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INCIDENCE AND PROGNOSTIC IMPLICATIONS OF }MMUNOPHENOTYPES IN THE 
ALL-BFM STUDY 83 
W.D. Ludwig, F. Herrmann, H. Seibt-Jung, B. Komischke,E. Odenwald, 
J. Hofmann and H. Riehm 
Immunophenotyping studies were performed in 615 children included 
in the ALL-BFM study 83. According to their reactivity with a 
panel of monoclonal antibodies recognizing B- and T-cell associa- 
ted antigens (CD19/2~/24; CDI/2/3/4/5/T/8) as well as other non- 
lineage-restricted antigens (CD!@, HLA-DR), five subtypes could be 
identified: null-ALL (3.6%), c-ALL (78.2%), B-ALL (2.4%), pre-T 
ALL (2.9%) and T-ALL (12.4%). After a median trial duration of 
21 months, event-free survival (EES) was 61% for null-ALL, 72% for 
c-ALL, 27% for B-ALL, and 6~% for pre-T and T-ALL. There was no 
significant difference between the immunologic subgroups in their 
response to remission induction therapy, whereas a significant 
difference in EFS could be observed in cALL vs. null-, pre-T/T- 
and B-ALL (p~0.~5). Further subclassification of the cALL group 
revealed a significantly shorter duration of EFS fop children with 
CD2~ + cALL (p~.~l), suggesting that the prognosis in B cell 
lineage ALL is related to the degree of maturity of the malignant 
cells. Adjustment for clinical risk groups disclosed that the 
worse prognosis for CD2~ + c~LL is not due to more unfavorable 
risk factors within this subtype, whereas the negative prognostic 
influence of null- and pre-T/T-ALL is partly related to the 
association with other clinical features of known prognostic 
importance, such as age and white blood ceil counts. 

Klinikum SteglitZ, Abt. H~matologie/Onkologie, Hindenburgdamm 3~, 
D-IZZ@ Berlin-West 
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SHIFTS IN EXPRESSION OF IMMUNOLOGIC PHENOTYPE OF CHILDHOOD ACUTE 
LYMPHOBLASTIC LEUKEMIA (ALL) AT RELAPSE 
H. Seibt-Jung, C.R. Bartram, J. Harbott, A. Raghavachar, G. 
Gassner, W.D. Ludwig. 
Biologic features of childhood ALL-blast cells were analyzed in 
102 children at diagnosis and relapse of their disease in order to 
better understand the pathogenesis of disease recurrence. 
Based on the reactivity with a panel of monoclonal antibodies 
(moAb) directed against B-cells (CD 19{20,24), T-cells (CD 1,2,5,7 
), and non-llneage-restricted antigens (CD 10, HLA-DR, TdT), 75 
cases were classified as common-ALL, 16 cases as T-, and 4 cases 
as B-All. We found 5 cases of O-ALL, and 2 cases were diagnosed 
as acute unclasslfiable leukemia (AUL).Changes in the expression 
of surface antigens or TdT activity occurred in 27 (26%) patients. 
Loss of CD lo (n=6) or CD 20 (n=9) at relapse was a frequent 
finding, indicating a shift to a mor e immature differentiation 
stage of B-progenitor-cell ALL. Conversely, 4 oases with common- 
ALL disclosed acquisition of CD 20 at relapse, and 1 patient 
showed evidence of a shift from common-ALL to mature B-ALL at 
relapse. Decreased TdT activity at relapse was found in 2 patients 
with T-ALL. One patient with A0L at diagnosis clearly revealed a 
myelold phenotype at relapse, and only 1 patient with T-ALL showed 
a lineage switch to acute nonlymphoblastic leukemia. Immunoglobulln 
and T-cell-receptor gene rearrangement, analysed in lo patients 
both at diagnosis and relapse, demonstrated clonal evolution in 4 
cases. Results of sequential cytogenetic studies performed in 8 
patients will be presented. 
Kllnlkum Steglit2, Abt. NMmatologie/Onkologie, Hindenburgdamm 30, 
D 1000  Berlln-West 
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LEUKEMIA KARYOTYPE IN 147 CHILDREN WITH ACUTE LYMPHOBLASTIC 
LEUKEMIA OF ALL-BFM 83 STUDY GROUP 

J . H a r b o t t ,  W.-D.Ludwig, H.Riehm and F.Lampert* 

Whereas chromosome c o n s t i t u t i o n  of leukemic c e l l s  i s  
h e l p f u l  for confirming d i a g n o s i s  and c l a s s i f i c a t i o n  in 
d i f f e r e n t  types of leukemia, i t s  p rognos t i c  s i g n i f i c a n c e  Is 
not yet  c l e a r .  As therapy i s  the most important  p rognos t i c  
f a c t o r  a l l  our examined p a t i e n t s  were t r e a t e d  uniformly 
accord ing  to the ALL-BFM 83 p r o t o c o l .  

Successfu l  c y t o g e n e t i c  b l a s t  c e l l  a n a l y s i s  could be 
performed a t  d i a g n o s i s  in 147 c h i l d r e n  with acute 
lymphoblas t l c  leukemia (ALL). Besides "normal d i p l o i d "  c e l l s  
(44.9%) four groups of a b e r r a t i o n s  could be d i s t i n g u i s h e d :  
h y p o d i p l o i d y  (3%) ,  p s e u d o d i p l o i d y  ( 1 9 % ) ,  h y p e r d i p l o i d y  
( 4 7 - 4 9  c h r . )  (10%) and  h y p e r d i p l o i d y  (>49  c b r . ) ( 2 3 . a % ) .  
S t r u c t u r a l  a b e r r a t i o n s ,  e . g .  t ( 8 ; 1 4 )  i n  B - c e l l  ALL o r  
t ( 1 1 ; 1 4 )  i n  T - c e l l  ALL, a s  w e l l  a s  n u m e r i c a l  c h a n g e s ,  e . g .  
>50 c h r o m o s o m e s  i n  c -ALL,  w e r e  f o u n d  t o  be s p e c i f i c .  

As t o  prognos i s ,  only c h i l d r e n  with c-AI, L were evalu+- 
ated+ I t  could be shown, t h a t  p a t i e n t s  who r e l a p s e d ,  e x h i b i -  
ted m o r e  f r e q u e n t l y  s t r u c t u r a l  a b e r r a t i o n s  as compared to 
p a t i e n t s  in continuous complete remiss ion .  

* Supported by the "g ind-+Ph i l ipp -S t i f tung  '' and the " P a r e n t ' s  
I n i t i a t i v e  Giessen".  
U n J v e r s J t ~ t s + K i n d e r p o l i k l i n j k ,  F e u l g e n s t r .  12, 6300 6 i e s sen  
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CORRELATION OF ONCOGEN EXPRESSION WITH THE MANIFESTATION OF DIFFERENT TYPES OF 
THE IMMUNOPHENOTYPE OF LEUKAEMIC CELLS 
Helmke, M., Kemnitz, J . ,  Buhr, Th., Freund, M., Dominis, M., Georgi i ,  A. 

The oncogen expression in the c-myc oncogen system in leukaemic ce l l s  occur- 
r ing in acute leukaemias as well as in b last  cr ises of chronic mye lop ro l i f e r -  
a t i ve  disorders can - as our e a r l i e r  studies have shown (KEMNITZ et a l . ,  
1986) - be d i f f e ren t i a t ed  in 3 types: I .  the pos i t i ve  synchronous expression 
(c-myc-onc+: p-55-prote in+) ,  2. the negative synchronous expression (c-myc-+ 
onc-: p -55-p ro te in - ) ;  and f i n a l l y  3. the asynchronous expression (c-myc-onc : 
p -55 -p ro te i n - ) .  The phenotype of leukaemic ce l l s ,  respec t ive ly  t h e i r  immuno- 
phenotype, occurs predominantly in a homogeneous type of mani festat ion.  The 
heterogeneous phenotype, character ized by p o s i t i v i t y  of ce l l  markers also of 
other h is togenet ic  l ineages, however ex is ts  in 3 types: I .  the add i t i ve  pheno- 
type; 2. the hybrid phenotype; and 3. the combined phenotype. The study was 
based on the mater ia l  (bone marrow and peripheral  blood smears) of 68 pat ients 
with AL (62/68) and with b last  cr ises of CMPD (6/68).  The heterogeneous pheno- 
type was analyzed in the fo l low ing  combinations: MY-7 : GP- I Ib - I I I a ;  MY-7 : 
GLY-A; and MY-7 : Tdt. The expression of the c-myc oncogen system was studied 
with the method of gene hybr id isa t ion  " in  s i tu "  with the DNA probe c-myc (9 
KB, - 2.000 base pa i rs ) .  The oncogen product, p-55-prote in ,  analyzed with the 
I-PAP method. The resu l ts  of our study with respect to the co r re la t i on  of d i f -  
ferent  types of the oncogen expression with the immunophenotype of the leu- 
kaemic ce l l s  have shown that  the s t a b i l i t y  of the immunophenotype of the leu- 
kaemic ce l l s  - respec t ive ly  the homogeneous immunophenotype - is cor re la ted 
with a pos i t i ve  - predominantly synchronous - expression of the c-myc oncogen 
in the ind iv idua l  leukaemic c e l l .  

I n s t i t u t e  of Pathology, Medical School, Hannover, FRG 
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CSF-GENE EXPRESSION AND -SYNTHESIS BY BLAST CELLS FROM PATIENTS 

WITH ACUTE MYELOID LEUKEMIA 
W. Oster, S. Horn, A. Lindemann, R. Mertelsmann and F. Herrmann 
Abt. H~hnatologie, Universit~tsklinikum Mainz 

Expression of the genes for GM-CSF, G-CSF and M-CSF was studied by 
Northern blot analysis in normal hematopoietic cells and blast 
cells from patients with acute myeloid leukemia (AML). Whereas 
normal hematopoietic cells failed to show constitutive mRNA 
synthesis for any CSF species, G-CSF transcripts were expressed in 
45 % and GM-CSF transcripts in 30 % of the AML samples tested. M- 
CSF transcripts were not detectable. G-CSF and GM-CSE respective- 
ly were present in culture supernatants of 75 % of the leukemias, 
suggesting that constitutive CSF-gene expression may regularly 
result in the secretion of a functional CSF protein. These results 
further suggest that expression of this gene may contribute to the 
abnormal growth properties of AML. 
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GENOTYPIC AND PHENOTYPIC ANALYSIS OF TdT POSITIVE AML's 

G. W i l l i e re * ,  H. Stockinger*,  U. K~ l le r * ,  O. Majdic*,  E. Schnabl*, 
D. Lutz§, P. Bettelheim °, W. Knapp* 

Terminal desoxynucleot idy l t ransferase (TdT), an in t ranuc lear  DNA polymerase is 
found in normal precursors of lymphoid ce l l s ,  both of B and T type and has also 
been widely  used as a marker of immature lymphoid malignancies. In a d i s t i n c t  
proport ion of acute myeloid leukemias, but not in normal myeloid precursor 
ce l l s ,  TdT can also be demonstrated. In our experience, for  instance, of 157 
AML's phenotyped 19 could be shown by double s ta in ing experiments to contain 
also TdT. Some of these AML's also coexpressed the T ce l l  marker C07. 

To fu r ther  analyze these case we i n i t i a t e d  an addi t iona l  genotypic analysis and 
an in depth immunological evaluat ion of these leukemic b last  ce l l s .  

For the genotypic analysis we are using the probes JH, TB and T ~ t o  analyze the 
immunglobulin and T-cel l  receptor gene conf igura t ion .  For the phenotypic 
analysis we are using ant ibodies to surface and cytoplasmatic determinants of 
immature hemopoetic ce l l s .  

* I n s t i t u t e  of Immunology, ° I .  Medical Department, Un ivers i ty  of Vienna and 
§ Ludwig Boltzmann I n s t i t u t e  for  Leukemia Research, Austr ia .  

Supported by Fonds zur F~rderung der wissenschaft l ichen Forschung in Osterreich 
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ACUTE UNCLASSIFIED LEUKEMIA: PROGNOSTIC VALUE OF ELECI~ON MICROSCOPY 

E. Gunsilius, G. Hell, F. Klier, E. Kurrle, W. Heit, H. Heim~el, 

10-20% of acute leukemias remain unclassified after extensive 
morphological, cytoch~nical and imrmanological investigation. Positive 
ultrastructural demonstration of endogeneous myeloperoxidase by mean of 
eletron microscopy (POEM) would classify these cases as early myeloid 
leukemias. We investigated i0 patients with newly diagnosed acute 
unclassified leukemia (AUL) for the demonstration of POEM. All patients 
received an ALL/AUL-related chemotherapy. In 5/10 cases POEM activity was 
found in the nuclear envelope, endoplasmic reticul~, Golgi cc~plex and/or 
in some small cytoplasmic granules. In the other 5 cases, no POEM activity 
was found. These leukemias re~nained unclassified. The clinical outcc~e of 
the patients with POeM positive blasts seems to be poor (1/4 remissions, 
one patient is receiving induction therapy at present), compared to the 
POEM negative group (5/5 remissions), indicating that an ALL/AUL-related 
therapy might not be successful in these patients. 
Our findings demonstrate that POEM is a sensitive tool to identify early 
myeloid leukemias within the AUL group. The presented results further 
indicate, that POEM might be of a prognostic value in AUL patients, a 
finding which has to be confirmed in a larger series of patients. 

Abteilung Innere Medizin III, Universit~t Ulm, SteinhSvelstraBe 9, 
D-7900 Ulm. 

$ 

HISTAMINE H2 RECEPTOR ACTIVITY IN LEUKEMIC BLASTS OF THE B-CELL 
LINEAGE 

W.M.Maurer, A.Bolha~-Nordenkampf, D.Lutz 

Histamine modulates various immune reactions. Its function is me- 
diated by H2 receptors expressed on lymphocytes and monocytes. 
These are also found on grsnulocytes and platelets. Recently, we 
could show that histamine induced cAMP generation occurs in im- 
mature leukemic blasts of common ALL, O-ALL, B-ALL and occasional- 
ly AML, particulary with monocytic differentiation (M4,M5), 
(W.M.Maurer et al Sean.J.Haematol. 1986;37:438-442). 

Incubation of c-ALL blasts ~ith various HI and H2 agonists as 
well as antagonists in the presence of histamine was perfozmed in 
the concentration range of i0-8-I0 -a mol/l. The results indicate, 
that the receptor is of the H2 type. The order of potency of the 
histamine agonists is histamine > 4-methy]histamine> dimaprit> 
2-methylhistamine > thiaze]ylethylamine. The H2 antagonist raniti- 
dine was more effective than cimetJdJne; the HI antagonists di- 
phenhydramlne and py~ilamine were able to inhibit cAMP synthesis 
only at a tenfold excess. Preinkubation of blasts with trypsin 
and brome]ai~ followed by histamine stimu]atJon results in a loss 
of cAMP sy,thesis, indicating that histsmi~e acts via a proteo- 
~ece~tor. 

Ludwig Boltzmann Institut fHr Leuk~J~fcrschung und H~matologie 
HeJrrJch CollJn Strasse 30 ; A-If40 WIEN 
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IMMUNOI/]GICAL~ANALYSISINP~WI'I~A(I]TEDENOVOMYEIOID~ 
(AML) : POORP]~0(~k~]SISOFCLB-ERY3 +, TDT+A~3VIM-2 - CASES. 

I.Schwarzinger, P.Bettelheim, U.J~ger, U.K611er, W.~napp, and K.Lechner 
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In a prospective trial 60 patients with de novo AML received "3+7" as induc- 
tion, 1 consolidation and 6 maintainance courses (Blut Voi.53 No3, 1986). In 
order to investigate the prognostic value of immunological marker analysis the 
bone marrow blasts of these patients were analysed with a panel of 9 monoclo- 
nal antibodies ( %qD-l, VIM-D5, VIM-2, My7, My9, VIM-13, 63D3, CLB-ERY3, WTI) 
and an antiserum against the terminal deoxynucleotidyltransferase (TdT). Among 
the markers tested 3 were of prognostic significance: 

marker CR CCR Survival 
(too/reed) (too/reed) 

CLB-ERY3 + 3/8 • 4 4 
31/40 18" 17"* 

TdT + 2/7 6 2 
- 39/53** 15 14" 

VIM-2 + 37/54 16 ii 
- 4/6 5 *** ii 

*p' 0.01, **p( 0.05, ***p< 0.001; ~nths; meal=median; 
The prognostic significance of these 3 markers appears to be independent from 
other known prognostic factors. 

i st Dept. of Medicine, Division of Hematology and Blood Coagulation, 
Lazarettg.14, 1090 VIENNA, AUSTRIA 

10 

QUANTITATION OF THE mRNAs CODING FOR B- AND T-CELL SPECIFIC 
RECEPTOR PROTEINS IN LEUKEMIAS OF DIFFERENT MATURATION STAGES BY 
IN SITU HYBRIDIZATION WITH FLUOROCHROME-LABELED GENE PROBES 
III. ACTIVATION OF LYMPHOCYTE RECEPTOR GENES IN LEUKEMIAS 
CARRYING MARKERS ASSOCIATED WITH NON-LYMPHOID LINEAGE AFFILATION 

***K. Reinecke, ***P. Mar, *K. Pachmann, *B. Emmerich & 
***E.Thiel, **8. Doerken 

Activation of genes coding for receptor molecules expressed by 
lymphoid cells such as the immunoglobulin chains and T-cell re- 
ceptor chains are assumed to be lineage specific. 
It has, however, been shown that the responsible genes can be 
rearranged also in non-lymphoid leukemias. 
We demonstrate that even transcription of these genes can occur 
in immature leukemias carrying myeloid markers. Quantitative 
determination of the mRNAs shows, that in some very immature 
cells the amount of the three mRNAs coding for the /u chain 
and the T ahd T chains may be higher than in mature lymphoid 
cells of the respective lineage, eventually due to aberrant 
transcription. Thus, even though we could show that the ex- 
pression of T- and B-cell receptor molecules is quantitatively 
correlated to maturation, unusual transcription may occur. 
Therefore only multiparameter studies may give conclusive 
results. 

*I. Med.Klinik der TU M~nchen, ** Abt. f. Inn. Med. der Uni 
Heidelberg, *** Inst. f. Immunologie, GSF, M~nchen, FRG 
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THE HETEROGENEOUS PHENOTYPE OF LEUKAEMIC CELLS IN ACUTE LEUKAEMIAS AND BLAST 
CRISES OF CMPD (IN THE SYSTEM OF MY 7: GP l i b - I l i a )  
Kemnitz, J . ,  Buhr, Th., Freund, M., Helmke, M., Dominis, M., Georgi i ,  A. 
I n s t i t u t e  of Pathology, Medical School, Hannover, FRG 
Previous resul ts  have revealed tha t ,  in cases of heterogeneous phenotype of the 
leukaemic ce l l s  in the system of the heterogeneous phenotype MY 7+: glycophorin 
A +, there are 3 d i f f e r e n t  types (KEMNITZ et a l . ,  Hum. Pathol . ,  1986): 
I .  an "add i t i ve  phenotype", in which ce l l s  with d i f f e ren t  expression of the 

l ineage markers ex is t  simultaneously in an add i t i ve  r e l a t i o n ;  
2. a "hybr id phenotype", in which one cel l  expresses markers of d i f f e r e n t  l i n -  

eages; and, f i n a l l y ,  
3. a "combined phenotype", which incorporates both the add i t i ve  and the hybrid 

phenotypes in one populat ion of leukaemic ce l l s .  
Whether th is  occurs also in other combinations has been tested in the system 
of the myeloid marker MY 7 and the megakaryocytic l ineage marker GP l i b - I l i a .  
Materia]: Bone marrow and per ipheral  blood smears from 49 pat ients with acute 
leukaemias and b last  cr ises (31 AML-FAB MI-6, 18 ALL-FAB LI-3,  4 b last  cr ises 
of CML). 
Method: Immunoalkaline phosphatase - s ingle and double marking in "sandwich" 
mod i f i ca t ion .  As resu l t ,  we have found 

the add i t i ve  heterophenotype in the system MY 7 + - : GP l i b - I l i a  in AML-M2 
( l / 5 ) ,  M3 ( I / 3 ) ,  M4 (2/12),  M5 ( I / 3 ) ;  

- the hybr id phenotype MY 7+: GP l i b - I l i a  in Ml ( I / 4 ) ,  M2 ( I / 5 ) ,  M4 (3/12) as 
well as in one blast  c r i s i s  of a CML ( I / 4 ) ;  

- the combined phenotype f i n a l l y  in M2 ( I / 5 ) ,  M3 ( I / 4 ) ;  M4 ( I /12)  as well as 
in one b last  c r i s i s  of CML ( I / 4 ) .  

Therefore the existence of heterogeneous phenotypes could be considered as a 
resu l t  of " r es t r i c t ed  promiscui ty of l ineage-associated gene expression" (ac- 
cording to GREAVES et a l . ,  Blood, 1986). 

12 

MONOCLONAL ANTIBODY TC25 DEFINES AN ANTIGEN EXPRESSED ON SOME 
HEMATOPOIETIC PROGENITORS AND ALLOWS IMPROVED IMMUNOPHENOTYPING 
OF IMMATURE LEUKEMIAS 
M. Gramatzki, E. Platzer, C. Fuehs, B. Koch, J.R. Kalden, A. 
Ganser, F. Pandolfi 
Monoclonal antibody TC25 detects a 160kDa pelypeptide antigen. 
This antigen was found on platlets, endothelial cells, a small 
percentage of normal human bone marrow cells and weakly on mono- 
cytes. Inhibition experiments with antibody TC25 and complement 
on CFU-GM cultures revealed a significant inhibition of colony 
growth. Testing more than 90 leukemias and lymphomas for their 
immunophenotype, TC25 reactivity was found to be restricted to 
certain types of leukemias. Only acute myelocytic leukemias (AML) 
of FAB M4 or M5 classification had a significant percentage of 
TC25 positive cells, while MI, M2, and ~4L of M3 type were dis- 
tinctively negative. Interestingly,chronic myelocytic leukemia 
(CML) in myeloid blast crisis and refractory anemia with excess 
blsts did show reactivity. In the lymphoid lineage only a sub- 
group of T-cell acute lymphoblastic leukemia (ALL) was TC25 
positive, while non-T ALL as well as more mature B-cell tumors 
were distinctively unreactive. Thus, TC25 detects a mesodermally 
defined antigen which appears specifically related to certain 
stages of hematopoietic differentiation, and, in turn, al~ows 
for more accurate immunophenotyping of immature leukemias. 

Institute of Clinical Immunology, University of Erlangen, 
Krankenhausstr. 12, 8520 Erlangen; Department of Hematology, 
University Hospital, Frankfurt, F.R.G.; Departntent of Clinical 
Immunology, University of Rome, Italy 



13 

ESTABLISHMENT OF A L-BCGF SENSITIVE LEUKEMIC PRE B CELL LINE WITH A 
DELETION OF THE SHORT ARM OF CHROMOSOME 9 

B. Wbrmann, J.M. Anderson, D.C. Arthur,  T.W. Le Bien 
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A ce l l  l i ne  designated B-l ineage l (BLIN-I) was establ ished from the bone mar- 
row aspirate of a pat ien t  with non T-ALL using low molecular weight B ce l l  
growth fac to r  (L-BCGF). The ce l l s  express the B l ineage associated surface 
antigens CD9, CDIO, CDI9, CD24 and are cytoplasmic IgM pos i t i ve .  A populat ion 
of 3-5 % surface IgM pos i t i ve  ce l l s  is also cons is ten t l y  present. Southern 
b lo t  analyses show rearrangement of the IgM and IgK genes. Northern b lo t  
analyses reveal t ranscr ip ts  for  IgK and the membrane form of IgM. Karyotype 
analysis of the ce l l  l i ne  shows a single nonrandom chromosomal abnormali ty 
with a de le t ion  of the short arm of chromosome 9 at band p22, which is the 
locus of the alpha I and beta I i n te r fe ron  genes. This chromosomal aberrat ion 
is i den t i ca l  to the one found in the i n i t i a l  leukemic bone marrow aspi rate.  
In the i n i t i a l  l i qu id  ce l l  cu l tures,  L-BCGF enhanced the growth of BLIN-I 
ce l l s .  A f ter  the f i r s t  3 weeks the ce l l s  could also be maintained in cu l ture  
medium wi thout  L-BCGF. The doubling time of these ce l l s ,  however, was about 
two times slower compared to ce l l s  grown in the presence of L-BCGF. Af ter  B 
months in cu l ture  th is  d i f ference was no longer detectable,  i f  the ce l l s  were 
maintained at a high ce l l  densi ty of 4-6 x lO 6 ce l l s /m l .  However, colony 
formation in methy lce l lu lose has been s t r i c t l y  L-BCGF dependent. BLIN-I pro- 
vides an in te res t ing  model for  examining the ro le  of L-BCGF/L-BCGF receptor 
i n te rac t i on ,  the se l f  renewal of leukemic pre-B ce l l s ,  and may aid in e luc ida-  
t ing  the molecular s ign i f icance of 9p- chromosomal abnormal i t ies.  

Dept. of Lab. Med. & Pathology, Un ivers i ty  of Minnesota, Minneapolis MN 55455 
USA 

]4  

INTERLEUKIN ( IL)  PRODUCTION BY AML BLASTS IN VITRO 

1 2 2 J .Salamon,A. K6ck,T.  Lucler, D. Lutz 1 

Blasts der ived from fresh per ipheral  blood of AML patients (n=8; FAB:M2:3; 
M4:14, M5a: l )  or frozen samples (n=3; FAB:M2,M4,M5a} were tested for  the i r  
ab i l i ty  to produce inter leukines.  The mononuclear cell f ract ion was incubated 
for L~8h ei ther unstimulated or st imulated by 5~g/ml LPS or 501ag/ml sil ica. The 
cell f ree supernatants were kept  frozen at -20 v unt i l  used. 
Serial d i lut ions were prepared for  test ing.  IL-1, IL-2 or IL-3 ac t iv i ty  was 
determined by measuring the prol i ferat ion of factor dependent cell lines D10, 
CTL-2 and 32DCL, respect ive ly .  IL-1 l ike ac t iv i ty  of >100 U/ml (the a rb i t r a r i l y  
designed standard produced by stimulated kerat inocytes PAM212) was detected 
in supernatants of 7 unstimulated cell samples tested (M2:2; M4:4; M5a: l )  and 
was absent in 14 (all f rozen samples and 1 fresh M2). In all posi t ive samples 
the product ion of IL-1 l i ke -ac t i v i t y  was enhanced by LPS or si l ica to more 
than 800 U/ml, whereas no induct ion was detected in the 4 negat ive blast 
populat ions. The nature of the IL-1 l ike ac t iv i ty  tested could be fu r the r  
confirmed in two ways: 
a} by blocking the ac t iv i ty  of the supernatant using an ~ IL-1 Moab in the 

D-10 costlmulator assay and 
b) by demonstrat ing a posit ive int racel lu lar  and membrane binding of the 

same Moab. 
In contrast ,  nei ther IL-2 nor IL-3 ac t iv i ty  was detectable in any sample 
tested. 

1) Ludwig Bol tzmann- lns t i tu t  f l i r  Leuk~imieforschung und H~matologie, 
Hanusch-Krankenhaus, Heinrich Collin St raise 30, A-11u,0 Wien 

2) LBI Dermato. Venerolog. Serod iag. ,Lab.  Zellblologle, 2. Univ.  Hautk l in ik ,  
A-1090 Wien 
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DRUG TESTING IN ACUTE LEUKEMIA, IN VITRO ATTEMPTS TO BYPASS CHEMORESISTANCE. 
F.C.Prischl and J.D.Schwarzmeier 

Determining the in v i t r o  incorporat ion of nucleic acid precursors in to  c e l l u l a r  
RNA and DNA of leukemic b las tce l l s  is a r e l i ab l e  method to predict  chemosensi- 
t i v i t y  or - res is tance in v ivo.  Using c r i t e r i a  establ ished in previous studies 
we evaluated 68 pat ients with acute leukemia. In 91% true pos i t i ve  and in 69% 
true negative cor re la t ions  between in v i t r o  and in v ivo resul ts  were found. A 
s t r i k i ng  observation was, that  pat ients with an extremly high in v i t r o  sens i t i -  
v i t y  seemed to relapse very ear ly .  Ser ia l  test ing also revealed changes in the 
s e n s i t i v i t y  p r o f i l e  to d i f f e ren t  agents. These data ind ica te ,  that  h igh ly  pro- 
l i f e r a t i n g  ce l l  populations might be eradicated by induct ion chemotherapy but 
chemoresistant ce l l  clones are selected. To f ind out whether Ca÷+channel 
blockers inf luence in v i t r o  s e n s i t i v i t y  to cy tos ta t i c  agents we studied the 
e f fec t  of verapamil.  In contrast  to resul ts  reported on cel l  l ines we found that  
in human blast  ce l l s  verapamil i t s e l f  showed a considerable i n h i b i t i o n  of pre- 
cursor incorporat ion in about 2/3 of the experiments. Coincubation of b last  
ce l l s  with adriamycin and verapamil lead to an enhancement of the i n h i b i t o r y  
e f fec t  of adriamycin in 3 out of 9 cases only. We therefore conclude that  pa- 
t i en t s  showing drug resistance in v i t r o  and in v ivo probably do not benef i t  
from including verapamil to treatment protocols.  

Is t  Medical C l in i c ,  Univ.Vienna, Lazarettg.14, A-lOg0 Vienna, Austr ia  
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COMBINATION CHEMOTHERAPY FOR ADULT ACUTE MYELOID LEUKEMIA WITH MITOXANTRONE, 
CYTOSINE-ARABINOSIDE AND VP-16 

H. Link*,  M. Freund*, H. Diedr ich*,  H. Wilke*, M. Henke#, Th. Hecht#, 
H. Wandt+, R. Kuse§, A. Calavrezos§, and H.P~liwoda* 

In phase I / I I  studies mitoxantrone proved to be e f f ec t i ve  in acute myeloid 
leukemia (AML). In combination with VP-16 up to 35 % of re f rac to ry  AML-pa- 
t i en t s  achieve a complete remission (CR). The issue of our study is to f ind  
out, i f  the addi t ion of the very e f f ec t i ve  ant i leukemic Cytosine-Arabinoside 
increases the response rate at t o l e rab le  t o x i c i t y .  We therefore combined Mito- 
xantrone (M) I0 mg/m 2 i . v .  days 4-8, Cytosine-Arabinoside (A) I00 mg/m 2 con- 
t inuous in fus ion days I -8 and VP-16 (V) 100-120 mg/m 2 i . v .  days 4-8 (MAV-pro- 
toco l )  fo r  relapsed and re f rac to ry  AML. 16 pat ients were t reated median age 
was 50 (26-72) years, I I  pat ients were induced in to  CR. 4 pat ients  died in CR 
from chronic in fec t ions  or a f te r  consol idat ion therapy with MAV. The median 
durat ion of granulocytopenia ~500/NI and of thrombocytopenia ~ 25 O00/NI was 
23 (10-23) days and 22 (3-46) days respec t ive ly .  We conclude that  MAV-therapy 
is a powerful ant i leukemic combination, which deserves fu r the r  c l i n i c a l  
evaluat ion in untreated AML. 

* Abt. H~matologie-Onkologie, Medizinische Hochschule Hannover; 
3000 Hannover 61; 

# Medizinische Un i ve r s i t ~ t sk l i n i k ,  7800 Freiburg; 
+ 5. Medizinische K l i n i k ,  8500 NUrnberg; 
§ Abt. H~matologie Krankenhaus St. Georg, 2000 Hamburg 1 
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HIGH DOSE ARA-C AND ETOPOSIDE IN THE TREATMENT OF REFRACTORY OR RELAPSING ACUTE 
LEUKEMIA 
M. Freund, H. Link, H. Diedr ich, J.J, Wilke, H.-J. Schmoll, and H. Poliwoda 

We have t reated 25 pat ients  (12 m, 13 f )  with AraC 3 gr /m 2 twice d a i l y  d l -6  
and VPI6 lOO mg/m 2 d I -5 .  In 5 pat ients  consol idat ion with a second course was 
given. 4 ALL, 21 AML (6 Ml, 9 M2, 3 M4, 3 M5) are enro l led in the study. Mean 
age was 39.0 yrs (18 - 62). Seven of these pat ients had primary re f rac to ry  
leukemia, 6 had ear l y  (~ 6 mo) relapse, 5 were in re f rac to ry  Is t  relapse, 6 
more had 2nd or fo l low ing  relapse, l pa t ien t  had a Is t  relapse a f te r  more than 
6 mo but was heav i ly  pret reated.  I I  pat ients were pret reated with TAD, 12 with 
DAV, l with Amsa + VPI6, 3 with A r a - t r i p l e  V, 4 pat ients with ALL with BMFT - 
chemotherapy. Treatment resu l ts  were 13/25 CR ( l l / 21AML,  2/4 ALL; 2/7 in p r i -  
mary re f rac to ry  leukemia, 3/6 in ear ly  relapse, 3/5 in re f rac to ry  Is t  relapse, 
4/6 in 2nd or fo l low ing  relapse, l / l  wi th la te  re lapse) .  There were 4 ear ly  
deaths in induct ion,  l death occurred in conso l ida t ion .  Median calculated dura- 
t ion  of complete remission was 4.6 mo, median surv iva l  4.5 mo. Moderate hepatic 
t o x i c i t y  was observed as well  as mucosi t is ,  diarrhoea, erythema, in fec t ions ,  
c o n j u n c t i v i t i s  but cerebe l la r  t o x i c i t y  only in l case. Mean durat ion of granu- 
locytopenia below 500/cmm was 23.1 d (s = 6.56),  and of thrombocytopenia below 
20 O00/cmm 21.6 d (s = 7.89) in pat ients responding to t reatment.  

Department Hematology/Oncology, Medical School, Konstanty Gutschowstr. 8, 
D-3000 Hannover 6!, West Germany. 
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INACTIVATION OF LEUKEMIC CELLS BY ALKYL-LYSOPHOSPHOLIPID (ALP) 
AS MEASURED BY FOUR DIFFERENT METHODS 

G. J ~ i g e r  1 , G .  L e d d e r o s e  2 ,  H . J .  K o l b  2 

ALP's are known to inactivate leukemic cells selectively by in- 
terfering with the phospholipid metabolism of the cell membrane. 
They may be useful for the treatment of marrow of leukemia pati- 
ents prior to autologous transplantation. We studied the effect 
of ALP (BM 41.440) on lymphoblastoid cells of the REH line by 
comparing four methods: I. exclusion of trypan blue indicating 
damage to the cell membrane; 2. the colorimetric MTT-test as a 
correlate of mitochondrial function; 3. clonogenic growth in li- 
miting dilutions of suspension cultures and 4. growth of colony 
forming units in semisolid agar. REH cells were treated "in vi- 
tro" with ALP in concentrations up to 50 ~g/ml for 30 min at37°C. 
The dye exclusion test proved to be the least sensitive. MTT was 
at background levels at a concentration at which 37% of cells ex- 
cluded trypan blue. The proportion of clonogenic cells measured 
in limiting dilutions decreased to less than 10% of viable cells 
as compared to untreated cells. Similarly the agar culture showed 
only up to 10% of colonies of untreated controls. Moreover the 
growth of colonies decreased in favor of that of small clusters. 
We conclude from these experiments that leukemic cells are inac- 
tivated by ALP in several ways and their potential of growth is 
inhibited. 

IGsF-Institut fur Experimentelle Himatologie, Landwehrstr. 61 and 
2Med. Klinik III, Klinikum GroBhadern d. Univ. 8000 MHnchen, FNG 
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INCREASE OF ANTIGEN-BINDING CELLS IN LYMPHATIC TISSUE OF RATS AFTER IN VIVO 
ADMINISTRATION OF DIPHENYLHYDANTOIN 
S. Petrasch, D. Bechtold, P. Zou, H.H. Wacker and G. B r i t t i n g e r  
There are observations suggesting that  the c l i n i c a l  s i t ua t i on  of pat ients with 
AIDS may be improved by treatment with diphenylhydantoin (DPH), possib ly  due 
to the capaci ty of DPH to mask the T-cel l  v i rus receptor .  Mul t icenter  c l i n i c a l  
studies on the e f fec t  of th is  drug in symptomatic HIV in fec t ion  are in prog- 
ress. While the inf luence of DPH on lymphocytes is well inves t iga ted,  l i t t l e  
is known about possible ef fects  of DPH on the accessory ce l l  system. 
Wistar rats were in jec ted with 50 mg of DPH (contro ls :  50 mg phenobarbital and 
0.9 % NaCI so lu t ion ,  resp.)  subcutaneously in both hindpads; 8 days l a t e r ,  
40 mg of a l ka l i ne  phosphatase (AP) dissolved in 0.9 % NaCl so lu t ion were admin- 
is tered at the same s i te  fo r  ant igenic exposure. Ninety min. and 24 h a f te r  in-  
j ec t i on  of the antigen pop l i t ea l  lymph nodes were removed and homogenized. The 
ce l l s  in the resu l t i ng  suspension were counted and cytospin s l ides were pre- 
pared. In animals pretreated with DPH a s i gn i f i can t  increase of ce l l s  with 
membrane-bound antigen (4.84 x 105 a f te r  90 min.; 8.6 x 105 a f te r  24 h), as 
detected by a monoclonal anti-AP antibody, was observed as compared with the 
contro ls  (0.38 and 0.02 x 105 , resp. ,  a f te r  90 min.; 0.55 and 0.08 x 105 , r esp . ,  
a f te r  24 h). Nonspeci f icreact ions were excluded by s ta in ing ce l l s  from DPH-, 
but not AP-exposed animals and by immunocytochemistry with ant ibodies not 
spec i f i c  fo r  AP. HIV has been i d e n t i f i e d  not only in lymphocytes but also in 
macrophages and on dendr i t i c  ret icu lum ce l l s ,  i nd ica t ing  processing of the 
v i rus  by accessory ce l l s  and/or i n fec t ion  of these ce l l s  with the v i rus .  Re- 
crui tment of ant igen-b ind ing/present ing ce l l s  in the lymphatic t issue by DPH 
might re in force c e l l u l a r  immunity, thus possib ly  adding to the favorab le  e f fec t  
of  th is  drug in HIV i n fec t i on .  
H~matologische Abtei lung der Medizinischen K l i n i k  und P o l i k l i n i k  der Univers i -  
t~ t  (GHS) Essen, Hufelandstra~e 55, D-4300 Essen l 
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QUANTITATIVE DEq~CTION OF HIV IN INDIVIDUAL CELLS BY MICROFLUOPdiMETRY AND FLOW 
CYTOMETRY AFTER IN SI~U h~IBRIDIZATION 9IITH A FLUOROCHROME-LABk~,k~ GENE PROBE 

K. Pacbmann, U. Pachmann, W. Mellert, V. Erfle, E. Thiel and B. ~aerich 

The possibility of quantifying cellular mRNA by microfluorimetry of hybridized 
fluorochrcme-labeled gene probes has prompted us to use this method also for 
quantitative detection of RNA virus transcripts in individual cells. 
We were able to obtain a sufficiently high signal in individual cells to dis- 
criminate HIV-infected cells from noninfected cells. A modification of the 
in situ hybridization method even yielded positive hybridization results 
using flow cytc[netry. 
Thus, this method will hopefully provide an additional tool for analysis of 
HIV infection and therapy monitoring. 

I. Med. Klinik der Technischen Universit~t rechts der Isar, H~matologisches 
Forschungslabor, Trogerstr. 32, 8000 MEtnchen 80, W-Germany 
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EPIDEMIC KAPOSI SARCOMA (EKS) AND MALIGNANT LYMPHOMAS (ML) 
AIDS 
Mitrou, P.S., H.R. Brodt, U. Reher, E.B. Helm, W. S t i l l e  
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IN PATIENTS WITH 

I07 pat ients,  102 males and 5 females with a median age of 34 years were 
treated so far for AIDS in the Department of Internal Medicine. 42 of them de- 
veloped an EKS and/or a ML as the i n i t i a l  manifestation of the i r  disease. There 
were 9 cases of non-Hodgkin lymphoma (NHL) and 3 of Hodgkin's disease (HD). 
Patients with stage I or I I  did not receive systemic therapy for  EKS. Time to 
progression in these patients was 3 to > 22 months. Three out of 15 pts. have 
stable disease without systemic treatment for 12+ to 22+ months. Pts. with ad- 
vanced or progressive disease received various combinations of chemotherapy or 
Interferon. Only two of them died of EKS. Opportunistic infect ions were the 
most common cause of death. 
In NHL h is to log ic  diagnosis was immunocytic (polymorphic or lymphoplasmocytic 
subtype), immunoblastic or lymphoblastic (Burk i t t  type) lymphoma. One pat ient 
was lost  for  fol low up. NHL showed a rapid fata l  progression in 8 patients with 
death occuring within 6 months af ter  diagnosis. The primary manifestation of 
the disease was extranodal (bone, soft t issue) in 4 out of 9 pts. .  
The three pts. with HD had an advanced stage of the disease ( l IB or IVB). Bone 
marrow i n f i l t r a t i o n  was detected in both pts. with stage IVB disease. One pa- 
t i en t  did not respond to chemotherapy and died of progressing HD. Two pts. re- 
ceiving combined chemotherapy are a l ive for  5 or 6 months af ter  diagnosis. 

Division of Haematology/Oncology, Department of Internal Medicine, J.W. Goethe 
Universi ty,  Theodor-Stern-Kai 7, D-6000 Frankfurt/M. 70 
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CYTOPENIA AND DEFECTIVE GROWTH OF HEMOPOIETIC PROGENITOR CELLS IN AIDS 

A. Ganse~ and D. Hoelzer 

Peripheral blood cytopenia due to increased vulnerability of hematopoiesis is 
gha main side effect of the virustatic drug azidothymidine as well as of the 
folic acid antagonist trimethoprlm-su]phamethoxazole in the treatment of oppor- 
tunistic infections in patienLs with AIDS. 
These observations prompted us to investigate the hemopoietic system in these 
patients by analyzing the bone marrow morphology and the in vitro growth of the 
bone marrow derived as well as of the circulating hernopoietic progenitor cells 
CFU-GEMM, BFU-E, CFU-Mk, and CFU-GM. While more than 90~ of patients with AIDS 
were lymphopenic, anemia was observed in 80~. Monocytopenia, neutropenia and 
thrombocytopenia were seen in about 35{ each. Myelodys@astic changes including 
hypercellularity despite peripheral cytopenia, dyserythropoiesis, dysgranulo- 
poiesis, and increased numbers of hypolobulated megakaryocytes were found in 
more than half of the 27 paLients studied. In vitro culture studies revealed 
a decreased incidence of hernopoietic progenitors in the blood as well as in the 
bQne marrow. While the incidence of the progenitors in the blood correlated 
to the number of CD4 positive ]ymphocytes and to the ratio of CD4:CD8 positive 
cells, the growth of the bone marrow progenitors could be increased but not 
normalized by the depletion of T-cells. Re-addition of T-ceils again caused a 
decrease in colony formation the extent of which was inversely related to the 
CD4-CD8-ratio. 
The failure to completely restore colony formation by T-cell depletion could 
indicate a loss of hemopoietic progenitor cells in patients with AIDS caused by 
direct infection with the human inTnunedeficiency virus. Our data demonstrate 
that the bone marrow is a target organ of this virus. 

Abt. H~matologie, Johann Wolfgang Goethe-Universit~t, 6000 Frankfurt, FRG 
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SELECTIVE DECONTAMINATION FOR INFECTION PREVENTION - A REVIEW 
OF E.O.R.T.C. GNOTOBIOTIC PROJECT GROUP STUDIES SINCE 1969 

G. Maschmeyer and F. Wendt 

In five consecutive randomized multicenter studies since 1969, 
the Gnotobiotic Project Group of the E.O.R.T.C. investigated 
different clinical concepts for infection prevention in severely 
immunocompromised patients. Trial I compared rigorous antibio- 
tic decontamination in strict reverse isolation with strict 
reverse isolation only and with open ward conditions. In 
trial II a standard mixture of non-absorbable antibiotics 
for gastrointestinal decontamination was tested against a 
selected combination of antibiotics based on susceptibility 
patterns of the initial fecal flora of each individual 
patient. The use of the systemic effect of cotrimoxazole was 
investigated in comparison to only non-absorbable drugs (neo- 
mycin/polymixin) in trial III. After a smaller pilot study 
using two 4-guinolones in different dose regimens (trial IV), 
the group actually studies ciprofloxacin against cotrimoxazole/ 
polymixin, both in combination with non-absorbable antimyco- 
tics, for infection prevention in severely granulocytopenic 
leukemia patients. 
Study results will be reviewed and actual concepts for antimi- 
crobial prophylaxis in the immunocompromised host will be dis- 
cussed. 

Ev. Krankenhaus Essen-Werden, Pattbergstr.1-3, 4300 Essen 16 
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ACTION OF RECOMBINANT HUMAN GM-CSF ON GRANULOCYTE FUNCTIONS 
M. Klausmann, M. H~der, K.H. PflUger, D. Krumwieh and K. Havemann 
PMNs are the major host defence ce l l s  protect ing the body against invasion of 
microorganisms. The defence involves t h e i r  mob i l i za t ion  to the s i te  of t issue 
i n j u r y ,  t h e i r  local accumulation and the dest ruct ion of invading agents 
through enzymes and products of the ox ida t i ve  metabolism. Recent publ icat ions 
have shown that  GM-CSF besides i t s  e f fec t  on progeni tor  ce l l s  is also able to 
i n te rac t  d i r e c t l y  with non-div id ing end-ce l ls ,  inducing an enhancement of 
t h e i r  funct ional  a c t i v i t y .  We demonstrate the presence of h i g h - a f f i n i t y  bind- 
ing s i tes for  GM-CSF on human PMNs. Maximum binding was achieved a f te r  incuba- 
t i on  of 60 min at 37°C as studied in t ime-course experiments. We then explored 
ox ida t i ve  metabolism, chemotaxis and elastase release of human PMN a f te r  
s t imu la t ion  with rH.GM-CSF. 
Using chemiluminescence we observed that  rH.GM-CSF alone st imulates the ox i -  
dat ive metabolism and that  i t  also induces an increase of the response to PMA. 
This e f fec t  was not endotox in- re la ted.  Chemotaxis and random migrat ion were 
invest igated using a modif ied Boyden chamber assay. Yeast act ivated serum was 
used as chemoattractant.  I t  was evident that  rH.GM-CSF i n h i b i t s  chemotaxis as 
well  as random migrat ion.  Elastase release was invest igated a f te r  90' incuba- 
t i on  with rH.GM-CSF, e i t he r  with or wi thout  f-MLP. The elastase a c t i v i t y  was 
determinated by i t s  amidoly t ic  e f fec t  on a chromogenic substrate (Pyro Glu- 
Pro-Val-pNa). We could demonstrate that  rH.GM-CSF induces an elastase release, 
an e f f ec t ,  which is enhanced by preincubat ion with f-MLP. These date suggest 
that  GM-CSF produced at the s i te  of i n fec t ion  i nh i b i t s  migrat ion and induces 
funct iona l  a c t i v i t i e s  of PMN. I t  therefore may have some therapeut ic  po tent ia l  
in pat ients with impaired PMN funct ions.  

Zentrum fur  Innere Medizin, Abtei lung H~matologie/Onkologie, Un ivers i t~ t  Mar- 
burg, Bald igerst rasse,  D-3550 Marburg, F.R. Germany. 
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BIOTIN-LABELED DNA PROBES TO DETECT EPSTEIN-BARR VIRUS (EBV)-DNA 

G.D~iken and A.D. Riggs 
The Eps te ln -Bar r  v i r u s  (EBV) i s  a member o f  the herpes v i r u s  group which 
cause l a t e n t  and p e r s i s t e n t  i n f e c t i o n s .  In immunoeompromised i n d i v i d u a l s ,  
e s p e c i a l l y  in p a t i e n t s  with AIDS, t he r e  i s  a remarkable high inc idence  of 
EBV-associated lymphomas. In order  to demonstra te  the  presence  of l a t e n t  
v i r a l  genomes, we prepared b i o t i n - l a b e l l e d  DNA probes by the procedure  
of  random pr iming using b i o t i n - 7 - d A l P .  As an EBV- DNA probe we used Bam HI 
d igested cosmid-DNA (CM 301-99) and in a d d i t i o n ,  a plasmid c lone con ta in ing  
a pa r t  o f  the Bam HI R/K reg ion of  EBV-DNA. Southern b l o ~ w e r e  c a r r i e d  out 
wi th  DNA prepared from cosmids and t i s s u e  c u l t u r e  c e l l  l i n e s .  S p e c i f i c a l l y  
h y b r i d i z i n g  DNA was detected by a s t r e p t a v i d i n - a l k a l i n e  phosphatase con- 
j uga te .  This technique i s  h igh l y  s e n s i t i v e :  DNA amounts o f  l -Spg can 
e a s i l y  be detected.  Therefore  these probes are a lso  use fu l  a t  the s ing le  
copy de tec t i on  l e v e l .  The s t a b i l i t y  o f  these b i o t i n y l a t e d  probes dur ing 
s torage a t  -20 °C, the p o s s i b i l i t y  o f  repeated use and t h e r e f o r e  
immediate a v a i l a b i l i t y  and the non-hazardous t e s t  cond i t i ons  s t r o n g l y  
favor  the use of such probes in rap id  c l i n i c a l  d i a g n o s i s .  

Department o f  Molecular  B io logy ,  Beckman Research I n s t i t u t e ;  
Department o f  Hematology and Bone Marrow T ransp lan ta t i on ,  
C i ty  o f  Hope Nat iona l  Medical Center,  Duarte, C a l i f o r n i a ,  USA 
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CMV - PROPHYLAXIS WITH A NEUTRALIZING HUMAN ANTI CMV MONOCLONAL ANTIBODY - 
PRELIMINARY RESULTS OF A PHASE I TRIAL IN BONE MARROW TRANSPLANT RECIPIENTS 

W.E. A u l i t z k y ,  H. T i l g ,  D. N iederwieser ,  T. Schulz, M. Scr iba,  M. Stern , 
M. D ie r i ch ,  and Co Huber 
CMV- infect ion i s  the most f r equen t  and most ser ious  i n f e c t i o u s  compl ica t ion  
in  bone marrow t r a n s p l a n t  r e c i p i e n t s :  up to  40% o f  the p a t i e n t s  s u f f e r  
from i n t e r s t i t i a l  CMV pneumonit is and the m o r t a l i t y  o f  t h i s  cond i t i on  has 
been c o n s i s t e n t l y  above 80%. No e f f e c t i v e  t rea tment  or  p rophy lax i s  f o r  CMV- 
i n f e c t i o n  i s  known, but i t  has been repor ted ,  t h a t  p rophy lax i s  w i th  CMV- 
hyper immunogloul ins (HIG) i s  capable o f  d im in ish ing  the s e v e r i t y  o f  CMV- 
i n f e c t i o n .  Thus i t  seems l i k e l y ,  t h a t  h igh l y  s p e c i f i c  an t i bod ies  might be 
e f f e c t i v e  f o r  the p rophy lax i s  and t rea tment  o f  l i f e  t h rea ten ing  CMV- in fec t ion.  
Human monoclonal an t i bod ies  have so f a r  not been tes ted  in  v ivo .  In an 
ongoing phase I t r i a l  we i n v e s t i g a t e d  the pharmacekinet ics ,  t o l e r a b i l i t y  and 
c l i n i c a l  e f f i c a c y  o f  two human monoclonal an t i bod ies  wi th  at  l e a s t  100 
t imes mor n e u t r a l i z i n g  a c t i v i t y  aga ins t  CMV, when compared to  conven t iona l  
HIG p repa ra t i ons .  During the f i r s t  t r imenon f o l l o w i n g  bone marrow t r a n s -  
p l a n t a t i o n  s i x  p a t i e n t s  were t r e a t e d  p r o p h y l a c t i c a l l y  w i th  0.5 or  2 mg/kg 
every second week. P re l im ina ry  c l i n i c a l ,  v i r o l o g i c a l  and pharmaeokinet ic  
r e s u l t s  o f  t h i s  t r i a l  w i l l  be presented.  

Div.  C l i n .  Immunobiology, Dept. I n t e r n a l  Med. Univ. Hosp. Innsbruck,  
I n s t .  f .  Hygiene, Univ. Innsbruck,  Sandoz Forschungs I n s t i t u t e  GmbH., Vienna. 
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LYMPHOCYTE SUBSETS AND ACTIVATED T CELLS IN APLASTIC ANEMIA 

, o Gadner § , o U. K~ller , M. Scharf , W. Hinterberger +, H. W. Knapp 

Recently increased T hel~)er/T suppressor ratios ( Zoumbos et al. 
Br. J. Haematol.,1984, 58:95), as well as increased numbers of 
activated suppressor T cells ( HLA DR+, Tac+ ) ( Zoumbos et al., 
N. Engl. J. Med., 1985, 312:257 ) have been described in patients 
suffering from severe aplastic anemia (SAA). 

In this study peripheral blood ( PB ), and furthermore bone 
marrow ( BM ) lymphocytes were investigated with respect to 
the T cell ratio, the T suppressor inducer subset and for the 
expression of HLA DR antigens by double staining experiments. 
In peripheral blood, no significant differences between SAA 
patients and controls with regard to the T cell ratio as well as 
the total number of HLA DR positive cells were detectable. 
Untreated patients however showed higher percentages of HLA DR+ 

suppressor cells than controls. Within bone marrow no significant 
differences between SAA patients and healthy controls could 
be found. 

*Inst. of Clin. Chem. And Lab. Med , °Inst. o~ Immunologv, 
I. Deo. Internal .~ed., University of Vienna,~St Anna Childrens 

Hospital, Vienna, Austria 

Supported by Fonds zur F~rderung der Wissenschaftlichen For- 
schung in 0sterreich. 
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IMMUNOHISTOLOGICAL ANALYSIS OF BONE MARROW LYMPHOCYTES IN APLASTIC ANEMIA 

N. Frickhofen, H.P. Kiem, A. Raghavachar, H. Heimpel 

Lymphocyte populat ions were analyzed in 45 bone marrow biopsies from 33 pa- 
t i en ts  with ap las t ic  anemia using frozen sections, a panel of monoclonal an t i -  
bodies and a lka l i ne  phosphatase (APAAP) as the marker enzyme. Results were ca l -  
culated as mean an t igen-pos i t i ve  ce l l s  of 5 representat ive  high power f i e l ds  
(HPF) and compared with lymphocyte patterns in biopsies from 12 normal donors. 
Absolute numbers of T ce l l s  (CD7 +, CD3+), B ce l l s  (CDI9 +, CD22 +) as well as 
CD4- and CD8-posit ive T ce l l s  were s im i la r  to contro ls in 14/20 biopsies from 
untreated pat ients .  Lymphocyte numbers were decreased in 2 severely hypocel lu- 
l a r  biopsies and increased in another 2 biopsies, p r imar i l y  due to changes 
w i th in  the CD8-posit ive T ce l l  populat ion.  CD4-posit ive T ce l l s  were s i g n i f i -  
cant ly  increased in 4/20 cases resu l t ing  in an increased CD4/CD8 r a t i o  (normal 
value in bone marrow: 0,I  - 0 ,5) .  S ign i f i can t  T ce l l  ac t i va t i on  could not be 
demonstrated with ant ibodies against the i n te r l euk in  2 receptor or ' Ta l ' .  There 
were only few K and NK ce l l s  (Leu7 +, CDI6 +) in normal as well  as the ma jo r i t y  
of ap las t ic  bone marrows; more than 3 ce l l s  per HPF could be shown in only 3 
cases. During treatment with cyclospor in A the number of CD8-posit ive T ce l l s  
s i g n i f i c a n t l y  decreased - apparent ly independent of the treatment resu l ts .  
In summary, imbalances of lymphocyte populat ions,  detected with the above men- 
t ioned ant ibodies,  are rare in ap las t ic  anemia. The data argue against a patho- 
genetic ro le  of NK ce l l s  in the ma jo r i t y  of the pat ients .  I f  marker studies 
have any p red ic t i ve  value regarding the resul ts  of immunosuppressive therapy 
is cu r ren t l y  under i nves t iga t ion .  

Abtei lung Innere Medizin I I I ,  Medizinische Un i ve rs i t ~ t sk l i n i k  und P o l i k l i n i k ,  
Steinh~velstrasse 9, D-7900 Ulm 
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NATURAL HISTORY AND PROGNOSIS OF MYELODYSPLASTIC SYNDROMES 

R. v. Hirschhausen and J.G. Saal 

The myelodysplast ic syndromes (MDS) are a noso log ica l l y  diverse group of rare 
disorders of hematopoetic stem ce l l s .  In a re t rospect ive  study, the c l i n i c a l  
and hematological data and natural h i s to ry  of MDS (FAB 1980 : RA 9; RAS 3; 
RAEB 5; RAEBT 2) were fo l lowed in 19 pat ients (male 15, female 4, median age 
65 + I I  years) .  Whereas those with RA needed regular  blood t ransfus ions,  no 
such support ive therapy was necessary in most pat ients with RAS, RAEB or 
RAEBT. In RA a high incidence (3/9) of monoclonal gammopathy was found. 
Transi t ion to leukemia (AML 4; ALL l )  was seen more often in RAEB/RAEBT (3/7) 
than in RA/RAS (2/12).  Trans i t ion from RA/RAS to RAEB/RAEBT, however, has not 
been observed. Median surv iva l  was long in RA (4.2 + 4.5 years l  when compared 
with RAEB/RAEBT ( I .5  + 0.6 years) .  Death was mostly due to i n fec t i on  (4 / I0)  
or bleeding complicat ions (3 / I0 ) .  Although MDS can be regarded as pre- 
leukemia, natural  h i s to r i es  d i f f e r  profoundly between RA/RAS and RAEB/RAEBT. 
Thus, correct  c l a s s i f i c a t i o n  of MDS fo l low ing  the FAB MDS proposals is  neces- 
sary fo r  ra t i ona l  planning of therapy. 

Medizinische Un i ve r s i t ~ t sk l i n i k  TUbingen, Abt. I I ,  74-TUbingen 
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CYTOGENETIC, IMMUNOLOGICAL AND CLINICAL CHARACTERISTICS OF MYELODYSPLASTIC SYN- 
DROMES (MDS) AND ACUTE MYELOID LEUKEMIAS (AML) WITH ACQUIRED CHROMOSOME 5 AB- 
NORMALITIES 
P. Ambros l ,  O. Krieger 2, H. Nowotny 2, O.A. Haas l ,  P. Bettelheim 3, 
I .  Schwarzinger 3, U. K~l ler  4, M. Lambrou 5, D. Lutz 2, H. Gadner l 
Acquired abnormal i t ies of the long arm of chromosome 5 were observed in the 
bone marrow of 13 adults and 2 chi ldren ( I I  females and 4 males) with 6 myelo- 
dysplast ic  syndromes (MDS) und 9 acute myeloid leukemias (AML), respec t i ve ly .  
In 4 MDS and 8 AML cases these abnormal i t ies were due to a simple de le t ion ,  
de l (5q) ,  in one MDS and one AML case due to t rans locat iens invo lv ing  chromo- 
some 6 and I0, respec t i ve ly ,  and in another one due to a r ing format ion.  Where- 
as in 3 MDS and 2 AML pat ients the del(5q) was the only abnormal i ty ,  i t  was 
part  of complex karyotype changes in a l l  others.  
Our f ind ings can be summarized as fo l lows:  
I)  In AML chromosome 5 anomalies may be found in any FAB-subtype. They are not 

disease spec i f i c .  However, they are suspected to be associated with preced- 
ing cancerogen exposure. 

2) MDS pat ients  with a del(5q) as the only abnormal i ty have a long disease du- 
ra t i on ,  but may eventua l ly  develop acute leukemia. This process seems to be 
more common as prev ious ly  estimated. 

3) AML cases have a bad prognosis which seems independent of the genesis of the 
5q abnormal i ty and of the presence and/or type of add i t iona l  karyotype 
changes. I n t e res t i ng l y ,  such leukemias are often biphenotypic with myeloid 
markers and TdT-pos i t i v i t y .  

1 St. Anna Chi ldren 's  Hospi ta l ,  K indersp i ta lg .  6, A-I090 Vienna; 2 Ludwig 
Boltzmann I n s t i t u t  fur  Leuk~mieforschung, Hanuschkrankenhaus, Vienna; 3 F i rs t  
Medical Department, Univers i ty  Vienna, 4 I n s t i t u t e  of Immunology, Un ivers i ty  
Vienna, 5 I n s t i t u t e  of Botany, Un ivers i ty  Vienna, Aust r ia  
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GAm~-~mF~m (~-n~) ~ ~ OF m ~ u m ~ c  S~MS (~) 

I.Schwarzinger, C.Stain, M.Stain-Kos, P.Bettelheim, and K.Lechner 

8 patients ( 6 males, 2 females, median age: 59 years) with MDS ( RAEB: 3, 
RAEB-t: 4, CMML: i) were treated with [ -IFN. The patients received 3 courses 
of ~-IFN in 4 week i~tervals. Each course consisted of daily subcutaneous 
injections of 0.i mg/m L d 1-14. The effect of treatment is evaluated after 
16 weeks. At the present time 6 patients are evaluable. No patient showed a 
reduction of blast cells in the bone marrow. 2 patients showed a slight 
improvement of peripheral blood cell counts: 1 patient, who required transfu- 
sions of red cells before treatment, normalized withhemoglobin levels, and 1 
patient, who required transfusions of platelets before treatment, showed an 
increase of platelets to> 20.000/ui. 2 patients had stable disease, and in 2 
patients disease progressed under treatment with ~-IFN. 3 of the latter 
patients were treated with "low dose ARA-C", in none of them improvement of 
peripheral blood cell counts was observed. All patients developed fever and 
transient myelosuppression under treatment with ~-IFN, serious side effects 
did not occur. Our preliminary results show that ~-IFNhad no antiprolifera- 
tive effects in patients with MDS, but may improve peripheral blood cell 
counts in some patients ( by induction of cell differentiation?). 

I st Department of Medicine, Division of Hematology and Blood Coagulation, 
Lazarettgasse 14, 1090 Vienna, AUSTRIA. 
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SUCCESSFUL TREATMENT OF ATYPICAL LEUKEMIAS BY A FLEXIBLE LOW DOSE ARA-C REGIMEN 
ADAPTED TO THE FAB-CLASSIFICATION OF MYELODYSPLASTIC SYNDROMES (MDS) 

R. Schlag, R. Zankovich, J. Walther and E. Thiel 

46 consecutive pat ients (range 24-86 years) with MDS were t reated with low do- 
ses of  ARA-C (10 mg/mZ/12 h) up to  4 t imes. Therapy was i n i t i a t e d  because of  
progressive cytopenias in at !  cases and performed e i t h e r  s.c.  f o r  outpat ients  
or i . v .  by continuous in fus ion.  Duration of t reatment was modif ied according to 
subgroups of MDS as proposed by the FAD-c lass i f ica t ion:  8-13 days fo r  RA and 
RARS, 14-21 days fo r  RAEB(T) and CMML respec t i ve ly .  Diagnosis was confirmed by 
means of bone marrow h is to logy  to estab l ish fu r the r  c r i t e r i a  fo r  remission pre- 
d i c t i on .  
Remission was proved by c r i t e r i a  s i m i l i a r  to those proposed by T r i co t  et  a l :  
I .  no fu r the r  requirement fo r  t ransfus ion of e ry throcy tes ,  2. increase in gra- 
nulocytes~1000/~1,  3. increase in thrombocytes~50.OOO/~l and 4. decrease in 
bone marrow b last  ce i l s  by at least  50 %. Qual i ty  of  remission was grouped in to 
CR (4 c r i t e r i a  f u l f i l l e d ) ,  GR (2-3) ,  PR ( I )  and NC. Sat is fy ing  remissions (CR 
and GR) amounted to 66 % fo r  RA (n=6), 60 % fo r  RAEBT (n=15), 55 % fo r  RAEB 
(n=11) and 46 % fo r  CMML (n=13). One pa t ien t  suf fer ing from RARS obtained good 
remission (GR). Therapy was not repeated u n t i l  recurrent  cytopenia pointed to 
re lapsing disease. Bone marrow morphology and chromosomal aberrat ions of bone 
marrow ce i l s  point  for  a cy tos ta t i c  e f fec t  as the major cause fo r  remission 
ra ther  than induct ion of d i f f e r e n t i a t i o n .  

Medizinische K l i n i k  Innenstadt der Un ivers i t~ t  MOnchen, Abtei lung H~matologie/ 
Onkologie, Ziemssenstrasse I ,  8000 MOnchen 2, F.R.G. 
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TREATMENT OF MYELODYPLASTIC SYNDROME (MDS): LOW DOSE ARA-C OR MORE AGGRESSIVE 
CHEMOTHERAPY? 
A. Heyl l ,  C. Aul, U. Heyl l ,  N. Gattermann, G. Derigs, M. Sch~fers, M. Planker, 
W. Schneider 

43 pat ients (p ts . )  wi th advanced MDS were t reated with chemotherapy because of 
severe cytopenia or t ransformat ion to AML. 34 pts. (I RA, 7 RAEB: 5 RAEB-T, I0 
CMML and I I  AML secondary to MDS) received low dose Ara-C (18 pts. I0 mg/m2/12 
h s.c. and 16 pts. 20 mg/m2/d i . v . ) .  4 pts. achieved CR (2 RAEB-T and 2 AML 
secondary to RAEB-T). CR was maintained by 7 day courses of low dose Ara-C re- 
peated monthly. Median durat ion of CR was 8 months (range 2+ to 12+ mo.). 
A selected group of 9 pts. (4 RAEB-T and 5 AML secondary to MDS) was chosen fo r  
aggressive induct ion regimens (8 pts. fo r  TAD-9 and 1 pt .  f o r  TAD-9/HAM). 
Select ion c r i t e r i a  were good cond i t ion ,  young age (range 17 to 64 y . )  and 
absence of cont ra ind ica t ions  fo r  aggressive chemotherapy. In th i s  group 6 pts. 
(4 RAEB-T and 2 AML secondary to MDS) achieved CR and 1 pt.  (AML secondary to 
MDS) showed PR. Ear ly deaths (2 p ts . )  were due to in fec t ious  compl icat ions. 
Median durat ion of bone marrow aplasia ( leukocyte count below lO00/pl) a f t e r  
app l ica t ion  of TAD-9 was 20 days (range 6 to 26 d . ) .  CR was maintained by ad- 
m in i s t ra t i on  of cyc l i c  chemotherapy. Median durat ion of CR was I I  mo. (range 
2+ to 23+ mo.). BM smears obtained in CR showed a normal maturat ion of hemato- 
poies is ,  suggesting an erad icat ion of the malignant ce l l s .  Our data ind ica te ,  
that  aggressive chemotherapy may be of benef i t  fo r  a small number of selected 
MDS pat ien ts ,  showing a high remission rate wi thout  the r i sk  of prolonged bone 
marrow aplas ie.  

Med. K l i n i k  A, Un ivers i t~ t  DUsseldorf, Moorenstr. 5, 4000 DUsseldorf 
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DOSE-DEPENDENT ANTIPROLIFERATIVE EFFECT OF DAUNORUBIClN ON LEUKEMIC BLASTS AND 
IN VITRO UPTAKE 
M.E. Scheulen, U.B. Wandl and W. Reich 

According to the mechanisms of drug resistance h i ther to  evaluated, the uptake 
of cy tos ta t i c  agents by malignant ce l ls  is one of the determinants for  respon- 
siveness. 
Mononucleated ce l ls  were isolated from peripheral blood of pat ients with acute 
leukemias and CML blast c r i s i s  by F ico l l  gradient cent r i fugat ion and exposed 
to daunomycin in concentrations varying between 2 and 2.000 ng/lO 6 ce l l s /m l .  
Up to two hours al iquots were taken and i n t r a c e l l u l a r  daunomycin-concentra- 
t ions were measured by high performance l i qu id  chromatography (HPLC) a f ter  
washing and extract ion of the ce l l s .  In para l le l  experiments ce l ls  were plated 
in semi-sol id medium stimulated with PHA-LCM and CFU-C were evaluated af ter  
8 days in comparison to an untreated cont ro l .  
In each of the 12 leukemic cel l  populations analysed, daunomycin-uptake was 
l inear  over the range of concentrations used. In contrast,  i t  varied i n te r -  
i nd i v idua l l y  between 16 and 58 %. The daunomycin-concentrations causing 50 % 
reduction of CFU-C were between 5,4 and 63 ng/ml. The calculated i n t r a c e l l u l a r  
daunomycin-concentrations causing 50 % reduction of CFU-C varied between 1,7 
and 13 ng/166 ce l l s .  
Up to now, a cor re la t ion between these data and the c l i n i ca l  outcome did not 
become apparent. Further analyses and a comparison with daunomycin pharmaco- 
k inet ics and in vivo uptake are under invest igat ion.  

(Supported by Deutsche Forschungsgemeinschaft: SFB 102.) 

Innere K l in ik  und Po l i k l i n i k  (Tumorforschung), Universi t~tskl in ikum Essen, 
Hufelandstr. 55, D-4300 Essen 1 
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ANTITU~OR ACTIVITY OF ANTHRACYCLINES IN HUMAN GASTRIC CANCER XENOGRAFTS DEPEN- 
DING ON TIME SCHEDULING 

W. Behre, J. Br~msen, A. Harstr ick,  D. Rei le, H.-J. Meyer, J.J~hne, H.-J. 
Schmoll, H. Link and H. Wilke 

50 in t raoperat ive gained gast r ic  cancer specimens were xenografted on NRMI-nu- 
nu mice from our own breeding section. 17 tumors are succesful ly kept in ser ia l  
passages from 3+ to 8+ passages(take rate 33%). Tumors were screened fo r  chemo- 
therapy s e n s i t i v i t y  in 4th passage with the fo l lowing agents: Adriamycin, 4-Epi- 
doxorubicin, Theprubicin, C isp la t in ,  Carboplat in, Mitomycin, Etoposide, 5-Flu- 
orourac i l .  In sensi t ive tumors a possible time scheduling dependend antitumor 
a c t i v i t y  was invest igated. So far  one anthrazycl ine sensi t ive cel l  line(HM-4) 
has been treated with d i f f e ren t  time schedules of Adriamycin, Epidoxorubicin 
and Theprubicin. Three other cel l  lines(HM-5, HM-15, HM-22) are current lytes~ed 
using the same schedules, llethods:To obtain comparable test  condit ions mice we- 
re d is t r ibu ted  among contro-T-a-n-d-treatment groups according to tumor size. 
Doses: ADM and THP 11mg/kg day I ;  5,5mg/kg day I and 8; 3,5mg/kg day 1,4,7 i . v . ;  
EPI 12mg/kg day I ;  6mg/kg day I and 8; 4mg/kg day 1,4,7 i . v . .  Results: AD~I, EPI 
and THP induced s ign i f i can t  tumor reduction. Single dose a p p l i ~ o f  ADM, 
EPI and THP was i n f e r i o r  concerning tumor reduction compared to s p l i t  dose sche 
dules(day I and 8, day 1,4,7).  Tox ic i ty  was high with ADM especia l ly  with single 
dose app l ica t ion.  Side e f fec ts /an t i t umor -ac t i v i t y  re la t ion  was bet ter  wi th sp l i t  
dose schedules. 
Conclusions: Antitumor a c t i v i t y  of ADM, EPI and THP was comparable. Using the 
same cumulative drug doses per schedule s p l i t  dose schedules were more effect ive 
and less tox ic  than single dose appl icat ions.  Tox ic i ty  of ADM was higher than 
of EPI and THP. Confirmation of these resul ts in more cel l  l ines has to be done. 

Abt. H~matologie/Onkologie,Med. Hochschule,3000 Hannover 61, FRG 
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MELPHALAN DOSAGE IN MYELOMA PATIENTS WITH RENAL FAILURE 

U. Loos ,  E. Musch, H .J .  I i l i g e r ,  W.M. G ] 6 c k n e r ,  and A. Harms 
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There  are  no human p h a r m a c o k i n e t i c  da ta  a v a i l a b l e  c o n c e r n i n g  me| -  
p h a l a n  dosage in myeloma p a t i e n t s  w i t h  r e n a l  i n s u f f i c i e n c y .  T h e r e -  
f o r e ,  we compared p lasma l e v e l s  o f  t he  a ] k y l a t i n g  a g e n t  in 16 pa-  
t i e n t s  w i t h  no s e v e r e  r e n a l  d y s f u n c t i o n  ( c r e a t i n i n e  c l e a r a n c e  ~ -  
40 m | / m i n )  t o  t h e  d a t a  o f  5 h e m o d i a ] y s i s  p a t i e n t s  (serum c r e a t i n i -  
ne a b o u t  10 m g / d l ) .  

The f o l l o w i n g  r e s u l t s  were o b t a i n e d  (normed to  t h e  dose o f  0 .5  mg 
m e ] p h a l a n / k g  i . v . ;  means + SEM): 

t l / 2  (min)  AUC (min # g / m l )  

C r e a t i n i n e  c l e a r a n c e  
40 m l / m i n  66 + 6 72 .9  + 5.1 

Hemodialysis 89 + 6 96 .7  + 15.2 

t i / 2  = e l i m i n a t i o n  h a l f - l i f e ,  AUC = a rea  under  t h e  m e l p h a l a n  con-  
c e n t r a t i o n - t i m e  c u r v e .  

In p a t i e n t s  w i t h  r e n a l  f a i l u r e ,  t l / 2  and AUC showed an i n c r e a s e  o f  
a b o u t  one t h i r d .  

These r e s u l t s  s u g g e s t  t h a t  s e v e r e  r e n a l  d y s f u n c t i o n  can s low  t h e  
p lasma and r e n a l  c l e a r a n c e  o f  m e l p h a ] a n .  We recommend a m e ] p h a l a n  
dose r e d u c t i o n  o f  abou t  30 % in t h e s e  r i s k  p a t i e n t s .  
Med. U n i v . - K i i n i k  Bonn, Aachen und Hannove r ,  D-5300 Bonn I 
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FURTHER STUDIES ON THE MECHANISM OF METHOTREXAT (MTX) AND 5-FLUOROURACIL (FU) 
SYNERGY 
R.Herrmann, W.Kunz, H.Osswald, R.Port,  J.Reuter 

In previous studies we have demonstrated increased c e l l u l a r  uptake of FU 
fo l l ow ing  pretreatment wi th MTX in an " in  v ivo"  model. The ob jec t i ves  of t h i s  
study were to  (1) f i nd  out more about the mechanism of t h i s  i n t e r a c t i o n  and 
(2) determine the dependency on the c i rcad ian t iming of t reatment .  
Sarcoma 180 bearing mice3received MTX 150 mg/kgl~c, or sa l ine  (cont ro l )  
fo l lowed 8 hrs l a t e r  by H-FU 65 mg/kg ip .  and C-guanosine 1 mg/k~ ip .  Two 
hours l a t e r  tumors and the l i v e r s  were removed. S i g n i f i c a n t l y  more H-FU was 
detected in the acid so lub le (AS) f r ac t i on ,  the f r a c t i o n  conta in ing thymidy- 
l a t e  synthase (TS) and the RNA f r a c t i o n  of tumor ce l l s .  No d i f fe rence was 
seen in the l i v e r .  When treatment was s ta r ted  at midnight instead of 8 a_m. 
resu l t s  f o r  FU were s i m i l a r  fo r  the tumor c e l l s ,  but s i g n i f i c a n t l y  less dH-FU 
~ s  detected in the TS f r a c t i o n  of l i v e r  c e l l s  from mice pre t reated with MTX. 

-C-guanesine was r e a d i l y  detected in the AS and in the RNA f r a c t i o n .  S ign i -  
f i c a n t l y  more::rad±aaPt±~ity fo l l ow ing  MTX was only: found in the group of 
animals where t reatment ha~.been s ta r ted  at midnight.  In the l i v e r  only very 

~ 4  l i t t l e  r a d i o a c t i v i t y  from C was measured. We conclude tha t  (1) increased 
RNA incorpora t ion  of FU fo l low ing  MTX pretreatment i s  not l i k e l y  to  be a 
r e s u l t  of increased RNA synthesis,  (2) c i rcad ian  t iming of an t ime tabo l i t e  
app l i ca t i on  may lead to an improved therapeut ic  index. More s tudies are 
necessary to  determine the e f fec t  of t h i s  approach on actua l  tumor growth. 

Medizinische K l i n i k ,  Univers i t@tsk l in ikum Char lot tenburg,  Spandauer Damm 130, 
1000 Ber l i n  19 
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COMPARATIVE ANTITUMOR ACTIVITY OF CISPLATIN (DDP), JM8 AND JMg AGAINST 
ESTABLISHED HUMAN TESTICULAR TUMOR CELL LINES IN VITRO AND IN VIVO 
A. Harstr ick,  D. Reile, H. Hemelt, R. Guba, H.-J. Schmoll 

DDP, the most act ive drug against t es t i cu la r  tumors (TT) has several serious 
toxic effects including nephro- and neurotox ic i ty .  We evaluated the an t i tu -  
mor a c t i v i t y  of JM8 and JMg, two new platinum analogs which have shown to 
have less tox ic  ef fects ,  against established human TT cel l  l ines.  Methods: In 
v i t r o  antitumor a c t i v i t y  of  DDP, JM8 and JM9 was invest igated by a H~-Thymi- 
din incorporat ion assay using 3 d i f fe ren t  human TT cel l  l ines.  Drug ~xposure 
lasted I h in concentrations between i Ng/ml and I00 ~g/ml. For the in vivo 
tests established human TT cel l  l ines were heterotransplanted on nude mice 
and the 3 agents were administered i . p .  at equi toxic doses (~LD I0; DDP 3 
mg/kg/d d I -5;  JM9 4,3 mg/kg/d d 1-5; JM8 12,5 mg/kg/d d I -5 ) .  Antitumor ac- 
t i v i t y  was measured by comparing the growth curves. Results: In v i t r o :  In a l l  
3 ce l l  l ines tested DDP showed a s i gn i f i can t l y  stronger antitumor a c t i v i t y  
than JM8 and JM9 when the same doses (~g/ml) were used. Dose response curves 
showed that more than I0 times higher concentrations of both analogs are 
necessary to produce the same amount of H~-Thymidin incorporat ion i nh ib i t i on .  
In vivo: In 3 of 4 cel l  l ines DDP achieved a s ign i f i can t  reduction of  tumor 
volumes whereas both analogs only produced a s l i gh t  retardat ion of tumor 
growth. Conclusions: From these data we conclude that both analogs have a 
s i gn i f i can t l y  lower antitumor a c t i v i t y  in v i t r o  when compared to DDP at the 
same ug/ml concentration. At equito×ic doses both analogs seem to be i n f e r i o r  
to DDP against heterotransplanted human TT cel l  l ines.  Thus i t  seems unl ike ly  
that JM8 or JM9 w i l l  be able to replace DDP in the treatment of TT. 
Abt. H~matologie und Onkologie, Zentrum Inhere Medizin, Medizinische Hoch- 
schule Hannover, Konstanty-Gutschow-Stra~e 8, D-3000 Hannover 61 
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TUMORSPECIFIC CYTOTOXICITY OF PHYLLANTHOSIDE AND CHLOROQUINOXA- 
LINE SOLPHONAMIDE ON HUMAN TUMOR XENOGRAFTS IN VITRO 

B.R. Winterhalter, H.H. Fiebi~ C. Soholz T G.W. L~hr 

The in vitro cytotoxicity of Phyllanthoside (NSC 328426, PH) and 
Chloroquinoxaline Sulphonamide (NSC 339004, CHS) was studied on 
2 human bone-marrows (HBM, CFU-C), P388 murine leukemia, and on 
human tumors propagated as xenografts in nude mice. The evalua- 
tion was performed by the clonogenic assay using a modification 
of the method described by Hamburger and Salmon. Effectivity was 
defined as a >70% reduction of colonies as compared to controls. 

PH at the concentration of 0.01 ~g/ml in continuous exposure was 
not active in both HBM and in P388, and was active in 9/25 
tumors of human origin, namely 5/8 bronchogenic carcinomas, I/2 
melanomas, and 2/4 stomach cancers. CHS was not active at I 
~g/ml in both HBM and in P388, and was active in 7/23 xeno- 
grafts, namely 4/8 bronchogenic carcinomas, 2/4 stomach cancers 
and I/3 breast cancers. 

In conclusion, PH and CHS showed tumorspecific cytotoxicity com- 
pared to HBM. Therefore, we propose to test PH, CHS and PAN in 
vivo in subcutaneously growing tumors using those tumors most 
sensitive in vitro. 
Supported by grant PBE 8712 from the BMFT. 

Department of Internal Medicine, University of Freiburg, Hug- 
stetter Str. 55, D-7800 Freiburg i.Br. 
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LACK OF CORRELATION BETWEEN CYTOTOXIClTY OF AGONISTS AND ANTAGONISTS OF PLATELET 
ACTIVATING FACTOR (PAF-ACETHER) IN NEOPLASTIC CELLS AND MODULATION OF <3H>-PAF- 
ACETHER BINDING TO PLATELETS FROM HUMANS IN VITRO. 

W. E. Berdel, R. Korth, A. Reichert, W. J. Houlihan, U. Bicker, H. N~nura, 
W. R. Vogler, J. Benveniste, and J. Rastetter 
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The 3 ether-l ipids ET-18-OCH 3, SRI 63-154 and paf-acether, the TLP BM 41.440, the 
ester-linked 2-LPC and CV-3988, were tested for cytostat ic/ant iprol i ferat ive (<3H>- 
thymidine uptake) and c~rcotoxic (trypan blue dye exclusion, human tumor clonogenic 
assay) act iv i ty  in 11 neoplastic human cell lines (U 698-M, Nal l - l ,  Su-DHL-4, RPMI 
8226, K562-4, Li-A, HTB-47, HTB-38, CCL 218, N 59, N 63) and 1 ALL in vi t ro.  2-LPC 
and paf-acether showed either no or only minor act iv i ty  and CV-3988 varying 
act iv i ty .  There were no significant differences in the act iv i ty  of ET-18-OCH3, SRI 
63-154 and BM 41.440, which showed IC50- and LC50- values </= i0 ug/ml after 
incubation periods </= 48 hours with or during continuous exposure to the cel ls, ll~e 
la t te r  3 compounds were then tested e n 
intact human platelets. ET-18-OCH 3 3 p i 
in a time dependent manner. BM 41.440 did not show this interaction. Thus, since 
the in v i t ro cytotoxicity of these l ipids did not correlate with their  modulation of 
<3H#paf-acether binding to human platelets, i t  was concluded that cytotoxicity of 
ether-l ipids is not mediated by specific paf-acether binding sites similar to those 
present on human platelets. This finding is important for future design of 
antineoplastic l ip ids,  since paf-acether-like act iv i ty might lead to l imi t ing 
tox ic i ty  of these drugs. 

(DFG Be 822/2-4 and 822/3-1, CA29850-O4A1) 
Division of Hematology and Oncology, Department of Medicine I ,  
Technische Universit~t, Ismaninger St. 22, D-8000 Munich 80, FRG 
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CYTOTOXlCITY OF SN-2 ANALOGS OF PLATELET ACTIVATING FACTOR (PAF) IN CELLS 
FROM SOLID TUMORS AND HUMAN LEUKEMIAS IN VITRO. 
S. Danhauser, W. E. Berdel, A. Reichert, J. Hajdu, R. Busch, W. R. Vogler, 
and J. Rastetter 
There is increasing in te res t  in the ant ineoplast ic  a c t i v i t y  of a lky l - l yso  ~ 
phospholipid der ivat ives (ALP). The structural  s i m i l a r i t i e s  of PAF with some 
ALP prompted some invest igat ions analyzing the ant ineoplast ic  a c t i v i t y  of 
three d i f f e ren t  PAF analogs with a chain length of 18 carbon atoms in the 
sn- i  posi t ion and an amide l inkage in the sn-2 posi t ion of the molecule. The 
sn-2 formamide analog (A), the sn-2 acetamide analog (B), and a sn-2 t r i -  
f luoroacetamide analog (C) of PAF were tested in v i t r o  in comparison to the 
reference ALP ET-18-OCH 3 and the e s t e r - l i n k e d ~ 2 - ~  for a n t i p r o l i f e r a t i v e  
(<3H>-thymidine uptake) and cytotoxic (trypan blue dye exclusion) a c t i v i t y  in 
ce l ls  from eight f reshly explanted human leukemias and eight sol id tumors. 
Al l  3 analogs have shown dose- and time-dependent cytotoxic and a n t i p r o l i f -  
erat ive a c t i v i t y ,  but have not revealed higher cy to tox i c i t y  than ET-18-OCH 3. 
In the human tumor clonogenic assay (HTCA) the most act ive PAF analog B was 
compared with ET-18-OCH 3 using HTB 47, HTB 38, CCL 218, HL-60, and K 562 cel l  
l ines .  Both compounds showed clear suppression of the colony formation of 
human tumor and leukemic ce l ls  in a dose range between I and 20 ~g/ml a f te r  
48 hours of incubation or during continuous exposure. However, colony 
formation was reproducibly suppressed to less than 30% of the controls by 
ET-18-OCH3, which could not always be achieved by B. In conclusion, the high 
ant ineoplast ic  a c t i v i t y  of the sn-2 acetamide analog of PAF in v i t r o  commends 
th is  compound and other PAF der ivat ives for  fur ther  invest igat ion as exper i-  
mental drugs in cancer therapy. 
(DFG Be 822/2-4 and 822/3-I ,  CA29850-O4AI) 
Division of Hematology and Oncology, Department of Medicine I ,  Technische 
Univers i t~ t ,  Ismaninger St. 22, D-8000 Munich 80, FRG 
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HEPATIC ARTERY INFUSION WITH 5-FLUOROURACIL: DEPENDENCE OF 
TENIC 5-FLUOROURAClL LEVELS ON THE INFUSION RATE* 

A . S c h a l h o r n ,  G . P e y e r l ,  W . H e i n l e i n ,  W.Wilmanns, G . S t u p p - P o u t o t  

SYS- 

Pts with iso la ted l i v e r  metastases of co lorecta l  cancer were t reated with 
hepatic a r te ry  infusion (HAl) with 5 - f l uo rourac i l  (5-FU). 5-FU dosages ranging 
from 750 2000 mg were infused over 60 - 240 min, thus representing an 
infusion rate of 5 to 25 mg per min. Systemic 5-FU levels  were determined by a 
simple and rapid HPLC method. During 30 hepatic a r te ry  infusions invest igated 
so f a r ,  we could detect 5-FU in the systemic c i r cu l a t i on .  Depending on the 
infusion ra te ,  steady state levels  ranged from 2.4 pN to 150 ~N. With infusion 
rates up to I0 mg/min, maximum systemic 5-FU levels  were below 26 pN, and with 
rates over 15 mg/min they were always above 50 pM. The inf luence of the 5-FU 
dosage and HAl ve loc i t y  is demonstrated in an ind iv idua l  pa t ien t :  During 5-FU 
infusion of I000 mg over 90 min, the serum levels  peaked at 22 pM. An increase 
to 1500 and 2000 mg 5-FU over the same time period (16.6 and 22.2 mg/min, 
respect ive ly )  resul ted in high systemic 5-FU concentrat ions of up to 76 and 
144 pN, respec t ive ly .  Af ter  a complete cycle over 5 days with the higher 
dosages and infusion rates,  the pat ient  experienced severe t o x i c i t y  which made 
in tensive support ive care necessary. In general, the increase of the 5-FU 
infusion rate from 5 to 25 mg/min resulted in an lO-fo ld increase of the mean 
systemic 5-FU levels  from 7 to approximately 70 NM. 
These resul ts  demonstrate an incomplete hepatic 5-FU ex t rac t i on .  However, the 
measurements of serum levels  enable us to select appropr iate 5-FU dosages and 
HAl rates to achieve l o c a l l y  high 5-FU concentrat ions in the l i v e r  with 
concomitant e f fec t i ve  but nontoxic systemic 5-FU leve ls .  

*With support by DFG (Scha 299/2-I)  and Tekelec A i r t r on i c .  

Nedizinische K l in i k  I l l ,  Klinikum GroBhadern, Ludwig-Maximi l ians-Univers i t~t ,  
March ion in is t r .  15, 8000 MUnchen 70 
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REVERSAL OF RESISTANCE OF MALIGNANT CELLS IN CULTURE TO ACTIVATED 
CYCLOPHOSPHAMIDE BY LOW EXTRACELLULAR pH 

E. J@hde I and M.F. Rajewsky 

Recent studies have shown tha t  a metabolic property of malignant ce l l s  - t h e i r  
aerobic g l yco lys is  - can be exp lo i ted te increase the e x t r a c e l l u l a r  proton 
concentrat ion se l ec t i ve l y  in malignant tumors in r i ve .  By parentera l  adminis- 
t r a t i o n  of glucose the e x t r a c e l l u l a r  pH (pHe) can be reduced to 6,1 - 6,4 in 
primary and t ransplanted tumors of  both animel and human o r i g i n .  In a previous 
study we have shown tha t  the cy to tox ic  act ion of b i fune t iona l  ch lo roe thy la t ing  
drugs can be enhanced by low pHe (J~hde et a l . ,  1986). In t h i s  study we in -  
vest igated whether an e x t r a c e l l u l a r  acidosis can also be used to sens i t ize  
cyclophosphamide (CP) res i s tan t  ce l l s  in cu l ture to the act ion of t h i s  drug. 
As source of ac t ivated cyclophosphamide (aCP) mafosfamide was used. Resistance 
to aCP of BICR-MIRk-d ra t  mammary carcinoma ce l l s  in cu l ture  was generated by 
repeated exposures to high concentrat ions of the drug. 
When the parent c e l l  l i ne  was incubated with aCP (mafosfamide concentrat ion:  
7,5 ug/ml) at pHe 7,4 su rv i va l  of clonogenic ce l l s  was reduced to l x10- -  of  
untreated cont ro ls .  Under the~e condi t ions su rv i va l  of res i s tan t  ce l l s  was 
only s l i g h t l y  impaired ( l x l g - - ) .  However, when CP res i s tan t  ce l l s  were exposed 
to aCP in ac id ic  cu l ture media (pHe 6,2) they exh ib i ted approximately the sam~ 
s e n s i t i v i t y  to th i s  a l ky l a t i ng  agent as the parent c e l l  l i ne  (surv iva l :  3x10--) .  
The po ten t i a l  use of  glucose as biochemicai modulator fo r  reversa l  of CP 
resistance in v iva is discussed. 

1Medizinisehe Un i ve r s i t ~ t sk l i n i k ,  Abt. Innere Medizin I I ,  Ot f r ied-MOl ler -  
Stra6e 10, D-7400 TObingen 
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CELL BIOCHEMICAL CHANGES IN CYTOSTATIC DRUG TREATED HUMAN LEUKEMIC CELL LINES 
BY FLOW-CYTOMETRY: ESTERASE ACTIVITY, INTRACELLULAR PH, CELL VOLUMEN AND DNA- 
CONTENT 
A. Neubauer ( I ) ,  G. Valet (2) 
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Previous invest igat ions have shown that f low cytometric methods are sui table 
for  the determination of the ef fect  of cy tos ta t ic  drugs on human leukemic bone 
marrow cel l  samples (A.Neubauer et a l . ,  Blut 1987 in press). The purpose of 
th is  study was to invest igate in more deta i l  the cel l  biochemical changes in 
the drug res is tant  surviving ce l ls  of several human leukemia ce l l  l ines such 
as: T-cel l  l ines CEM, JURKAT, MOLT4, B-cel l  l ines FAJI, DAUDI, RPMI1788 and 
myeloblast ic l ine HL60. Following incubation for  48 h with cytosine-arabinoside 
(ara-c) ,  l-asparaginase, daunorubicin, prednisone, v inc r i s t i ne  at O. l ,  l and 
lOx the therapeut ic plasma levels,  the ce l ls  were simultaneously stained with 
ADB (l ,4-diacetoxy-2,3-dicyano-benzene) to simultaneously determine the ester-  
ase and i n t r a c e l l u l a r  pH of the v i t a l  ce l ls  and with PI (propidium-iodide) to 
measure the DNA of dead ce l l s .  The i n t r a c e l l u l a r  pH decreased in the surviving 
ce l ls  of ara-c (5 pg/ml) t reated cultures between 0.27 and 1.56 pH-units(DAUDI, 
MOLT4) and for  daunorubicin ( l  pg/ml) between 0.24 and 0.62 pH-units (JURKAT, 
HL60) whi le prednisone had no e f fec t .  The i n t r a c e l l u l a r  pH of l-asparaginase 
and v inc r i s t i ne  t reated cultures decreased in HL60, CEM and MOLT4 cel l  l ines.  
Futhermore s ign i f i can t  swel l ing of surviving ce l ls  could be observed in a range 
from 133 % to 212 % (daunorubicin; 1788, HL60), from 135 % to 197 % (ara-c; 
1788, FAJI), from 123 % to 146 % (v inc r i s t i ne ;  1788, MOLT4) of the untreated 
control-assays. The f low cytometric measurements have been useful to study the 
biochemical changes in drug res is tant  ce l l s .  This may be of future importance 
for  the screening of leukemia pat ients under cy tos ta t ic  therapy. 
(1) Abt. Innere Medizin, Universi t~tskl in ikum Charlottenburg, D-lOOO Ber l in ,  
(2) Mildred-Scheel-Labor, Max-Planck-lnst. f .  Biochemie, D-8033 Mart insr ied 
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IN VITRO TESTING OF IN VIVO ACTIVITY OF ANTILYMPHOCYTE SERA 

N. Frickhofen, W. Digel, B. Fleischer,  A. Raghavachar, F. Porzsolt ,  H. Heimpel 
Treating aplast ic  anemia pat ients with d i f fe ren t  preparations of antilymphocyte 
and antithymocyte globul in (ALG, ATG) i t  turned out that  a rabb i t  ATG resul ted 
in s i gn i f i can t l y  i n f e r i o r  remission rates compared to 2 horse ant isera (Dtsch. 
med. Wschr. l l 2 :  535-541, 1987). This observation prompted us to compare the 
propert ies of 2 c l i n i c a l l y  " inact ive"  with 3 "act ive" ALG and ATG preparations 
in v i t r o .  
Antibody spec i f i c i t i e s  were evaluated by a competi t ive ELISA using peripheral 
blood lymphocytes and mouse monoclonal antibodies (MoAb). The ant isera con- 
tained comparable concentrations of ant ibodies, blocking the binding of MoAb 
to lymphocyte antigens. Highest concentrations were found for  CD2 CD5 CD8; 
only rabb i t  ATG had s ign i f i can t  anti t rans fe r r in  receptor a c t i v i t y .  Complement- 
dependent cy to tox i c i t y  was lowest with rabb i t  ATG but 50 % values were in a 
close dose range of 20-200 pg/ml for  a l l  ant isera. St r ik ing dif ferences were 
noted when the ant i -sera were used to induce lymphokine release from peripheral 
blood mononuclear ce l l s :  Only rabb i t  ATG and a speci f ic  l o t  of horse ALG, re- 
ported to be " inac t i ve" ,  were highly ef f icacious inducers of in te r fe ron-  and 
cytotoxic fac tor - re lease,  6-10x more potent than PHA or OKT3. This lymphokine- 
inducing a c t i v i t y  did not corre late with 3H-thymidine uptake. 
We would l i ke  to analyse other ALGs and ATGs with known therapeut ic ef f icacy 
by the assays described since th is  could be one way to get ins ight  in to the 
mechanism of remission induction in aplast ic  anemia by these ant isera. 

Abteilung Innere Medizin I l l ,  Medizinische Un ivers i t~ tsk l in ik  und P o l i k l i n i k ,  
Steinh~velstrasse 9, D-7900 Ulm 
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AN IMMUNOCYTOCHEMICAL AND ENZYMECYTOCHEMICAL DOUBLE STAINING 

PROCEDURE FOR HAEMATOPOETIC CELLS 

H.Zwierzina,F.Schmalzl,H.Braunsteiner 
Medizinische Klinik Innsbruck,Abt. f. Zytochemie,A-6020 Innsbruck 

Immunocytological methods have opened new possibilities in 
typing and separating haematopoetic cells.Errors in these tech- 
niques may be caused by nonspecific binding of the monoclonal 
antibodies to Fc-receptors,by electrostatic and hydrophobic 
bonds,and by structures very similar to the antigen to which 
the antibody was raised. Furthermore immunological methods usually 
neglect morphology and biology of the cells. 
In order to overcome these problems,we developed a double stai- 
ning procedure for immunocytochemistry and enzymecytochemistry 
on a single cell level.We used alkaline phosphatase-anti alka- 
line phosphatase (APAAP) technique with Fast Blue BB or New- 
fuchsin as dying coupler to obtain optimal contrasts between 
the reaction products.As cytochemical tests we used ~-glucuro- 
nidase,acid phosphatase,dipeptidylaminopeptidase II and IV, 
alpha naphthyl butyrate esterase,naphthol-AS-D-chloroacetate 
esterase,naphthol-AS-D-acetate esterase and peroxidase. The 
difficulties in performing these combinations caused a series 
of modifications of both APAAP-technique and enzymecytochemical 
methods.By applying these techniques the cytology is well pre- 
served and the methods are well reproducible. 
As an example for their application we present our results 
concerning the antigen pattern of DAP IV + peripheral blood cells. 
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SIMULTANEOUS D~MONSTRATION OF SURFACE MARKERS AND ~NDOGENEOUS PEROXIDASE 
ACTIVITY: A NE~ APPROACHE FOR ULTRASTRUCTURAL ANALYSES 
F. Klier, G. Heil, E. Gunsilius, E. Kurrle, W. Heit, H. Heimpel, 

Ultrastructural studies of endogeneous peroxidase activity has been used in 
identifying early progenitor cells of granulopoesis (myeloperoxidase) and 
megacaryopoesis (platelet peroxidase). A third endogeneous peroxidase 
reaction, the platelet like peroxidase, serves as an ultrastructural feature 
of hairy cells and activated mmnocytes. We introduce a new method for 
electron microscopy that allows both the detection of inmunological and 
cytoch~mical properties on a single cell level. This is of diagnostic value 
to identify subsets of cells coexpressing more than one differentiation 
marker. We were working with a median number of 100 000 cells seeded on 
ployester plastic foils coated with poly-l-lysine (70 Kd, Sigma) resulting in 
the attachment of the cells to the foil after 30 minutes. Labelling of 
surface antigens was accomplished by the immunogold technique. Subsequently 
the labelled cells were stained for endogeneous peroxidase activity using 
DAB-media. Fixation with 2.5 % glutaraldehyde and block staining with uranyl 
acetate was done according to conventional electron microscopy methods. Epon 
was used to embed the cell monolayer attached to the plastic foil. There- 
after, the foil was discarched and ultrathin sections were prepared. As and 
example the coexpression of the CD22 antigen and endogenous peroxidase 
reaction as an important diagnostic marker for hairy cells will be presented. 
In addition to the internalisation of the CD22 antigen by coated pits and 
vesicles was studied in certain cases of hairy cells. Preliminary findings 
suggest a similar antigen pattern in isolated B-cells frc~ the peripheral 
blood. 
Abt. Innere Medizin III, Universit~t, Steinh~velstr. 9, D-7900 Ulm. 



49 

DEVELOPMENT OF HUMAR EXPERIMENTAL TUMOR MODELS FOR SOFT TISSUE 
SARCOMA 

H.H. Fiebig T B. Winterhalter, D. Berger~ G.W. L6hr 

The effect of chemotherapy in advanced human soft tissue sarcoma 
is not satisfactory. In order to develop tumor models for expe- 
rimental chemotherapy, 40 human soft tissue sarcomas were trans- 
planted subcutaneously into nude mice. Tumor take as defined by 
histologic evidence of viable tumor tissue was observed in 33 
cases (83%). A rapid tumor growth (a x b ~60 mm= after 3 months) 
was found in 26 (65%), and 23 tumors could be transplanted in 
serial passages. Using histopathological examinations all 
xenografts resembled closely the original tumors. 17 tumors with 
a very regular growth were selected as tumor models and 
characterized by different methods. The doubling time ranged 
from 3-16 days. 14/15 tumors showed regrowth after being frozen 
in liquid nitrogen. Experimental chemotherapy was done in vivo 
and in vitro. In subcutaneously growing tumors 3/5 tumors went 
into remission after treatment with standard drugs. In the 
clonogenic assay more than 30 colonies were observed in 6/10 
tumors studied. In conclusion, experimental models for human 
soft tissue sarcomas with different sensitivities to drugs and 
different histological patterns were established following 
xenotransplantation of human sarcomas into nude mice. 
Supported by grant PBE 8712 from the BMFT. 

Medizinische Univ.-Klinik, Hugstetter Str. 55, D-7800 Freiburg 
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GROWTH OF HUMAN TUMOR CELLS IN PERFUSED POROUS CAPILLARIES 
B. Lathan, H. Weiger, R. Schnabel, P. Langer 

One of the major l im i ta t ions  of the human tumor cloning system is i t s  i n a b i l i t y  
to test  drug combinations and to provide pharmakokinetic f l e x i b i l i t y .  To over- 
come these l im i ta t ions  we have developed the perfused cap i l l a r y  cloning system, 
which is based on the u t i l i z a t i o n  of special porous glas cap i l l a ry  tubes 
(Schott Glaswerke, Mainz). Human tumor cel l  l ines were seeded into 0.3 % agar 
and were then f iB led into porous glas cap i l l a r i es  to allow the flow of medium 
with or without drugs. After 14 days of incubation at 37 C the number of co- 
lonies (~ 50 ce l ls )  was determined and the cloning ef f ic iency (CE) was calcu- 
lated. Of 26 d i f fe ren t  types of cap i l l a r i es  best CE was found within tubes con- 
s is t ing of membranes with pore sizes between 8 nm and 16 nm. In tubes with 
smaller pore sizes the colony growth was less su f f i c ien t .  Tubes with pores 
greater than 17 nm often did not provide adequate colony growth. The best CE 
was obtained in tubes modified with quaternary amonium base or amino groups at 
the surface. There was almost no growth in tubes with alcohol ic OH-groups or 
strongly hydrophobic groups. With the optimal cap i l l a r y  tubes a mean CE of 
39.1% for MDA-231 and 31% for Colo 201 was achieved compared to 53.3 % and 
34 % for non porous cap i l l a r i es .  The flow of fresh medium did have an impact 
on colony growth with best CE at lower flow rates. In contrast to other per- 
fused cap i l l a r y  systems (Knazak et a l . )  in our system tumor ce l ls  are growing 
as colony formations within the tubes and can be evaluated under the micro- 
scope, not requir ing c ~ a r v e s t i n g .  This system could be of in terest  for in 
v i t ro  invest igat ion of new drug regimens in c l i n i ca l  oncology. 

Medizinische Un ivers i t~ tsk l in ik  I ,  Joseph-Stelzmann-Str. 9, 5000 K61n 41 
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COMPARISON BETWEEN CLONOGENIC ASSAY AND FLOW CYTOMETRIC VITALITY 
TEST FOR THE STUDY OF CELL RESPONSE TO CYTOSTATIC DRUGS 

J.W. Ellwart, J.-P. Kremer and P. D~rmer 

Flow cytometric measurement of esterase activity using fluoresce- 
ine diacetate was Performed in parallel with the clonogenic assay 
considered to be of particularly predictive value in cytostatic 
drug testing. The human leukemic cell lines HL-60, K562 and Reh 
were treated with adriamycin, ara-C, cis-platinum and 5-FU at 
various concentrations for either I or 24 hrs. Subsequently a li- 
quid suspension culture lasting 3 days and a colony assay in soft 
agar lasting 3 weeks were initiated. The esterase activity as a 
measure of cell vitality was determined from cells in liquid cul- 
ture at 12 hrs intervals. Cell survival and ID50 were extrapolat- 
ed from the slopes in the time-response curves. With both assays 
largely identical results were obtained: HL-60 and K562 cells pro- 
ved to be resistant to ara-C administered for I hr, whereas a 50~ 
response was obtained in the case of Reh cells at 0.2 mg/ml. An 
effect of 5-FU was seen in all 3 cell lines only after 24 hrs at 
higher doses. Also the dose-dependent effects of adriamycin and 
cis-platinum were comparable with both tests. This study indicates 
that it might be possible to replace the long-lasting and only 
partially effective clonogenic assay by a flow cytometric test 
providing data within 3 days. 

Gesellschaft fur Strahlen- und Umweltforschung, Institut fur Ex- 
Derimentelle Himatologie, Landwehrstr. 61, D-8000 M~nchen 2, FRG 
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TISSUE CONCENTRATIONS OF CEA AND CA 19-9 IN COLORECTAL (cr) CARCI- 
NOGENESIS EXEMPLIFIED BY THE ADENOMA-CARCINOMA-SEQUENCE (ADCAS) * 
W. Fischbach, J. M{Jssner, G. Baler, K.Fischbach 

Tissue concentrations were measured in specimens from 44 cr adeno- 
mas of various size, histology and cytology, 29 carcinomas and 
from 20 normal mucosa. Aliquots of tissue samples were homogeni- 
zed, extracted with PCA, centrifuged and dialysed. CEA and CA 19- 
9 were determined by RIA (CEA-RIA I00, Pharmacia; ELSA-CA 19-9, 
CIS) and expressed as ng/mg resp. U/mg wet weight (mean±SEM) . 

CEA CA 19-9 
normal mucosa 100.5 ± 9.8 96.6 ± 8.9 
adenoma 161.6 ± 15.0 73 7 ± 18.8 
tubular 172.6 + 30.0 56 5 ± 17.0 
villous 258.2 ± 73.8 47 5 ± 18.7 
mild atypia 157.0 i 18.7 82 7 ± 28.2 
severe atypia 486.2 ± 164.0 30 S ± 15.6 

carcinoma 518.7 ! 166.7 i01 2 ± 35.1 
Our findings fit with the concept of the ADCAS revealing a signi- 
ficant (p<0.05) increase in tissue concentrations of CEA and CA 
19-9 from normal mucosa through cr adenomas to carcinomas. In the 
adenoma group, CEA gig. increased with increasing villous compo- 
nent and the extent of cellular atypia present - the two decisive 
criteria in the ADCAS. In our opinion the ADCAS is a suitable mo- 
del to study the largely unknown biological significance of tumor- 
associated antigens. 

Medizinische Poliklinik der Universit~t W~rzburg, Klinikstr.8, 
D-8700 W~rzburg; * Supported by Sander-St±±tung, Neustadt/D.,FRG 
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IN SITU HYBR]DISATION FOR THE DETECTION OF A}%°LIEIED EXPRESSED ONCOC~hES:TEC~ICAL APPROACH, 

233 

SENSITIVITY OF ~THOD AND CO~,~ARIEON WIT£ RESULTS WITH ANTI-ONCOPROTEIN ANTIBODIES 

R. Grei ii, B. Fasching I , C. Gattringer I , J. Cleveland 2 , H.Huber I 

Recently,the detection of an~olified expressed oncogenes widmin tt~oure of the hematopoietie system 
has attracted interest of clinicians.Particularly,when the mali~Dant clone is ~mll or when the 
turnouts' cellular composition is heterogeneous,procedures are of value which allow not only detec- 
tion of cneogenic message but also preservation of cellular morphology. 
14 cases of Nsn-Hodgkin ly~phcmas,virally-transformed &KH 3T3- and K 562 er~leukemia cell 
lines were analysed for the presence of the abl mRNA.A semiquentifetive system was used To deter~ 
mine preservation of morphological appearance,intensity of autoradiographic sispal snd hackzround 
steinin~.Testir~ severml technical approaches for in situ hybridisation,the following parameters 
turned out to be the most in~portant variables:(i)type of fixative(paraformaldehyd superior to eth- 
anol acetic acid) (ii)time of hybridisation (iii)posthybridisation treahrent(RNAse concentrations 
between 0,i Bg/ml and i0 Bg/rnl without r~df/otion of morphological quality but continuous reduction 
of back4~romd staining) (iv)time of autoradiographic exposu~.Preparation of slides and car~osi- 
tion of hybridisation mixtures were minor parameters.Using --S-labelled probes,distinct reduction 
of time necessary for antoradiographic exp<~ul~zcou!d be obtained but too high intensity of signal 
sometimes caused loss of morphological quality.VH-labelled probes granted excellent preservation 
of morphological detail after longer periods of exposition.When resulte of in situ hybridisatien 
were ccmpared to results obtained by Northern blotting reasonable but less sensitivity was ob- 
tained by the former method.Whereas amplified expressed oncogenes can certainly be detected with 
this method the visualization of only few copies of mRNA will demand refined variations of in situ 
hybridisatien.When a pannel of mono- end polyclc~ml antibodies was tested in para/lel,clear cut 
evidence arose that at the present time the expression of cellular eneogenes should be studied on 
the protein- as well as at the RNA level. 

_~r/versitStsklinik f, lrmere Medizin Innsbruck,Abteilang f.~tologie,Anichstr. 35,A-6020 
2Institute of Viral "Carcinogenesis,Frederick Cancer Research Facility,Frederick,}gm~yland,U.$.A 
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EVALUATION OF C-SIS mRNA EXPRESSION BY HUMAN MEGAKARYOCYTIC CELLS IN NORMALS 
AND PATIENTS WITH MYELOPROLIFERATIVE DISORDERS 
L. Kanz, R. Mielke, A.A. Fauser and G.W. LQhr 
The B-chain of p l a t e l e t - de r i ved  growth fac to r  (PDGF) is encoded by the c-s is  
oncogene. PDGF synthesis has been shown in a number of ce l l s ,  inc luding megaka- 
ryocytes.  In the context of an enlarged megakaryocytic progeni tor  ce l l  compart- 
ment in mye lop ro l i f e ra t i ve  disorders and the known growth promoting a c t i v i t i e s  
of PDGF fo r  stroma ce l l s  and hemopoietic progeni tor  ce l l s ,  we t r i e d  to determi- 
ne whether an elevated expression of c-s is in megakaryocytic ce l l s  can be ob- 
served in mye lop ro l i f e ra t i ve  disorders.  
Since s u f f i c i e n t  quant i t iesofm-RNA cannot be obtained for  so lu t ion  hybr id iza-  
t ion  in view of the r a r i t y  of megakaryocytic ce l l s  in human bone marrow and the 
low number of ce l l s  that  can be picked from CFU-M colonies,  we performed in-  
s i tu  hyb r id i za t i on ,  which allowed detect ion of mRNA sequences at the s ingle 
ce l l  l eve l .  Pure preparat ions of megakaryocytic ce l l s  were e i the r  iso la ted from 
bone marrow by gradient  cen t r i f uga t ion  and f luorescence act iva ted ce l l  sor t ing 
(FACS) or derived from in v i t r o  grown megakaryocytic colonies (CFU-M). Studies 
were performed with ce l l s  from normal volunteers (n=4), pat ients  with CML (n=3) 
as well  as from one pat ien t  with Essential Thrombocytosis and one pa t ien t  with 
osteomyelof ibros is .  Our studies demonstrated that  ne i ther  immature and mature- 
megakaryocytes or cu l tured megakaryocytes from normals nor megakaryocytic ce l l s  
derived from pat ients with mye lop ro l i f e ra t i ve  disorders displayed s i g n i f i c a n t l y  
increased hybr id i za t ion  signals compared to cont ro ls .  
The ava i l ab le  data suggest that  at least  some of the pat ients  with mye lopro l i -  
f e r a t i v e  disorders do not express c-s is  in megakaryocytic ce l l s  above basal 
l eve ls ,  as assessed by i n - s i t u  hyb r id i za t i on .  A possible b io log ica l  ro le  fo r  
c-s is and PDGF in mye lop ro l i f e ra t i ve  diseases remains to be determined. 

Medizinische U n i v e r s i t ~ t s k l i n i k ,  Hugste t te rs t r .  55, D-78 Freiburg 
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EXPRESSION OF abl- AND sis-ONCOGENES IN CHRONIC NYELOPNOLIFERATIVE DISEASES BY 6ENON 
HYBRIDIZATION IN SITU. 
BUHR, fh., Helmke, N., Domlnis, N., Freund, g., KemniLz, J., Georgii, A. 
Pathologisches Insti tut ,  Nedizinische Hoohschule, D-300O Hannover 61, FRB 

CMPDts are charaoterized by hlstopathology and karyotyping mainly whereas phenotyping by membrane 
markers and genom [dentiflcatlon by molecular methods are applied to a lesser extend only. Since 
abl-oncogene ls strongly related to Philadelphia translocation, which does determinate the 
various categories of CNPD, the expression of this as well as of sls-onsogene was investigated 
withln single ceils from blood or bone marrow films among 27 padents by .the method of in sltu 
hybridlzation. Results of these findings were correlated wlth hlstopathology of bone marrow 
biopsies and karyotyping, bo th  performed simultaneously by this laboratory, The 
Hannover-Classifieation of CMPB regarding the new categories of CML with megakaryocyt[c increase 
- CML.M - and Chronic Megakaryocytic Granutocytic Myelosis - CMGM has been applied (GEORGII et 
al., lg86). 

Histological Karyotyping 
classiflcation Ph + Ph not evaluable 

CML.CT 5 0 7 
CML.M 7 1 1 
CMGM 0 i 2 
PTH 0 1 0 
P. VERA 0 1 1 

Genom Hybridization 
abI+/N sis+/N 

12/12 0/t2 
g/9 7/9 
0/3 0/3 
0/i 0/i 
0/2 0/2 

Results show a stromg correlation of posltivity between Ph + and abl-oncogene-expression [m all  21 
cases of CML-CT and CML.M investigated so far.  Moreover, the only case of CML.M with proven 
Ph~negadvity as well as the 7 cases that could not be karyotyped for technical reasons have 
shown the abI-onsogene. The other 3 groups of Philadelphia-negative diseases, e.g. CMGM, Primary 
Thrombocythaemla and P. Vera showed no expression of these oneogenes. 
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EFFECT OF RECOMBINANT INTERFERON ALPHA (r IFN-alpha-2) ON GENE DOSAGE A~D EX- 
PRESSION OF THE C-MYC ONCOGENE IN PHILADELPHIA CHROMOSOME POSITIVE (Ph-) CML 
G. Gastl ,  E. Le i t e r ,  I .  LUtt ichau, U. Rapp, ' Ch. Huber 
Recent studies with ce l l s  from pat ien ts  wi th Ph + CML have shown a novel c-abl 
gene product a r i s ing  from t r a n s c r i p t i o n  of a chimeric gene which includes c-abl  
and bcr-gene sequences. Moreover, add i t iona l  oncogenes may be involved in 
t ransformat ion and evo lu t ion  of Ph CML. To assess the ro le  of c-myc in Ph +CML, 
c-myc gene and i t s  expression was studied in lO CML pat ien ts  dur ing the benign 
and accelerated phases of t h e i r  disease. Since IFN-alpha has been e f f e c t i v e  in 
CML and has been repor ted to diminish the propor t ion of Ph + bone marrow c e l l s ,  
progress towards understanding the a n t i p r o l i f e r a t i v e  a c t i v i t y  of IFN would be 
f a c i l i t a t e d  i f  i t  could be determined, what e f fec t  IFN has on the expression 
of spec i f i c  c e l l u l a r  genes invo lved in the regu la t ion  of c e l l u l a r  p r o l i f e r a t i o n  
and/or the process of neop las t ic  t ransformat ion.  We there fore  inves t iga ted  the 
e f fec t  of IFN-alpha on the c-myc gene and i t s  expression in blood and bone mar- 
row mononuclear c e l l s  from CML pat ients  undergoing IFN-alpha-treatment.  
Southern b lo t  analys is revealed a normal c-myc gene in pa t ien ts  with benign 
phase CML. Occasional ly ,  c-myc amp l i f i ca t i on  was found during disease acceler-  
a t ion.  In one pa t ien t  with accelerated phase CML c-myc amp l i f i ca t i on  disap- 
peared fo l l ow ing  IFN-treatment, whi le the pa t ien t  remained c l i n i c a l l y  s tab le .  
Before IFN-treatment, c-myc expression in bone marrow mononuclear ce l l s  from 
pat ients  wi th benign-phase CML was found to be comparable heal thy con t ro ls ,  
Con t ra r i l y ,  disease acce lera t ion  was accompanied by a s i g n i f i c a n t  amp l i f i ca t i on  
of c-mye expression. We thus conclude tha t  c-myc gene amp l i f i ca t i on  and/or 
overexpression might play a c ruc ia l  ro le  in the evo lu t ion  of CML-alpha from 
stable disease to b l a s t i c  c r i s i s .  

Div. C l i n i c a l  Immunobiology, Un ive rs i t y  Hosp i ta l ,  A-6020 Innsbruck, Laboratory 
fo r  V i ra l  Carcinogenesis, NCI, Freder ick,  USA 
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QUANTIFICATION OF p21 ras EXPRESSION. pp60 v-src EXPRESSION AND 
PHOSPHORYLATION BY FLOW CYTOMETRY AND ELISA 
P.N. Preis,  M.D. 

TYROSINE- 

The expression and funct ion of pp6Ov-src were measured in B31 and MS1, two 
avian sarcoma v i rus (ASV) transformed ra t  ce l l  l i nes ,  and that  of p21 ras in 
the 14C ce l l  l i ne .  In the 14C l i ne  the EJ ras gene was placed under the t ran-  
sc r ip t i ona l  control  of a s tero id  inducib le mouse mammary tumor v i rus promotor 
/enhancer and introduced in to  ra t !  f i b rob las t s .  We used monoclonal ant ibodies 
which react with polypept ides encoded by each of the three human ras genes 
(Y13-259) with pp6Ov-src (EB7/GDII) and phosphotyrosine (IG2). Binding of the 
anti  phospho-tyrosine antibody to P-Tyr residues was e n t i r e l y  i nh ib i t ed  by 
addi t ion of excess phenylphosphate, whereas phosphoserine or phosphothreonine 
did not i n t e r f e re  with binding. ASV transformed ce l l s  were t reated with Her- 
bimycin A, a benzenoid ansamycin a n t i b i o t i c ,  to decrease the expression and 
ty ros ine kinase a c t i v i t y  of pp6OBv-src in B31 ce l l s .  Herbimycin A caused de- 
creases of 42 % in anti-pp6Ov-src and 58 % in ant i -P-Tyr  binding and induced 
a phenotypic revers ion of the ASV transformed ce l l  l ines to an untransformed 
morphology character ized by act in rearrangement, and growth behavior.  Flow 
cytometr ic  eva luat ion of the prote in ty ros ine kinase expression (pp60 v -s rc )  
and a c t i v i t y  (P-Tyr residues) was fast  and easy, and co r re l a ted  well  with 
the ELISA, phosphoamino-acid analysis by two dimensional e lect rophoresis  and 
measures of ce l l  phenotype. EJ ras expression in the 14C l i ne  was induced by 
IxlO -7 M dexamethason over 48 hours, p21 ras measurement in induced and unin- 
duced 14C ce l l s  by FCM corresponded well wi th mRNA analysis and changes in 
morphology. Qua l i t a t i ve  and quan t i t a t i ve  analysis of oncogene expression in 
many human tumors helps to get add i t iona l  in format ion about the nature of 
tumors and might have consequences for  prognostic and therapeut ic  con- 
s idera t ions .  - I I .  Med. Un iv . -K l i n i k  Wien, A-1090 Wien, Garnisongasse 13 
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POLYMORPHISM OF THE HA-RAS ONCOGENE LOCUS IN HUMAN CHRONIC 
LYMPHATIC AND CHRONIC MYELOGENOUS LEUKEMIA 

W.U. KNAUF, A.D. HO, G. HEGER and W. HUNSTEIN 

Chromosomal aberrations with translocations of genes and allelic 
polymorphisms seem to play an important role in the development of 
human leukemia. Especially the members of the ras-oncogene family 
are suggested to be involved in the pathogenesis of human hemo- 
blastosis. We have studied the restriction length polymorphism of 
the Ha-ras oncogene in human chronic lymphatic (CLL) and chronic 
myelogenous leukemia (CML). White blood cell DNA from fifteen 
patients with CLL, sixteen patients with CML and twenty-six heal- 
thy blood donors were investigated. After cleavage with the re- 
stric~on enzyme BamH I, common and a few rare Ha-ras alleles were 
found in the controls by Southern-Blot analysis, indicated by 
restriction fragments different in size. In four of the CLL 
patients Ha-ras alleles were detected that could not be found in 
the control group. In the CML group the restriction fragment 
pattern was totally different. In twelve of the CML patients one 
Ha-ras allele was found that occurred only twice in the controls 
and twice in the CLL patients. An amplification of the Ha-ras 
locus was not observed in any of the blood samples tested. Our 
data indicate an involvement of rare Ha-ras alleles in human 
chronic leukemia and the linkage of a certain allele to CML. 

Med. Poliklinik der Universit~t, Hospitalstr. 3, 6900 Heidelberg 
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CHROMOSOMAL STUDIES IN 24 PATIENTS WITH SECONDARY ACUTE MYELOID 
LEUKEMIAS (AML) AND MYELODYSPLASTIC SYNDROMES (MDS) 

H.J. Weh 1, R. Hoffmann 2, S. Suciu 1, R. Kuse 2 and D.K. Hossfeld I 

Chromosomal banding studies of  bone marrow and/or peripheral blood cells of  24 
patients with acute m yeloid leuke mias or m yelodysplastie syndro m es fol lowing pr ior 
t rea tment  by chemo- and/or radiotherapy for  malignant (n=22) or benign (n=2) disease 
were performed. Chromosomal anomalies were found in 21 patients (88 %). The ab- 
errat ions most often encountered were: -5/5q- (52 %), hypodiploid chromosomal 
patterns or complex aberrations (43 %), anomalies of  # 3 or 17 (29 %) and -7/7q- 
(19 %). 5 out o f  the 21 patients with chromosomal anomalies had an abnormal Karyo- 
type not at  e l l  suggestive of  secondary leukemia (46, X Y ,11q-;47, X Y ,+8;47, X X ,+11; 
47, XY,+8,t(9;11)). The fac t  that  some patients with so-called secondary acute myeldid 
leukemias or myelodysplastic syndromes have normal Karyotypes or chromosomal ab- 
errations not at  a l l  t yp ica l  for  secondary he m atopoiet ic neoplasias l e t  us to  speculate 
tha t  some of  these patients have a de novo, i .e. therapy-unrelated blood disorder. I f  
this view can be corroborated by the wel l  known cl in ical  and hematological  features of 
de novo versus secondary leukemias, then this subset of  patients should be t reated by 
convent ional chem otherapy. 

1 A btefLung 0 n kologie und H ~ m atologie der M edizinischen U niversit~tskl inik 
Martinistr. 52, D-2000 Hamburg 20 

Supported by the Ha mburger Krebsgesellschaft and the 
Deutsche F orschungsge m einschaft 

2Abtellung for  H~matologie, Allgemeines Krankenhaus St. Georg 
LohmOhlenstr. 5, D-2000 Hamburg 1 
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ANOMALIES OF THE SHORT ARM OF CHROMOSOME 9 IN HI~4ATOLOGIC DISORDERS 

Ch. Marosi, A. Eagemeijer 

Clinical, hematological and cytogenetic data of 32 patients with loss of part 
of the short arm of chromosome 9, (9p-), are reviewed. There were 20 ALL, 7 
NHL, 3 AML, 1 ~ and 1 CML-BC. The cytogenetic findings were heterogenous: 
13 del(9)(p21), 5 del(9)(pl2), 4 i(9q), 3 unbalanced translocations involving 
9p12 and 7 involving 9p21. Ten patients showed in addition known specific 
translocations for determined subgroups of ALL, NHL and CML 

In T-NHL, 3 children with 9p-, T-immunoblastic lymphoma originating from 
common thymocyte and presenting with mediastinal mass and pleural effusion may 
constitute a definite subgroup with gocd prognosis. All other patients had a 
poor outcome and no specific association between the karyotypic change, immu- 
nophenotype and clinical outcome could be ascertained. The previously 
suggested specific association of 9p- with T-ALL and "lymphomatous features" 
could not be confirmed. When the hypothesis, that the gene coding for methyl- 
thioadenosinephosphorylase situated in 9p21-pter is lost in these cytogenetic 
anomalies, could be verified, it would be possible to kill selectively the 
affected cells with purine-antimetabolites like metothrexate. 

I.Med.Univ.Klinik Wien, Iazarettgasse 14, A-1090 Wien 
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HUMAN RECOMBINANT GRANUI~CYTE COIUONY STIMULATING FACTOR - 

ACTIVITY IN HUMAN LONG TERM BONE MARROW CULTURES 
E. Platzer, S. Simon, J-R. Kalden 
Human recombinant granulocyte colony-stimulating factor (rhG-CSF) is a 
stimulator of granulopoiesis in vitro and in vivo. G-CSF supports 
survival and colony growth in vitro from granulocytic and monooytic 
hemopoietic progenitor cells (CFU-GM) and promotes the generation of 
CFU-GM from a population of immature progenitors (pre-CFU) in suspen- 
sion culture of normal human bone marrow. We investigated the influ- 
ence of G-CSF on stem or progenitor cells of myelopoiesis in long term 
cultures of normal human bone marrow (LTBMC). In the presence of rhG- 
CSF, excessive proliferation ocoured in LTBMC, necessitating frequent 
depletion of cells from LTBMC. rhG-CSF did not interfere with the 
formation of a typical stromal cell layer within 7 to 10 days of 
culture, nor with the migration of hemopoietio progenitor cells into 
the stromal cell layer. Nonadherent (supernatant) phase and stromal 
cell layer of LTBMC were analyzed for their content of viable cells, 
of CFU-GM and immature pre-CFU progenitor cells. Results indicated, 
that the kinetics of LTBMC cell growth was affected by rhG-CSF, par- 
ticularly in the early phase of LTBMC, and that hemopoiesis in LTBMC 
was shifted towards granulopoiesis. However, the duration of the 
productive time period of LTBMC was not altered by rhG-CSF as compared 
to control LTBMC in the absence of rhG-CSF. These results suggest a 
role for G-CSF preferentially in the commitment and proliferation of 
progenitor cells in the granulopoietic compartment of hemopoiesis. 

Institut f. Klinische Immunologie und Rheumatologie der Universitit, 
Krankenhausstr. 12, D-8520 ERLANGEN, BRD. 
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INFLUENCE OF IRRADIATION ON DIFFERENT CELL POPULATIONS OF HUMAN LONG-TERM BONE 
MARROW CULTURES* 
P. BrUhl l ,  H.-G. Mergenthaler 1,2 and P. DSrmer l 

One of the main features of human or murine long-term bone marrow cultures 
(Itbmc), is the development of a heterogeneous adherent cel l  population, that 
apparently simulates the native hemopoietic microenvironment. The nature of the 
in teract ion of both, hemopoieteic stem cel ls  and the i r  supporting stroma is 
s t i l l  unknown. However, they can be dist inguished by the i r  d i f f e ren t i a l  radio- 
sens i t i v i t y .  
Ltbmc were set up in mic ro t i te r -p la tes  and fed weekly by removal of hal f  the 
non-adherent cel l  population and addit ion of an equal volume of fresh medium. 
After 2-3 weeks when confluent stromal layers had been establ ished, the cul-  
tures were i r rad ia ted with d i f fe ren t  doses. Each week the number of GM-CFC in 
the non-adherent cel l  population was determined. Cultures which have been i r -  
radiated with a dose as low as 0.5 Gy reached a plateau phase which was far  
below the control group. I f  Itbmc were set up with i r rad ia ted bone marrow cel l  
suspensions, the same survival pattern was obtained. However, a f ter  i r rad ia t i on  
with 4.0 Gy a confluent stromal cel l  layer could be established in only 21% 
of the cul ture wel ls.  Preformed stromal cel l  layers i r rad ia ted with doses up 
to 20.0 Gy were s t i l l  able to support in v i t ro  hemopoiesis of "recharged" a l lo -  
geneic bone marrow ce l l s .  No a l te ra t ion  of the hemopoietic induct ive micro- 
environment was observed. Further studies are concerned with the rad iosens i t i v -  
i t y  of hemopoietic stem ce l ls  separated from contaminating stromal ce l ls  by 
means of monoclonal anti-HLA class I I  antibodies and nylon-wool adherence. 
*Supp. by DFG, Bonn, Me 656/3-2 
l GSF-Inst. f .  Exp. Hffmatologie, 8 MUnchen 2, Landwehrstr. 61 
2 I f .  Med. K l in ik ,  Univ.-Klinikum GroBhadern, 8 MUnchen 
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I/~4UNOLOGICAL PHENOTYPING IN SITU OF MYELOID COLONIES IN AGAR CULTURES. 
H.Schmetzer~ R.H.Gerhartz 

A technique to in~nunologically stain hematopoietic colonies in agar cultures 
would make possible the analysis of clonal aggregates in situ without 
destroying their architecture and avoid the necessity of picking or washing 
the cells frcm semisolid media. We developed such a method which gives 
satisfying morphological and immunological results within reasonable time. 
Fixation of agar plugs in 0.05% glutaraldehyde and their subsequent drying on 
polysiloxane coated slides turned out to be essential to avoid unspecific 
staining of the agar. Following this the cultures were incubated for 1.5 
hours with the primary antibodies and finally developed in an indirect 
enzyme-inmunoassay using an alkaline phosphatase-conjugated secondary anti- 
body. A ccmparison of the reactivity of myeloid colonies stained in agar or 
in methylcellulose (mc) showed that some reactivity was lost in agar - 
especially at the relatively thick edges of the agar plugs. Therefore, agar 
cultures were set up directly on the slides with the result of thinner agar 
layers without any loss in plating efficiency. In this system 70-90% of 
clones were positive for VIM-D5, and much less reactivity was found with 
antibodies to earlier differentiation antigens (My i0, J 5) with correspond- 
ing proportions of positive cells obtained from mc cultures. Thus, the 
advantages of staining cc~iolete agar cultures were not cc~prcmized by a 
decreased reactivity of the assay. 
Med. Departm. III, Klinikum GroBhadern, Munich University, Marchininistr. 15, 
8000 Munich 70 . 
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INHIBITION 
E.W.Busch, 

OF IN VITRO HEMATOPOIESIS BY HEPATITIS A VIRUS 
S.deVos, B.Flehmig, F.Herrmann, C.Sandler, A .Va l lb racht  

Inocu la t ion  of human bone marrow wi th h e p a t i t i s  A v i rus  (HAV) resu l ted  in 
a dose- and durat ion of incubat ion-dependent suppression of hematopoiet ic 
p rogen i to r  (CFU-GM, BFU-E, CFU-Mix) growth in v i t r o .  Monocytic progeni tors  
appeared to  be leas t  a f fec ted.  While HAV i n a c t i v a t i o n  by heat or 6-prop io-  
lactone and n e u t r a l i s e t i o n  by s p e c i f i c  ant ibodies completely abrogated he- 
matopoie t ic  i n h i b i t i o n ,  dep le t ion  of adherent bone marrow ce l l s  as we l l  as 
enrichment of  My 10 ÷ progeni tors  did not a l t e r  the pat tern of  suppression, 
which also seemed to be independent of the presence of HulFN- , -  , -  , and 
TNF. These f ind ings  support the concept t ha t  d i r ec t  i n f e c t i o n  of progen i tor  
c e l l s  by HAV may be responsib le  fo r  hematologic changes commonly seen during 
ear ly  phases of  i n fec t i ous  h e p a t i t i s  and poss ib ly  f o r  some cases of bone 
marrow f a i l u r e .  

Medizinische U n i v e r s i t ~ t s k l i n i k  Abt. I I  
O t f r i ed -M~ l l e r -S t r .  10 
0-74 TObingen 
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BENZENE INHALATION AND THE ERYTHROPOIETIC CELL SYSTEM IN MICE 

H.J. Seidel, G. Beyvers, E. Barthel 

239 

BDF 1 mice have been exposed to 300 and 900 ppm of benzene 6 hours daily, 

5 days/week, up to 16 weeks. The erythroid cell system was studied using in 

vitro cultures for BFU-E and CFU-E, the early and the late erythroid stem 

ce~, bone marrow differentials and peripheral blood counts. In addition, 

Fe was used to measure the kinetics of the system and the regenerative 

capacity was tested after bleeding. It turned out that the CFU-E were the 

most sensitive cells, reduced after 2 weeks with 300 ppm. Morphologic 

changes in the ~ythroblasts E I - E 5 were not seen at this benzene concen- 

tration. The Fe study indica[ed an enhanced turnover of the erythroblastic 

cells in the benzene-exposed, slightly anemic mice. 

Institut ffir Arbeits- und Sozialmedizin der Universit~t Ulm, 

Oberer Eselsberg M24, D - 7900 Ulm (Donau) 

66 

REGULATION OF HEMOPOIETIC CELL REGENERATION AND MIGRATION AFTER 
THIAMPHENICOL TREATMENT ANALYSED BY MATHEMATICAL MODELING 
B.Bungart*,M.Loeffler*,H.G0ris+,S.Schmitz*,W.N~)h0f ÷ 
We intended to validate a recently postulated theory of intramedullar hemopoietic 
regulation (i) whose basic postulates are:(a) self renewal and cyclic activity of 
stem cells are independently controlled;(b) these contols come from intermediate 
granuloid (G) and erythroid (E) cell stages;(c) G and E have different impacts on 
stem cell self renewal (G more than E) and cyclic activity (E more than G);(d) 
all E and G cells in the marrow and the spleen participate in a systemic control. 
Thiamphenicol (TAP) selectively influences these G and E cell stages and 
therefore allows to study feedback regulation. Furthermore TAP affects the marrow 
to spleen ratio of progenitor cells hence giving insight into systemic control of 
the total(marrow + spleen) hemopoiesis. Computer simulations of our data 
(previous paper) show: I) TAP suppresses cell divisions in CFU-E, erythroblasts 
and myeloblasts; 2) the decline of CFU-S and the simultaneous increase of BFU-E 
and CFU-GM during TAP treatment agree well with postulates (a)-(c) indicating a 
feedback mediated recruitment of stem cells to differentiation; 8) Only massive 
cell migration from the marrow to the spleen can explain the overshooting splenic 
CFU-S, BFU-E, CFU-E and CFU-GM counts; 4) Irrespective of the changed 
contributions of marrow and spleen hemopoiesis (with their differing 
microenvironments) the overall hemopoietic cell production appears well 
controlled just compensating the mild anemia and neutropenia. This finding 
supports the concept of systemic control superimposed on the local 
microenvironmental control. A regulation of cell migration seems to exist which 
links systemic demands with microenvironmental properties. (Supported by the 
DFG Lo 342/1-I, FRG); (I) Wichmann, Loeffler (Eds): Mathematical modeling of 
cell proliferation, CRC-Fress 1985 ; ":Mad Klinik I,Jos-Stelzmann-Str 9, D 5 
Koeln 41, FRG; +:Lab Physiol Chain, Bloemsingel i0, 9712 KZ Groningen,Netherlands 
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EFFECT OF LIPOPROTEINS AND INSULIN ON HUMAN ERYTHROID PROGENITOR CELLS 

G. Konwalinka, D. GeiBler, Ch. Breier, Ch. Wiedermann, J. Patsch, H. Braun- 
steiner 
A serum-free agar system has been developed for  the clonal growth of ear ly and 
la te  ery thropoie t ic  prgoenitor ce l ls  (BFU-e and CFU-e). I t  consists of Mc 
CoT's medium, deionized and del ip idated bovine serum albumin, t rans fer r in ,  
l i popro te in f rac t ion  I (LpFrI) (d< 1.21 g/ml) or low density l ipoprote ins  
(LDL) (d<1.020-1.063) ,  and an adequate dose of step I I I  ery thropoiet in  
(Epo). In search for  the growth supporting l ipopro te in  species in the LpFrI 
the main density l ipopro te in  f ract ions from human plasma, namely very low 
density l ipopro te ins  (VLDL) (d<1.006 g/ml), LDL, high density l ipoproteins2 
(HDL2) (d<1.063-1.125), HDL 3 (d 1.125-1.21 g/ml) were prepared by u l t r a -  
centr i fugat ion and analyzed for  t he i r  capacity was found to be concentrated 
mainly in thsoe f ract ions enriched for  LDL, HDL 2 and HDL 3 in the presence 
of crude Epo. 
However, on l y  a weak erythroid colony formation was found in the presence 
of LpFrI or LDL, i f  recombinant Epo has been used instead of step I I I  Epo. 
An addi t iona l  factor  was required in the presence of recombinant Epo which 
was found to be insu l in .  The concentrations ef insu l in  required for  optimal 
growth were much higher than can be considered pyhs io log ica l ly  re levant.  
In conclusion, our resul ts  show that  the only method p rac t i ca l  for  i den t i -  
fy ing factors essent ial  for  ce l l  growth, is the use of a ce l l  culture system 
in which a l l  components of the medium are wel l  defined. 

Department of In ternal  Medicine, Universi ty of Innsbruck, A-602D Innsbruek. 
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CHARACTERIZATION OF CLONOGENIC LEUKEMIC CELLS IN PATIENTS WITH MYELODYSPLASIA 

C. Aul, A. Heyll 

Recently established culture techniques have allowed the clonal growth of blast 
cel l  progenitors (CFU-L) in patients with AML. I t  has been suggested that the 
in v i t ro  character is t ics  of CFU-L re f lec t  the b io logica l  behavior of indiv idual  
AML clones. In contrast to de novo AML, patients with myelodysplasia (MDS) are 
usually characterized by a slowly progressing course. In th is  study we examined 
whether the indolent course of MDS is related to speci f ic  abnormalities of CFU- 
L growth. 
Using the colony assay be Minden et al. 27 untreated patients (RA n=5, RAEB 5, 
RAEB/T 12, DMML 5) were invest igated at the time of diagnosis. In 17 cases 
blast ce l l  colonies containing up to lOOimmature ce l ls  could be grown from T- 
depleted blood ce l ls .  Plat ing e f f ic iency varied between 15 and 628/I05 E- MNC 
and was not found to correlate with the peripheral blast cel l  concentration. 
Following short time exposure of ce l ls  to Ara-C (l pM), a substantial reduction 
of colony formation (43 + 16 %) was observed in al l  pat ients. In contrast to 
previous studies in pa~ents with AML, s~If-renewal of CFU-L was uniformly 
found to be low, ranging from 0 to 99/I0 m ce l l s .  No s ign i f i cant  differences 
could be demonstrated between the FAB groups. 
From these data we conclude that the p ro l i f e ra t i ve  state of CFU-L is not d i f -  
ferent in patients with MDS and AML. Clonogenic ce l ls  in MDS are characterized 
by low capacity for self-renewal which may l i m i t  the expansion of the malignant 
cel l  clone and explain the slow evolut ion to overt AML. 

Medizinische K l in ik  A der Universi t~t  DUsseldorf, MoorenstraBe 5, 
D-4000 DUsseldorf 
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DIFFERENT RESPONSE TO RECOMBINANT INTERFERON ALFA-2 IN THREE HISTOLOGIC SUB- 

TYPES OF HAIRY CELL LEUKAEMIA 

W.Hi l I * ,  R. Schlag**, E. Thiel * * , * * * ,  R. Burkhardt*,  + 

241 

28 pat ients with ha i ry  ce l l  leukaemia got rec. In ter feron a l fa -2  b during a 
prospect ive study s tar ted in October 1984. The c r i t e r i a  used for  inc lus ion and 
exclusion in the study, i t s  implementation and the response were those given 
in the protocol of H.M. Golomb 1986. 26 pat ients were evaluable.  The i n i t i a l  
dose was 2xlO 6 IU/m 2 subcutaneously three times weekly in 15 pat ients and 
Ix i06 IU every day fo r  one month fo l lowed by Ix i06 IU three times weekly in 11 
pat ien ts .  The degree of i n f i l t r a t i o n  was evaluated according to the ha i ry  ce l l  
index (HCI) every 3 to 6 months. Three h i s to log i c  subtypes could be d i f f e ren -  
t i a t e d :  ovoid (n = 17), convoluted (n = 3),  and indented (n = 6). 22/26 pa- 
t i en t s  (85%) had a response: 4 complete (CR), 8 pa r t i a l  (PR) and 10 minor (MR). 
Al l  17 pat ients with the ovoid subtype (100%) had a response: 4 CR, 5 PR, 7 MR; 
6 of these with low and 11 with higher dose. Only 5/9 pat ients (56%) wi th the 
convoluted and indented subtypes had a response: 2 PR, and 3 MR. 10/11 pa t ien~  
responded wi th low (91%) and 12/15 with higher dose (80%). The spleen decreased 
ob jec t i ve l y  in 14/19 pat ients  with splenomegaly. Pat ients with low i n f i l t r a -  
t ion  (HCl 0.50) had a higher rate of  response (100%) than those wi th higher 
i n f i l t r a t i o n  (HCI 0.50) (79%). 

* Arb.Gruppe f.H~matomorphologie der Ges. f .Strahlen-  und Umweltforschung mbH, 
Ziemssenstr. la ,  D-8000 MUnchen 2 

**  Med.Kl in ik  Innenstadt d. Un ivers i t~ t  MUnchen 
***  Abt . f . lmmunologie,  Inst . f .H~matologie der Ges. f .Strahlen-  u. Umweltfor- 

schung 
+ Abt. f .Knochenmarksdiagnost ik,Med.Kl in ik Innenstadt d.Univ. MUnchen 

?0 

INVESTIGATIONS ON THE MECHANISM OF ACTION OF INTERFERON - ~ 2  (IFN'~2) ON HAIRY 
CELLS (HC) 

J.D. Schwarzmeier, M. Schwabe, F. Pr ischl ,  L. Wagner, M. Micksche 

IFN,~ has become a major therapeut ic  agent in HCL. I t s  mechanism of act ion has 
not been defined however. 
Inves t iga t ing  HC from more than 20 pat ients we determined the inf luence of 
IFN~ 2 on the incorporat ion of rad io labeled nucleic acid precursors, on the 
number and a c t i v i t y  of NK ce l l s  before and during treatment and on the immuno- 
phenotype of HC during long term in v i t r o  incubat ions. The resu l ts  demonstrate 
that  IFN~ 2 leads to an enhanced incorporat ion of 3H-uridine in to  HC in v i t r o ,  
thus ind ica t ing  a possible ro le  fo r  the induct ion of RNA synthesis in v ivo.  
NK ce l l s  seem to play no major ro le  in the regression of HC, since we did not 
f ind consistent  co r re la t i on  between the ac t i va t i on  of these ce l l s  and the re- 
sponse to therapy. F i na l l y ,  IFN~( 2 does not a l t e r  ant igenic determinents on 
HC in v i t r o ,  which makes a d i rec t  maturat ing or d i f f e r e n t i a t i n g  e f fec t  of the 
compound on HC in v ivo ra ther  un l i ke l y .  

I s t  Medical C l in ic  and I n s t i t u t  of Tumor Biology-Cancer Research, Un ivers i ty  
of Vienna, Lazarettgasse 14, I090 Vienna, Aust r ia  
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In Vitro Induction of Tumor Necrosis Factors in Hairy Cell Leukemia: Enhanced 
Release before Therapy and Normalization during Effective Therapy with 
Interferon Alpha or after Splenectomy. 
W.G. Digel~ M. Pfistner~ M. Sch6niger t M. Stefani% F. Porzsolt~ and H. Heimpel 

Hairy cell leukemia is a malignancy of a late stage of B-cell differentiation 
and usually presents with pancytopenia. In order to identify a factor which 
might be responsible for the pancytopenia, especially granulocytopenia and 
bone marrow fibrosis we analysed as a potential factor the cytotoxin 
production in peripheral blood mononuclear cells (PBMNC) of HCL patients. 
PBMND from patients with hairy cell leukemia (HCL) were isolated and induced 
by mitogen (PHA), phorbolester (TPA) and staphylococced enterotoxin B (SEB) to 
secrete the two distinct cytotoxic polypeptids TNF- J,-and TNF-8. The 
production of TNF-B was ten fold enhanced in PBMNC of HDL-patients before any 
therapy as compared to normal controls. The induction of cytotoxins with the 
combination PHA/TPA was also enhanced. Cytotoxin production in PBMND during a 
successful therapy with rIFN-alpha2C was reduced to a normal level. 
Surprisingly, the enhanced levels of cytoto×ins were also reduced after 
successful splenectomy. 
It is possible that an enhanced TNF production in vivo might be important for 
the granulocytopenia and the typical bone marrow alterations and that an 
effective therapy reduce the enhanced TNF-production in this malignancy. 

Department of Internal Medicine III, University of Ulm, Steinh6velstr. 9, 
D-7900 Ulm, FRG 
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HTLV-II IS NOT IMPLICATED IN THE PATHOGENESIS OF THE B-CELL TYPE OF HAIRY 
CELL LEUKEMIA 

T. Lion, N. Razvi, B. Brownstein and J. Schwarzmeier 

Two d i f f e r e n t  i so la tes  of HTLV-II from va r ian t  T-cel l  forms of hai ry  ce l l  
leukemia have been reported. These f ind ings represent the only instances of 
the v i rus being detected in a human malignancy. 
We have performed molecular genetic studies in 16 pat ients with ha i ry  ce l l  
leukemia and were not able to detect HTLV-II sequences in the ha i ry  c e l l -  
genome at our l im i t s  of s e n s i t i v i t y  (as low as 2,6 pg v i r a l  DNA of 8 kb length 
/ lO pg of human DNA, equiva lent  to l v i r a l  genome per 5 c e l l s ) .  

Since our resu l ts  are consistent  with the sero logica l  f ind ings in th is  disease 
published recent ly  by others the data suggest that  HTLV-II is probably not in -  
volved in the pathogenesis of the B-cel l  type of ha i ry  ce l l  leukemia. 

I s t  Medical C l i n i c ,  Un ivers i ty  of Vienna, Aust r ia  and Dept. of Hematology, 
Un ivers i ty  of Chicago, Chicago, I l l i n o i s  
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GAMMA-INTERFERON IN THE TREATMENT OF LOW-GRADE LYMPHOMAS: A CRITICAL REVIEW OF 
A PHASE-I/II-STUDY 
Bergmann, L. ,  P.S. Mitrou, S. Timm, U. Essers, H. Theml, T. K l ipps te in ,  
F. Griesinger 

In a phase I / l l - s t u d y  the e f f i cacy  and t o x i c i t y  of recombinant gamma-interferon 
(U-IFN) was invest igated in 25 pat ien ts ,  14 with chronic lymphocytic leukemia 
(CLL), 8 with immunocytic lymphoma (ICL) and 3 with mu l t ip le  myeloma (MM). 21 
of the pat ients  were prev iously  t reated with one or more combinations of cyto- 
tox ic  agents. 
I n i t i a l  doses of ~--IFN between I0 and 150 Ng/m 2 were administered da i l y  (Mo. 
to Fr . )  subcutaneously or i . v . .  In non-responders, the ~-IFN dosage was es- 
calated or combined with alpha 2-1FN. The combination of both IFN was used 
because of the synerg is t ic  e f fects  in i n h i b i t i n g  tumor growth in v i t r o .  
20 out of 25 pat ients are evaluable fo r  response. In two pat ients  a pa r t i a l  re- 
mission and in 3 pat ients a minor response could be achieved. 9 pat ients had 
a stable disease and 6 showed a progression of the disease. However, a minimal 
i n i t i a l  response of leucocyte counts or enlarged lymph nodes was observed in 
almost a l l  pat ients with stable or progressive disease, too. One out of 3 pa- 
t i en ts  rece iv ing the combination of alpha- and ~ IFN had a response. 
In conclusion, the resu l ts  demonstrate only a poor response rate in low-grade 
NHL. Further studies using d i f f e ren t  dosages and schedules or combination with 
other b io log ica l  response modi f iers are required. 

Div is ion of Haematology/Oncology, Department of In terna l  Medicine, J.W. Goethe 
Un ivers i ty ,  Theodor-Stern-Kai 7, 6000 Frankfurt /M. 70 
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B-CLL IN EARLY PHASE RESPONDS TO RECOMBINANT ALPHA-2b INTERFERON THERAPY AS 
DETERMINED IN A PILOT STUDY 

E. Th ie l ,  R. Schlag, W. Hi11, G. Kettner,  D. F1ieger and H.W.L. Z ieg le r  

Recombinant alpha in te r fe ron  (rlFNa) has been reported in several studies to 
be act ive in low grade lymphomas, but some reports of small numbers of  pa t i -  
ents with CLL suggested tha t  CLL is poor ly responsive to rlFNa. These pa t ien ts ,  
however, had ra ther  advanced disease and were ex tens ive ly  pre t reated.  We, the- 
re fo re ,  asked whether IFN treatment would be more e f f i c i e n t  in the ear ly  phase 
of the disease. Since l i f e  expectancy has been demonstrated to be shortened in 
CLL, we decided to t r ea t  7 pat ients (5 M, 2 F) less than 60 years old in ear ly  
c l i n i c a l  stages (6 sta~e O, 1 stage I) a f t e r  informed consent with Intron A 
(Essex Pharma) (5 x 10 I . U . s . c .  three times a week). Due to minimal side e f -  
fects se l f - t rea tment  in ou tpa t ien t  form was possible in every case. In a l |  ca- 
ses f low cytometry demonstrated an ob jec t i ve  response evidenced by the de- 
crease of c i r cu l a t i ng  lymphoma ce l l s  very ear ly  ( I -3  weeks) a f t e r  s ta r t i ng  
t reatment .  Complete remission, however, was reached only in the one pa t ien t  
with lowest WBC (15.000-20.000) before t reatment,  whereas the other  cases ex- 
h ib i ted  p a r t i a l  remissions with normal izat ion o r~50  % reduct ion of the WBC, 
but s t i l l  having monoclonal lymphoma ce i l s  in c i r c u l a t i o n .  The extent  of re- 
sponse was shown to depend on the WBC and the onset of disease at s ta r t  of  the- 
rapy. These resul ts  under l ine tha t  rlFNa may be e f f ec t i ve  in ear ly  phase of 
disease with low tumor burden in spi te of t reatment f a i l u res  in progressed 
disease. 

Medizinische K l i n i k  Innenstadt der Un ivers i t~ t  und I n s t i t u t  fDr H~mato]ogie, 
GSF, Ziemssenstrasse I ,  8000 M~nchen 2, F.R.G. 
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MOLECULAR GENETIC ANALYSIS OF HIGH GRADE NON HODGKIN'S LYM- 
PHOMA AND HODGKIN'S LYMPHOMA 

M. Kneba., I. Bolz, M. Bergholz, G.A. Nagel, M. Kr6nke and G. Krieger 

We have analyzed 22 large cell high grade Non Hodgkin's lymphomas (NHL) 
and 8 Hodgkin's lymphomas (HL) by using the Southern blot technique with 
immunoglobulin gene (Ig) and T-cell antigen receptor (TCR) cDNA probes. 
The results were compared with the histologic and immunphenotypic analysis. 
In 18/22 cases of NHL the DNA analysis confirmed the immunohistological 
diagnosis as demonstrated by distinct clonally rearranged Ig- or TCR-genes. 
In 1 case of Ki-I-NHL of presumed B-cell type a clear TCR-gene rearrange- 
ment in the absence of any Ig-gene rearrangement was observed as clear 
evidence of the T-cell origin of this tumor. One case of AILD showed an 
Ig-gene rearrangement suggesting the evolution into a B-cell NHL. In two 
cases which were histologically diagnosed as of probably B-cell type no Ig- 
or TCR-gene rearrangements could be shown. In the 7 cases of HL no clear 
monoclonal Ig- or TCR-gene rearrangements could be found. 
The results and clinical follow up data will be presented and the clinical 
significance of the molecular genetic analysis will be discussed. 

Abteilung H~matologie und Onkologie, Zentrum Innere Medizin, Universit~t 
G6ttingen, Robert-Koch-Strafe 40, D-3400 G6ttingen 
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MUTATIONS OF c-myc AND c-mos GENES LEAD TO ABERRANT TRANSCRIPTION OF c-myc AND 
TO ACTIVATION OF c-mos IN FRESH TUMOR CELLS OF A PATIENT WITH IMMUNOCYTOMA. 

F.Csaik l :  L.MUllauer, M.Schwabe: U.Csaikl and J.Schwarzmeier 

The involvement of oncogenes res id ing  on chromosome 8 has been s t rong ly  imp l i -  
cated in the pathogenesis of human B-cel l  neoplasms. We repor t  on the genomic 
a l t e ra t i ons  of the c-myc and c-mos genes in a newly diagnosed case of immuno- 
cytoma. Using a set of f i ve  r e s t r i c t i o n  enzymes we found var ious mutations of 
the two oncogenes. In the case of c-myc one of the enzymes revealed a germ- 
l i ne  conf igura t ion  only,  whereas the other four gave aberrant pat terns.  Cell 
f rac t ions  enriched fo r  T- or B-ce l ls  showed d i f f e r e n t  pat terns with two of the 
enzymes but,  i den t i ca l  mutations with the other two. The analys is of c-mos was 
performed with four r e s t r i c t i o n  endonucleases, one of them revealed a genomic 
a l t e r a t i o n  in B-ce l ls  only. 
Northern b lo t  analys is fo r  c-myc revealed in both T- and B-ce l l s :  instead of a 
normal 2,7 kb, a 3,1 kb t r ansc r i p t .  An add i t iona l  4,4 kb t r a n s c r i p t  was found 
in the B-cel l  clone. In the case of c-mos a 5,0 kb t r ansc r i p t  could be demon- 
s t ra ted only in B -ce l l s .  This is  the f i r s t  time that  a c-mos t r a n s c r i p t  was 
found in a hematological malignancy. As mutations of c-myc could be detected 
in B- as well as in T -ce l l s  the involvement of stem ce l l s  in the malignant t ran~ 
formation of th i s  case of B-cel l  lymphoma has to be discussed. 

I n s t i t u t e  of Tumor Biology-Cancer Research, and Is t  Medical C l i n i c ,  
U n i v e r s i t i y  of Vienna~ Austr ia 
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E ~  OF A N~I~L ~L~IVATI~N ANIT~ ~ BY ~ £ ~  ~ 7Y7 ON 
LI~Pa]~AS 

R. Stander~ R. Greil, J. Thaler, T.F. Schulz and H. Huber 

We have recently discovered a novel activation antigen defined by monoclonsi antibody 7F7 (T.F, 
Schulz et al., submitted). This single chain membrane glycoprotein of 85 kd is found on peripheral 
and gern~ centre B-cells, on follicular dendritic as well as on some vascular endotheliun. 
Although not found on resting T-cells it is strongly expressed on CD4~ as well as CDS+ T~ells 
activated by either ~JA, YEM or anti-Cb3 antibodies and its expression on ~-cells in markedly 
enhanced by sti~dation with P~M or antibodies to the C3d/EBV-receptor, (IR2 (CD21). ]his molecule 
is expressed as early as four hours after FHA stimulation. In this study we determined the ex- 
pression of this antJvation nmrker on more than 90 Non-Hedgkin lymphc~ms (~qL) in order to assess 
its usefulness as a nmrker for proliferation of malignant lymphoid cells. NHL of early I~cell 
stage (AIL, lymphoblastic lymphcma) were consistently negative for antibody 7F7 in spite of their 
usually high proliferative antJvity. On the other hand germinal cantre~Jerived ~L (centrocytic- 
centroblastic/cantrocytic-, and centrob]astic ~[HL) showed a very srong expression of this antigen. 
In other NHL of intermediate B~zell stage (CLL, immunocytom~) 7F7 antigen was absent or only 
weakly expressed. Among late B cell NHL the highly ~mlignant immmoblastic lymphoma stained posi- 
tive for this n~rker whereas hairy cell leuka~nJas and multiple myelares which both contain only 
a small populatien of rapidly growing cells, were stained only in a minority of cases. We conclude 
that expression of 7F7 antigen does not always indicate proliferative activity. Based on the 
in vitro findings we would therefore postulate that expression of the 7F7 molecule indicates 
a state of activation which is not necessearily accompanied by cell division. 

Med.Universitgtsklinik, Abt. Fdr In~mtologie und Inst. Ffir Hygiene, 
A-6010 Innsbruck, Austria 
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LOCALIZED EXTRANODAL NON HODGKIN LYMPHOMAS - EXPERIENCE OF THE 
3rd MEDICAL DEPARTMENT OF THE HANUSCH-HOSPITAL VIENNA 

R. Hein z, A. Fortel ny,  G. Baum.qartner, M. M6stl, H. Hanak and A. Stacher 

More than 1100 NHL have been t reated at our department  dur ing  the last 10 
years.  If CLL and IZ are excluded a,3 pat ients (6-~), 18 male, 25 female, 
median age 62 years ( range 26 - 80 years)  presented with stage IE (n=38) 
or localized involvement of Waldeyer's region (n=5) most often. Immunoblastic 
lymphoma (n=13, 18~ of all IB cases), fol lowed by CB (n=12, 14~ of all CB) 
presented with pr imary  ext ranodal  disease. In low grade NHL with the 
except ion of IC ini t ia l  ext ranodal  involvement was comparabel ra re  (5-~ in 
C B / C C ) .  The most f requent  Iocalisation were the gastro intest ina l  t rac t ,  
expecial l  the stomach (n=10). 7 of 12 CB had stomach involvement.  10 pat ients 
had localized skin disease (CB/CC:4 ,  CB:2,  IB:2,  L B : I ,  C C : I ) .  9 of our 
pat ients presented with isolated brain tumors (6 of 13 IB) .  Rare Iocalisatlons 
were testes, lung and breast .  Pathologic staging was done in 10 pat ients,  all 
of them presented this gastro intest ina l  disease. B-symptoms were present  in 
60-~. Treatment was evaluable in 41 pat ients.  Complete remission rate was 75~. 
Treatment fa i lures were seen most often in brain tumors, t reated with 
i r rad iat ion + CHOP. Durable remissions were seen in 31 pat ients.  The 
inf luence of - t reatment  on long term prognosis wil l be discussed with special 
regard  to the question of pr imary  i r rad iat ion or chemotherapy. 

I I I .Med.  Abte i lung und Ludwig Bo l tzmann- lns t i tu t  f~ r  Leuk~mieforschung und 
H~matologie, Heinr ich Coll in StraBe 30, A-11~0 Wien 
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TREATMENT AND PROGNOSIS OF PRIMARILY EXTRANODAL STAGE I AND II HIGH- 
MALIGNANT NON-HODGKIN'S LYMPHOMAS 

R. Kuse, A. Calavrezos and H.J. Stellbrink 

87 out of 159 unselected high-malignant NHL of the years 1976-1986 had prima- 
rily an extranodal manifestation. Stomach (n=30), mouth/pharynx/nose-region 
(n=18), and skin/muscle/soft tissue/bone (n=14) were most frequently involved. 
The median age was 60 (18-84) years. Immunoblastic (n=24), centroblastic 
(n=37), and unclassifiable (n=26) lymphomas showed no survival difference and 
were evaluated together. The lO years survival probability was 72% for stage 
IEA (n=44), 61% for IIEA (n=28), and 39% for IIEB (n=12). There was no surviv- 
al difference compared to cases with nodal involvement only. Originally, 
stages I and II were treated by radiotherapy (RT). Numerous relapses led to 
start treatment with polychemotherapy (PChT) followed by RT. The relapse-free 
survival of only 29% in stage IA after RT (n=12) increased to 85% after PChT 
(n=ll) or sequential combination of PChT and RT (n=43). In stages IIA the 
combined treatment (n=26) yielded 72% and was superior to RT (n=8; 47%) or 
PChT (n=4; 50%) as well. Ten patients with stages IEA, IIEA, and IIEB 
relapsed in the same body half, another 10 transdiaphramatically or general- 
ized. 82% of the extranodal lymphomas were initially treated with PChT, 75% 
of them with CHOP. 
By the sequential combination of PChT and RT the uncertainty of incomplete 
staging, which often has to be accepted in the elderly, and the risk of under- 
treatment become less important. The remission maintaining effect of combined 
modality treatment in contrast to RT alone may also explain the good long-term 
results in these patients with high median age. 

Hgmatologische Abteilung des AK St. Georg, Lohmfihlenstr. 5, 2000 Hamburg 1 
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COMBINATION CHEMOTHERAPY (CABOPP/VIM) FOR CLINICAL STAGE I AND II OF HIGH- 
GRADE MALIGNANT NON--HODGKIN'S LYMPHOMAS 
MR Nowrousian, CR Meier, C Anders, B Schoetensack, R Osieka, CG Schmidt. 
Management of early stages of aggressive Non-Hodgkin's Lymphomas (NHL) is still 
controversial. Initial therapy varies considerably and may include radiotherapy 
or chemotherapy alone or combined modality programs. This report deals with 
the results of a chemotherapy program which we used for the initial treatment 
of clinically localized NHL of unfavourable histology (Kiel classification). 
Therapy was started with a combination of Cyclophosphamide (500 mg/m 2, day i), 
Adriamycin (50 mg/m 2, day i), Bleomycin (i mg q 8 h x 15), Vincristin 
(I mg/m2/day, days 1,8), Prednison (50 mg/m2/day, days i-i0) and Procarbacine 
(i00 mg/m=/day, days i-i0) (CABOPP). Treatment was repeated every 3 weeks. In 
patients (pts) with complete remission (CR) after a maximum of 4 cycles of 
CABOPP, this regimen was continued for a total of 6 cycles. In pts with pro- 
gressive disease or with only a partial remission after 4 cycles of CABOPP, 
chemotherapy was changed to a combination of VP-16 (90 mg/m2/day, days 1,3,5), 
Ifosfamide (1200 mg/m2/day + Mesna, days 1-5) and Methotrexate (30 mg/m2/day, 
days 1,5) (VIM). 15 pts (6 with stage I and 9 with stage II of the disease) 
entered the study. All 15 pts achieved CR, 12 pts (80%) with CABOPP alone and 
3 pts (20%) after additional chemotherapy with VIM combination. In 6 pts with 
bulky disease, additional radiotherapy was given to the involved area following 
chemotherapy. With a median follow up of 19 months (range 4-36), all 15 pts 
are still alive without any evidence of the disease. On the basis of these re- 
sults, CABOPP/VIM program appears to be an effective therapeutic tool for the 
treatment of early stages of aggressive NHL. With regard to the less favour- 
able results of radiotherapy alone in patients with clinical stage II disease, 
initial chemotherapy with CABOPP/VIM seems to be a valuable alternative. 
Innere Universit~tsklinik und Poliklinik (Tumorforschung), 4300 Essen. 
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TREATKEMT OF ADVANCED BURKITT-TYPE LYMPHOMA WITH VAC CHEMOTHERAPY, TOTAL 
BODY IRRADIATION AND AUTOLOGOUS BONE MARROW TRANSPLANTATION (ABMT) 

G. Gaedioke, E. Kohne, E. KGenzlen, C. Neuhaus, W. Ebell, M. Wannenmacher 
and E. Kleihauer 
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Six patients with advanced Burkitt-type lymphoma were treated for induction 
of remission with vincristine (VCR), adriamycln (ADR) and oyclophosphamlde. 
Autolssous bone marrow was harvested durin 5 clinical and hematological 
remission and purged with a pan-E monoelonal antibody (Y29/55). Leukemia- 
lymphoma ablative therapy consisted of 4 x 1400 m~/m ~ eyclophosphamide, VCR 
and ADR, followed by a 6-10 gy TBI. The cryopreserved marrow containing 
1-6 x 106 CFU-C/kg body weight was retransplanted for rescuing. 

Two patients with stage III disease were transplanted in first remission, a 
third patient presenting with stage IV had achieved only partial remission. 
Three other patients who had suffered multiple relapses occurring after 
treatment according to the BFM B-NHL protocols were treated with ABMT as 
well. One of these patients died from severe veno-occluslve disease 2 
weeks after autografting; a second patient, transplanted while still having 
abdominal masses, is in CCR 7 weeks after cessation of therapy. All other 
patients are in CCR for 27 to 53 months. 

ABMT offers a very effective therapeutic approach for the treatment of 
patients with advanced Burkitt-type lymphoma. 

Universitats-Kinderkllnik, Abteilung If, Prittwitzstr. 43, 7900 Ulm 
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CYTOXAN (CTX) + TOTAL BODY IRRADIATION (TBI) WITH AUTOLOGOUS BONE MARROW TRANS- 

PLANTATION (ABMT) IN ADULT LYMPHOBLASTIC LYMPHOMA (LblL) IN FIRST COMPLETE 

REMISSION (CR). A REPORT OF THE NON-HD-LYMPHOMA COOPERATIVE STUDY GROUP, ITALY. 

P.Coser (Bolzano)~, G.Santini (Genova), V.Rizzoli (Parma), T.Chisesi (Vicenza), 

R.Sertoli (Genova), A.Porcellini (Pesaro), A.Contu (Sassari), M.Congiu, E.Rossi, 

A.Marmont (Genova) 

Prognosis of LblL was recently improved by sequential chemotherapy (CT).The aim 

of this study is to improve long term survival of LblL patients (pts.)in CR by 

intensification with high-dose CT and TBI followed by ABMT. A modified LSA2-L 2 

was used as induction regimen (VCR 1.4 mg/mq d.i,8,15,22,29; ADM 30 mg/mq d.8, 

15,22; CTX 750 mg/mq d.15,22,29; L-Ase i0.000 U/mq d°8-14; PDN 40 mg/mq d.I-29; 

intrathecal MTX 12 mg. d.3,10,17,24; DNR 50 mg/mq d.43,46,50; ARA-C 200 mg/mq 

continuous infusion d.43-49; MTX 400 mg/mq d.64 with Leucovorin rescue). If CR 

was attained, 1000-1400 cc of BM were criopreserved at recovery. Six pts. whose 

BM at diagnosis were infiltrated were purged with ASTA-Z (70-100 pg/ml). At the 

median time of 2 months from CR pts. underwent CTX (60 mg/kg) d.l,2 followed by 

TBI (i0 Gy single dose) d.4 and BM reinfusion d.5. Up to April '87, 22 pts. en- 

tered the protocol and 19 are presently evaluable: ii males and 8 females, me- 

dian age 19 ys. (range 15-49), in stage II and III one pt. each, in stage IV 

seventeen pts.. 15 pts.(79~) showed mediastinal and 13 (68%) BM involvement. 17 

out 19 pts. achieved CR (89%), 1 PR while 1 NR died. Of 17 CR, 4 refused ABMT, 

2 are scheduled to and ii underwent ABMT. Presently 9 out ii post-ABMT pts. are 

in CR (82%), off therapy, 5 to 23 months (med.15 me.). All pts. tolerated well 

the procedure and the haemopoietic recovery was prompt. 

Paolo Coser - Div.di Ematologia, Ospedale Regionale, 39100 Bolzano, Italy 
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IN-VIVO-IMAGING OF HODGKIN' S LYNIPHOMA (HD) WITH RADIOLABELED 
MONOCLONAL ANTIBODIES (Moab)  AGAINST HODGKIN AND REED-STERNBERG 
(H6uRS) CELLS. 
M. P f r e u n d s c h u h ,  P.  C a r d e ,  L. C o s t a ,  L. M a n i l ,  J . C .  
F.  B o u d e t ,  B. C a i l l o u ,  M. H a y a t ,  a n d  V. D i e h l  

Moab H-RS-I developed in our laboratory against  the HD derived 
cel l  l ine L428 de tec ts  a glycoprotein  of 120 kd r e s t r i c t e d  to 
H&RS ce l l s  and a rare subpopulation of normal c e l l s .  After pro- 
tein ~ p u r i f i c a t i o n  from crude a s c i t e s ,  the Moab was labeled 
with l~ i I  and injected into 4 pa t i en t s  (p ts .~  with HD. Each pt .  
received 0.5 mg H-RS-I with 48 to 67 MBq I i t .  Scintigrams were 
performed dai ly  up to 6 days and best r e s u l t s  were obtained 
a f t e r  2-4 days. Cervical and mediast inal  lymph nodes were detec- 
ted when larger  than 2 cm. In one pt .  hyperuptake was observed 
in a c l i n i c a l l y  normal spleen with h i s t o l o g i c a l l y  proven involve- 
ment byfHD The s p e c i f i c i t y  of the uptake was tes ted by i n i ~ ?  
t ion o ~ control  a n t i - a l p h a - f e t o p r o t e i n  Moab labeled with 
(111MBq). A moderate but s i g n i f i c a n t  s p e c i f i c i t y  index of 1.3 
was observed which cor re la ted  with d i f fe rences  in imaging pa t -  
t e rns .  
These prel iminary r e s u l t s  demonstrate that in-vivo-imaging in pa- 
t i e n t s  with HD is f e a s i b l e .  The recruitment of pa t i en t s  cont inu-  
es and r e s u l t s  of modif ica t ions  of the imaging technique in 
order to increase s e n s i t i v i t y  and s p e c i f i c i t y  wi l l  be repor ted .  

Med. Univ. Klinik, Josef-Stelzmann-Str.9, D-5000 Koln 41 
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GENOTYPES AND IMMUNOPHENOTYPES OF HODGKIN'S DISEASE DERIVED CELL LINES 

H.G. Drexler, J. Norton, B.F. Leber, A.V. Hoffbrand and J. Minowada 

The analysis of Hodgkin (H) and Reed-Sternberg (RS) cells is hampered by the 
scarcity of the neoplastic cells and contamination with by-stander cells. 
Cell lines established from patients with Hodgkin's disease (HD) are 
monoclonal cell populations and due to unlimited cell growth provide 
abundant material. We examined the immunophenotypic and genotyplc features 
of the HD derived cell lines HDLM-2, KM-H2 and L-428. Cell lines were 
cultured under standard conditions. Expression of surface markers was 
examined by immunofluorescence staining in suspension; cells were analyzed 
under microscope and by flow cytometry. DNA extraction~ Southern blot 
analysis and hybridization with T-cell receptor (TCR) and immunoglobulin 
heavy chain (JH) probes was done according to established procedures. 
The cells share the following markers: CDIg+ (Leu-Ml), CD30+ (Hi-l), HeFi- 
i+ <raised against L-428), HLA class I and It antigens, proliferation 
markers. Whereas L-428 is devoid of any further markers, HDLM-2 is CD2+ (E- 
receptor) and KM-H2 is CDg+ and CD21+ <both B-cell associated). The gone 
status of the cell lines is as follows: HDLM TCR ~/~ rearranged, I~ 
germline; KM-H2 TCR ~/~ germline, JH rearranged; L-428 TCR ~ germline, TCR 
rearranged, JH rearranged, The combined information on geno- and 
immunophenotypes suggests that the cell lines are of lymphoid origin (HDLM- 
2: T-cell lineage; KM-H2: B; L-428: B). Extrapolation of the results to In- 
vivo H-RS cells indicates that H-RS cells are either of T- or B-cell origin. 

The Royal Free Hospital, Department of Haematology, London NW3 2QG, U.K. 
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TREATMENT OF HODGKIN'S LMPHOMA RESISTANT TO COPP/ABVD WITH CCNU, 
ETOPOSID, VINDESIN AND DEXAM~HTASONE (CEVD). 
W.D. Schoppe, M. Pfreundschuh, G. Pfl~ger, R. Fuchs, M. L6ffler, 
and V. Diehl for the German Hodgkin Study Group 
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32 patients with advanced Hodgkin's lymphoma res i s t an t  to COPP 
and ABVD were treated with a salvage chemotherapy regimen consi- 
st ing of CCNU, etoposid, vindesine, and dexamethasone (CEVD). 27 
patients were treated because of primary resistance to COPP/ABVD 
and 5 pat ients  were treated in early relapse (3-7 months) af ter  
COPP/ABVD i n d u c e d  c o m p l e t e  r e m i s s i o n .  1.4./32 p a t i e n t s  (44%) a c h i e -  
ved  complete remission, and 4 patients par t ia l  remission, with 
an overall response rate of 56%. Two par t ia l  responders achieved 
complete remission by additional radiotherapy. 4/5 patients in 
early relapse af te r  COPPsABVD achieved complete remission. Conso- 
l idation radiotherapy was given only in one complete responder. 
Median duration of complete remission is longer than 1O months 
and median sfirvival is longer than 26 months. The treatment was 
very well tolerated.  Main side effects were leukopenia, thrombo- 
eytopenia, mild nausea/vomiting and eushingoid side e f fec t s .  
CEVD is a very active and well tolerated salvage chemotherapy re- 
gimen in patients with Hodgkin's disease r e s i s t an t  to or relap- 
sing af ter  COPP and ABVD. 

Prof. V. Diehl, Hodgkin-Studiensekretariat, Med. Univ. Klinik, 
Josef-Stelzmann-Str. 9, D-5000 Koeln 41 
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ABVC-SALVAGE CHEMOTHERAPY FOR RELAPSING OR RESISTANT HODGKIN'S DISEASE 
E. Kurschel, R. Becher, K. HSffken, C.R. Meier, M.E. Scheulen and C.G. Schmidt 

From 1979 to 1986 we treated 35 patients (pts.) with primary or secondary resis- 
tant Hodgkin's disease (HD), female 7 pts., male 28 pts., age 16 - 57 years, 
median 31 years.Classification according to histological subtypes are: lympho- 
cyte predominant (LP)=2, nodular sclerosis (NS)=8, mixed cellularity (MC)=21, 
lymphocyte depleted (LD)=4. Treatment consisted of Adriamycin 60 mg/m 2, day i; 
Bleomycin 15 U, day 1 + 15; V_inblastine 6 mg/m ~, day i, C_CNU i00 mg/m~(max. 
single dose 160 mg),day i. Each treatment cycle was repeated on day 28 or after 
hematological recovery. The following results were achieved: complete remissions 
(CR) 17/35 pts. (48,6%), partial remissions (PR) 9/35 pts. (25,7%), no change 
(NC) 5/35 pts. (14,3%),progressive disease (PD) 4/35 pts. (11,4%). Response 
rates (CR + PR) by histology are: LP= 2/2; NS= 7/8; MC= 16/21; LD= 1/4. 
Pretreatment characteristics of responders(26 pts.) were: COPP= 14 pts., combin- 
ed modality= 5 pts., primary radiotherapy= 5 pts., COPP (12 pts.) and BVC (2pts) 
at time of relapse, and of non-responders including NC: COPP= 7 pts., BVC= 1 pt, 
and combined modality= 1 pt.. The overall response rate (CR+PR) was 74,3% of pt$ 
Duration of response was 3+ to 74 months (median 21 months). After an observat- 
ion period of more than 5 years, five pts. are in continuing CR. Toxicity con- 
sisted mainly of nausea and vomiting in all pts. Hematological toxicity in the 
form of leucocytopenia and thrombocytopenia was moderate in general, however, 
considerable for heavily pretreated pts. Therefore, a prolongation of therapy 
free intervalls became necessary in 39/174 treatment cycles. No treatment relat- 
ed deaths or episodes of bleeding occurred. 
In conclusion, ABVC therapy in relapsing or primary resistant HD is effective 
and results in a considerable number of complete and long term remissions. 

Innere Klinik und Poliklinik (Tumorforschung)-Westdeutsches Tumorzentrum- Uni- 
versit~tsklinikum der GHS Essen, Hufelandstr.55, D-4300 Essen I, FRG 
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TRANSIENT DN~ DEHETHYLATION DURING DIFFERENTIATION OF K562 CELLS 

S. Gr~nwald #, D. Drahovsky ~ and D. Hoelzer # 

Since DNA methylation has been implicated in the process of specific gene 
selection, we investigated changes in the overall methylation of K562 leukemic 
cells after induction of differentiation with low doses of l-~-D-arabinofura- 
nosylcytosine (ara-C). K562 cells were chosen because of their capability to 
differentiate in presence of a variety of chemical agents. The nucleoside 
analog ara-C used in the present studies has been shown to exert differentia- 
tion capacity on leukemic cells. 

For the present experiments K562 cells in log phase of growth were cultivated 
for various time periods in presence of i00 ng/ml ara-C. Differentiation, 
first observed after 2 days, was assessed by morphological and immunological 
markers. At various time points, DNA was isolated and the overall methy- 
lation was estimamated by nearest neighbor analysis in presence of labeled 
a-[s2P]dGTP. Our results clearly demonstrate that as early as 12 h after 
application of ara-C, the DNA of K562 cells shows a dramatic decrease in the 
overall methylation. Uninduced K562 cells have an overall methylation of 30% 
which decreases 12 h after differentiation induction to 12% and is reestab- 
lished to the original level after 24 h. These results imply that during cell 
differentiation, methyl cytosines in DNA are initially partially erased and, 
thereafter, reestablished, presumably in a new pattern. 

Departments of Internal Medicine ~ and Biochemistry ~, University of Frankfurt 
Medical School, Theodor-Stern-Kai 7, D-6000 Frankfurt 70 
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GM-CSF INDUCTION OF "MONOKINE"-GENE EXPRESSION AND PROTEINSYN- 
THESIS BY NEUTROPHILS. 
A. Lindemann~ D. Riedel~ W. Oster~ R. Mertelsmann r and F. Herrmann 
Neutrophils share a number of common features with monocytes 
including their cor~uon cellular origin, their phagocytic nature and 
several similar receptors and surface antigens. Therefore, our 
interest has been focussed on whether neutrophils also share with 
monocytes the capacity of producing soluble factors (monokines) 
such as interleukin i (IL i), tumor necrosis factor-alpha (TNF- 
alpha) or granulocyte-colony stimulating factor (G-CSF). We show by 
Northern blot analysis that: i) Neutrophils can be induced to 
synthesize transcripts specific for IL i, TNF-alpha and G-CSF, 
moleculary indistinguishable from mRNA for these monokines ob- 
tained from activated monocytes. 2) Neutrophils can be induced by 
one signal only to secrete IL 1 (but not TNF-alpha and G-CSF) in 
their culture supernatant biologically and antigenically 
indistinguishalbe from monocyte-IL i. 3) T cell lymphokine GM-CSF 
is a physiological inducer for neutrophil-IL i. 
Taken together, these findings describe a new role for GM-CSF by 
extending its modulating function on neutrophils to the synthesis 
of biological relevant proteins. 

Abt. H~matologie, Universit~tsklinikum, Mainz. 
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PRODUCTION OF HEMATOPOIETIC GROWTH FACTORS BY HUMAN T AND B LYMPHOCYTES 
C.M. Niemeyer, C.A. Sieff, B. Hathey-Prevot, D.G. Nathan 
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Lectin stimulated blood mononuclear cells comprising monoeytes, B and T lympho- 
cytes are known to secrete both granulocyte/macrophage colony stimulating 
factor (GMCSF) and interleukin 3 (IL 3). In order to determine the cellular 
origin of these factors more precisely, we examined blood mononuclear cell 
preparations depleted of monoeytes, a series of T cell clones and B cell lines. 
B~A was extracted at different time points after lymphocytes were established 
in culture with or without phytohemagglutinin/phorbol myristate acetate 
(PHA/PMA). The identity of secreted CSFs was determined by a murine colony 
forming assay and by a human chronic myeloid leukemia (CML) blast prolifera- 
tion assay carried out in the presence or absence of antibodies to IL 3 and 
GHCSF, 

The results demonstrate that PHA/PMA-stimulated blood lymphoeytes synthesize 
both IL 3 and GHCSF mRNA. Similar results were obtained with one T cell clone. 
Bioactivity results in the CML assay were also consistent with the production 
of IL 3 and GHCSF by these cells. B lymphocyte lines were negative for IL 3 
and positive for GHCSF mRNA only after stimulation. In addition stimulated B 
lymphocyte conditioned medium stimulated the formation of murine monocyte 
colonies and therefore contained macrophage colony stimulating activity (MCSF). 
These results strongly suggest that human T lymphocytes are the sole hemato- 
poietic cell source of IL 3 and are an additional source of GMCSF. B lympho- 
cytes can also synthesize ~4CSF mRNA and as well secrete MCSF. 

Dana-Farber Cancer Institute, 44 Binney Street, Boston~ HA 02115 and The 
Children's Hospital, 300 Longwood Avenue, Boston HA 02115 USA 
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THE EFFECT OF RECOMBINANT INTERLEUKIN-2 (iL-2) ON HEMOPOIETtC PRO- 
GENITORS IN IN A LONG TERM BONE MARROW CULTURE (LTBMC). 

3, LindeG R, Haa% s. K!esel~ B. Dbrken and W. H unstei~ . . . . . .  

Recombinant hemopoiet ic  growth factors  might fac i l i t a te  the engra f tment  in autologous 
bone marrow t ransplantat ion (ABMT). In a LTBMC (Dexter  system) we assessed the e f fec t  
of human interleukin-2 (IL-2). The main biological function of IL-2 is the activation of iL-2 
sensitive T cells inducing helper-, suppressor- or ¢ytotoxic functions. In addition natural 
killer cells can be stimulated through the action of IL-2 and certain subpopulations of the B 
cells are responsive to IL-2 as well. 
3 experiments with normal bone marrow have been performed, Cultures containing rec. IL-2 
(10 U/ml) were compared to controls. Half of the medium~ containing the non-adherent cells, 
was replaced weekly. The non-adherent cells in the supernatant were counted and assessed 
in a semisolid culture assay (CFU-C, BFU-E, CFU-GEMM). The average of 3 experiments 
is shown in the following table: 

, D a y 0  7 , ,18 28 , , 82 . . . .  

Tot. No. of without IL-2 2x106 1.73x1~ 6 t~.t~6xl~ 6 0,58x1055 1,0xl05- 
cells/ml with IL-2 3.3x10 5.gxl0 v 1.9 x t0 1.85x10 ) 

Tot. No. of without IL-2 3376 139 126.7 8.6 rod. 
CFU-GM/ml with IL-2 875 125.0 7.8 n.d. 

Conclusions: During the culture period there is a 2- to 3.2-fold increase in the total number 
of non-adherent celIs/ml in the cultures containing IL-2. For CFU-GM/ml there was only a 
significant difference between the cultures containing IL-2 and the controls at day 7 wlth a 
3.7-fold increase. In summary, the use of IL-2 in patients undergoing ABMT might be a 
promising approach to increase the endogenous production of various hemopoietic growth 
factors responsible for the engraftment and reconstitution of the peripheral blood cells. 
Department of Internal Medicine, University of Heidelberg, FRG. 
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CYTOKINE INDUCED PROLIFERATION OF NORMAL AND LEUKEMIC B CELL PRECURSORS 

B. W~rmann, J. M. Anderson, Z. O. Ling, T. W. LeBien 

The regulat ion of B cel l  lymphopoiesis is not f u l l y  understood. As part  of a 
study on the p ro l i f e ra t i on  and d i f f e ren t i a t i on  of immature B cel ls  we have 
invest igated the influence of various cytokines on normal and leukemic human 
B cel l  precursors. 
Bone marrow blasts from pat ients with B cel l  precursor ALL (BCP-ALL, non 
T-ALL) were incubated wi th a wide range of concentrations of low molecular 
weight B cel l  growth (L-BCGF), in ter leuk in  1 ( I L - I ) ,  in ter l~uk in  2 (IL-2) and 
gamma inter feron (gamma IF). L-BCGF induced an increase in H-TdR incorpora- 
t ion in 75 % of BCP-ALL, whereas the 3 other cytokines had no p r o l i f e r a t i v e  
e f fec t .  L-BCGF also induced increases in absolute cel l  numbers and colony 
formation in a methylcel lulose assay. IL-2 had no p r o l i f e r a t i v e  e f fec t ,  
despite the presence of high a f f i n i t y  receptors and the alpha (p75) and beta 
chain (p55/Tac) of the IL-2 receptor (shown by cross - l i nk ing ) .  
In order to study normal B cel l  precursors we isolated CALLA pos i t i ve ,  slgM 
negative cel ls  from normal bone marrow, fe ta l  bone marrow and fe ta l  l i v e r  by 
fluorescence act ivated t e l l  sort ing (FACS). L-BCGF consistent ly  induced a 
4 - 8 fo ld  increase in ~H-TdR incorporat ion in 8 d i f f e ren t  experiments, 
whereas IL-1, IL-2 and gamma-IF had no e f fec t .  
Our resul ts suggest a major ro le for  L-BCGF in the p ro l i f e ra t i on  of B cel l  
precursors. They also show that the major i ty  of BCP-ALL qua l i t a t i ve l y  
respond to external p r o l i f e r a t i v e  st imul i  s im i la r  to the i r  normal, putat ive 
counterparts. 

Dept. of Laboratory Medicine & Pathology, Universi ty of Minnesota, Box 609, 
Mayo Memorial Bui ld ing,  Minneapolis, MN 55455, USA 
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INVESTIGATIONS ON THE MECHANISMS OF RESISTANCE TO TUMOR NECROSIS 
FACTOR. 
B. Genth, M. P f r eundschuh ,  T. S te inmetz ,  M. S c h a a d t ,  P. 
S c h e u r i c h ,  and V. D ieh l .  

A sublcone  of the human c e r v i c a l  cance r  c e l l  l i ne  ME 180 was se -  
l e c t e d  which showed 50% cel~ k i l l  a t  a c o n c e n t r a t i o n  of human r e -  
combinant TNF of 1,36 x 10 -U mg/ml, thus be ing  e q u a l l y  s e n s i t i v e  
to the e y t o t o x i c  e f f e c t s  of TNF as the mouse f i b r o b l a s t  L c e l l s .  
ME cel  s were res  x i0_~80~ l made i s t a n t  to a c o n c e n t r a t i o n  of 4.5 

U/ml by g r a d u a l l y  i n c r e a s i n g  the TNF c o n c e n t r a t i o n  in the 
c u l t u r e  medium over 7 months and 40 p a s s a g e s .  Whereas only  
s l i g h t  ga ins  in r e s i s t a n c e  to TNF were observed  d u r i n g  the f i r s t  
30 p a s s a g e s ,  t h e r e  was a r a p i d  i n c r e a s e  in r e s i s t a n c e  t h e r e a f -  
t e r .  The r e s i s t a n t  c lone  c o n t i n u e s  to be TNF r e s i s t a n t  in absen-  
ce of TNF a f t e r  more than 8 months and 40 p a s s a g e s .  No d i f f e r e n -  
ce could  be shown in the number and a f f i n i t y  of TNF r e c e p t o r s  
between the s e n s i t i v e  and r e s i s t a n t  c lone .  SDS-PAGE of l y s a t e s  
of the r e s i s t a n t  and s e n s i t i v e  c lone showed i d e n t i c a l  bands .  
There was i d e n t i c a l  s e n s i t i v i t y  to c y t o t x i c  drugs  such as a c t i n o -  
mycin D and mitomycin.  However, s e n s i t i v i t y  of the TNF s e n s i t i v e  
clone to the c y t o t x i c  e f f e c t s  of g a m m a - i n t e r f e r o n  was s i g n i f i -  
c a n t l y  h ighe r  than t h a t  of the TNF r e s i s t a n t  c lone .  C u r r e n t l y ,  
we t e s t  the e x p r e s s i o n  of mRNA for  TNF, de te rmine  the i n f l u x  and 
e f f l u x  of TNF and the growth p a t t e r n  of r e s i s t a n t  and s e n s i t i v e  
c lones  in nude mice.  

Med. U n i v e r s i t a t s k l i n i k ,  J o s e f - S t e l z m a n n - S t r .  9, D-5000 K01n 41 
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RECOMBINANT TUMOR NECROSIS FACTOR INHIBITS IN VITRO GROWTH OF NORMAL HUMAN 
MEGAKARYOCYTIC PROGENITOR CELLS 

B.V~ikers, A.Ganser, J.Greher, C.Carlo Stella , D.Hoelzer 

253 

It has been shown that human tumor necrosis factor is cytotoxic or cytostatic 
to a variety of malignant human cells in vitro.Recently the inhibitory effect 
of recombinant human tumor necrosis factor (rhTNF-~) on the in vitro growth of 
normal multilineage,erythroid and granulocyte-macrophage progenitor ceils has 
been demonstrated. However,little is known about its effect on normal human in 
vitro megakaryopoiesis. In this study the effect of rhTNF-~ on the in vitro 
growth of normal human bone-marrow derived megakaryocytic progenitors (CFU-Mk) 
was tested in a clonal culture system containing 30 % h_u~an plasma,5 % PHA- 
leucocyte conditioned medium, 0.9 % methylcellulose,Sx10 M 2-mercaptoethanol 
and i U/ml rh-erythropoietin.Addition of rhTNF- ~ (i U - 300 U/ml) to unsepar- 
ated bone-marrow cells resulted in a dose dependent inhibition of CFU-Mk,at a 
concentration of 300 U/ml rhTNF- ~ there was complet inhibition of the colony 
growth of CFU-Mk in all experiments. The inhibitory effect of rhTNF-~ could be 
selectivly blocked by preincubation with antiserum specific for TNF-~ or ad- 
dition of the antiserum in early incubation period.Removal of adherent cells 
and T-lymphocytes from the bone-marrow target cells caused no alteration of the 
suppressive effect of rhTNF-~ on CFU-Mk. It is concluded that rhTNF-~markedly 
inhibits the growth of CFU-Mk and the inhibitory effect does not appear to be 
mediated by autologous monocytes and T-lymphocytes in the bone-marrow samples. 

Abteilung f~r H~matologie,Universit~t Frankfurt,Theodor-Stern-Kai 7, 
,D-6000 Frankfurt am Main 70 
Dipartimento di Medicina Interna e Terapia Medica,Universit~ di Pavia, 
Piazzale Golgi,I-27100 Pavia 
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HUMAN BLOOD MOMOCYTES AND MONOCYTE DERIVED MACROPHAGES SYNTHESIZE AND SECRETE A 
HEPATOCYTE-STIMULATIMO-FACTOR DIFFERENT FROM INTERLEUKIN-I AND FROM TNF WHICH 
INDUCED HEPATIC ACUTE-PHASE-PROTEIN SYNTHESIS 

J. Bauer, T. Andus, P.C. He in r i ch ,  H. N o r t h o f f ,  U. Ganter and W. Oerok 

In response to inflammatory events, hepatic synthesis of a number of proteins 
designated as acute-phase-proteins is strongly induced. Based on experminents 
in mice, where interleukin-i was found to be a strong stimulator of SAA - and 
factor B-synthesis it was suggested that Ii-i is the inducer monokine for hepa- 
tic acute-phase-synthesis. However, several other acute phase proteins, mainly 
in the rat system, where not or only weakly stimulated by Ii-l. 
We found that cultivated human blood monocytes secrete a nondialyzable factor 
which strongly induced synthesis of the rat acute-phase-protein alpha-2-macro- 
globulin (a2M) in rat hepatocyte primary cultures. In contrast to Ii-i which 
is synthesized by monocytes, but not by monocyte-derived macrophages (after in- 
vitro maturation), HSF is synthesized by both monocytes and macrophages. HSF 
activity could be separated by Ii-i by gel chromatography and eluted with a mo- 
lecular weight of about 25 kD. Although cultivated blood monocytes secreted low 
amounts of HSF without endotoxin stimulation, HSF secretion war markedly stimu- 
lated by incubation of monocytes with LPS. 
Experiments with rec. TMF as well as with anti-TNF revealed no identity of HSF 
with TNF. Also interferon alpha~ beta and gamma had no effect on the synthesis 
of a2M in rat hepatocytes excluding an identity of INF with HSF. 
We conclude, that hepatic acute-phase-protein synthesis is induced by a hcpato- 
cyte-stlmulatlon-factor HSF, which ist secreted from monocytes and monocyte-de- 
rived macrophages. Secretion o~ HSF ist stimulated in the presence of endotoxln. 
HSF i s  not i d e n t i c a l  wi th I i - l ~  TNF or IFN. 

Mediz in ische U n i v e r s i t a e t s k l i n i k ,  D-7800 Fre iburg ,  H u g s t e t t e r s t r .  55 
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EFFECT OF RECOMBINANT INTERFERON ALPHA 2C (rIFN-a2) ON IN VIVO FC-DEPENDENT 

PHAGOCYTIC ACTIVITY OF THE RETICULOENDOTHELIAL SYSTEM (RES) 

W. Scheithauer, H. Gisslinger, W. Linkesch, M. Linkesch, and H. Ludwig 

Based on our previous observations of an IFN-related significant decrease of 
platelet half-life in patients with excessive thrombocytosis, we have investi- 
gated the influence of rIFN-a2 on the in vivo Fc-dependent phagocytic activity 
of the RES. We did this by measuring the rate of clearance of autologuous 51Cr- 

labeled red blood cells (rbc) sensitized with anti-D alloantibody before and 
3 months after initiation of IFN treatment. 6 pts. with excessive thrombocytosis 
due to a myeloproliferative syndrom (MPS) were studied. 
All patients responded favourably to IFN treatment; the median platelet count 
decreased from 1,112xI09/i to 493xi09/i. Statistical comparison of each indi- 
vidual~ rbc clearance curves revealed a distinct and significant decrease of 
RES function during IFN therapy (p < 0.0001; log rank test). This somewhat sur- 
prising finding of impaired Fc-mediated phagocytosis during IFN treatment might 

represent a dose-related phenomenon; alternatively, since IFN is known to in- 
tensify the expression of Fc-receptors on platelet and leukocyte surfaces, it 
may possibly enhance unspecific binding of IgG to platelets and increase the 
number of IgG binding sites on phagocytes of the RES. Both mechanisms might 
lead to increased platelet uptake and subsequent overloading of the RES causing 
impaired Fc-receptor-mediated clearance of additional immune particles, such as 

IgG coated rbc. In conclusion, the shortened platelet half-life in pts. with 
MPS under IFN treatment is unlikely to be caused by increased phagocytic 
activity of the RES: it rather seems to stem from other mechanisms such as 
increased intravascular platelet consumption. 

Department of Internal Medicine II, Vienna University School of Medicine, 
Garnisongasse 13, A-L090 Vienna, Austria 
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ACCESSORY CELL MEDIATED GROWTH INHIBITION OF GRANULOCYTE-MACROPHAGE PRO- 
GENITORS (CFU-GM) BY HUIFN-~ IN VITRO 

J.S. Schwamborn, H.W. Pees, and P.G. Scheurlen 

The ef fects of two preparat ions of HuIFN-m, p a r t i a l l y  pu r i f i ed  IFN-~Ly and 
recombinant IFN-~2a, on granulocyte-macrophage progeni tor  ce l l s  (CFU-GM) were 
tested.  As ta rget  ce l l s  we used low densi ty bone marrow ce i ls  depleted simul- 
taneously of monocytes and T lymphocytes with spec i f ic  monoclonal ant ibodies 
and roset t ing  with ant i  immunmglobulin antibody-coated ery throcytes.  We ob- 
served no i n h i b i t i o n  of CFU-GM colony growth by both preparat ions of HuIFN- 
(concentrat ion range 5 - 500 U/ml). However, se lec t i ve  deplet ion of ta rge t  
bone marrow ce i l s  from e i the r  monocytes or T lymphocytes resul ted in a dose 
dependent growth i n h i b i t i o n  of CFU-GM by HuIFN-~. Further separat ion of T 
lymphocyte containing ta rge t  ce l l s  in T4 or T8 pos i t i ve  subset preparat ions 
revealed a d i f f e r e n t i a l  i n h i b i t o r y  e f fec t  on CFU-GM colony format ion.  We no- 
t iced a 86 ± 4 % (± S.D.) surv iva l  of CFU-GM fo r  T4 and a 54 ± 2 % (± S.D.) 
surv iva l  of CFU-GM fo r  T8 contain ing f rac t ions  a f te r  enclosure of 50 U/ml 
rHuIFN-~2a in cu l ture .  Target ce l l  preparat ions containing monocytes showed 
a 65 ± 10 % (± S.D.) surv iva l  of CFU-GM (rHulFN-m2a, 50 U/ml). Inclusion of 
indomethacin (10 .6 M) did not change the i n h i b i t i o n  pattern making i t  un l i ke l y  
that  CFU-GM growth i nh i b i t i on  is mediated by Prostaglandin E. We, there fore ,  
conclude that  (a) accessory ce i l s  are necessary fo r  HuIFN-~mediated CFU-GM 
growth i n h i b i t i o n ,  (b) monocytes or T lymphocytes are responsible as accessory 
ce l l s ,  (c) T8 subsets are the main subsets responsible fo r  T lymphocyte-medi- 
ated i n h i b i t i o n  of CFU-GM by HuIFN-~. 

Med. K i i n i k  I ,  Un ivers i t~ ts -  und Po l i k l i n i ken ,  D-6650 Homburg / Saar 
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THE FUNCTIONAL HETEROGENEITY OF INTERFERON-ALPHA RECEPTORS ON HUMAN B-CELLS 

M.Schwabe, L.Wagner, M .Ve t t e r l e i n ,  J.Schwarzmeier 
. . . . . . . . . . . . . . . . . . . . . . . .  

We questioned whether a detailed analysis of binding data obtained with radioiodinated IFN-alpha 
for several malignant B-cells might reveal further clues to understand IFN-sensitivity. Both IF-N- 
sensitive (HCL, JOK-l,~ Daudi) and IFN-resistant (CLL, NHL, Namalwa) cells displayed high and low 
af f in i ty  binding sites for IFN-alpha with apparent KD'S ranging fran 1.2 x lO -lO to 5 x lO -9 M. 
The nLlnber of binding sites (400 - 12000) varied considerably but, the rat io of high : low af f in i ty  
receptors was in the equal order of 0.33 on all cells. In all instances we obtained a Hil l  co - 
eff icient of less than l ,  which is indicative of site-site interactions. In addition, we analyzed 
the binding data by an "average af f in i ty  profi le", which describes the af f in i ty  of the receptor as 
a function of the percentage of receptors occupied by IFN-alpha. This graphical analysis depicted 
that both high and low af f in i ty  receptors on IFN-resistant cells f i t  into a model of negative 
cooperativity. However, only the high af f in i ty  receptors on IFN-sensitive cells were found to be in 
a positively cooperative state. Alternatively, a certain high af f in i ty  receptor state on IFN- 
sensitive cells supports the consecutive binding of additional IFN molecules within a narrow molar 
range (positive cooperativity), which is contrasted by a sharp decline in receptor af f in i ty  on IFN- 
resistant cells (negative cooperativity). We propose a model which describes the IFN-alpha receptor 
as a functional complex of multiple interacting binding sites, and oppose the current view of the 
existence of two classes (high and low aff in i ty)  of receptors. Since only the high af f in i ty  
receptors are alleged to trigger an IFN-mediated signal, our results i~ l i ca te  that only those 
cells whose receptors are capable to transform to a particular high af f in i ty  state are l ike ly to 
respond similar i ly to IFN-alpha. Our model provides a working hypothesis to explain and to 
delineate IFli-sensitivity on the receptor level. 

Ist i4edical Clinic and Institute of Tumor Biology - Cancer Research, University of Vienna, 
Lazarettgasse 14, Io9o Vienna, Austria. 
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ACTIVATION OF HUMAN TEFLON-CULTURED MACROPHAGES FOR TUMORCYTOTOXICITY IS 
DEPENDENT ON THE STAGE OF MATURATION 
R. Andreesen, W. Brugger, and G.W. L~hr 
Macrophages (MO) are der ived from c i r c u l a t i n g  blood monocytes (mo). Most 
s tudies on human mo/MO b io logy  and func t ion  have been done using mo. These are 
s t i l l  immature precursor  ce l l s  and conclusions drawn may be quest ionab le  as mo 
have to  undergo te rmina l  d i f f e r e n t i a t i o n  before they reach re l evan t  t i ssue  
s i tes  of  in f lammat ion .  We have analyzed the a b i l i t y  o f  mo-der ived,  t e f l o n -  
cu l tu red  MO to  respond to  a c t i v a t i o n  to  increased tumorcy to tox ic  func t ion  using 
recombinant human inter feron(rHulFN)-gamma, rHulFN-alpha2, rHUGM-CSF, rHulL-2,  
r H u l l - l a l p h a ,  ant i -DCl6 an t ibod ies  and l i popo lysacchar ides  (LPS) as mediator  
molecules.  I t  could be shown tha t  the response of  MO to the most potent  a c t i -  
va to r  molecule IFN-g g r e a t l y  depends on the te rmina l  d i f f e r e n t i a t i o n  from the 
mo stage to  the mature MO. Whereas mo could be ac t i va ted  on ly  moderate ly ,  MO 
increased t h e i r  c y t o t o x i c i t y  by a f a c t o r  o f  up to  400. IGN-g a c t i v a t i o n  pos i -  
t i v e l y  c o r r e l a t e d  w i th  the e f f e c t o r  ce l l  numer, the t ime of  incubat ion  and the 
dosage used, and was l os t  w i t h i n  48 hours. LPS was ac t i ve  on ly  in the microgram 
range. IFN-alpha2 ac t i va ted  MO as wel l  but a two log h igher  concen t ra t ion  than 
IFN-g was requ i red .  GM-CSF was on ly  s l i g h t l y  e f f e c t i v e  whereas incubat ion  wi th  
G-CSF, IL - I  and IL-2 or t r i g g e r i n g  of the matura t ion  s p e c i f i c ,  low a f f i n i t y  
receptor  f o r  IgG (CDI6) did not r e s u l t  in MO a c t i v a t i o n .  In conc lus ion,  re -  
sponsivenes to  a c t i v a t i n g  lymphokines appears to  be a func t ion  of  c e l l u l a r  
matura t ion  acquired dur ing te rmina l  MO d i f f e r e n t i a t i o n .  Te f l on -cu l t u red  mo- 
der ived MO should be idea l  e f f e c t o r  c e l l s  to  f a c i l i t a t e  the study of  a c t i v a t i o n  
of  human MO. Moreover, such c e l l s  r a the r  than blood mo may be su i t ab l e  e f f e c t o r  
c e l l s  f o r  adopt ive  immunotherapy in cancer pa t i en t s .  

Mediz in ische K l i n i k  I ,  Hugste t te r  S t r .  55, 7800 Fre iburg  
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BIOLOGICAL RESPONSE MONITORING DURING IN VIVO TREATMENT WITH CYTOKINES: THE USE 
OF BETA-2 MICROGLOBULIN AND NEOPTERIN MARKERS 

Wo. Au l i t zky ,  W.E. Au l i t zky ,  G. Gastl,  M. Herold, K. Nachbaur, H. T i lg ,  
J. Fr ick,  Ch. Huber 

El iminat ion of malignant ce l l s  is bel ieved to invo lve various ant igen-spec i f i c  
and unspeci f ic  immune-defense mechanisms. Of these, the funct ion of cy to tox ic  
T Lymphocytes and of act ivated macrophages has been a t t rac t i ng  pa r t i cu l a r  at-  
ten t ion .  We tested simple biochemical parameters such as beta-2 microglobul in  
and neopter in,  thought to re la te  to both of these funct ions fo r  t h e i r  capaci ty  
to monitor pat ients t reated with escalat ing doses of such cytokines. Both mar- 
kers were assessed da i l y  in serum and urine samples of e ight  pat ients ,  suf- 
fe r ing  from advanced renal ce l l  carcinomas, and t reated with various dose 
leve ls  of rlFN-gamma. Dose leve ls  selected were I0, I00 and 500 pg i.m. once 
weekly. Also invest igated were pat ients t reated in an ongoing study with r lFN- 
alpha, who received I ,  I0 or I00 pg dose leve ls  according to the same schedule. 
Results obtained in the IFN t r i a l  ind icate  that  s i gn i f i can t  and dose re la ted 
responses can be seen with both markers. As l i t t l e  as I0 pg already induced de- 
tec tab le  responses in ind iv idua l  pat ients .  Optimal responses during repeated 
once-weekly appl icat ions were seen with I00 pg in the ma jor i t y  of pat ients :  
whi le  a down regu la t ion  was f requent ly  seen at the highest dose leve l .  

Dept. of Urology, General Hospital Salzburg: Aust r ia ;  Div. C l in i ca l  Immunobio- 
logy, Dept. In terna l  Medicine, Univers i ty  of Innsbruck, Austr ia  
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CLINICAL SIGNIFICANCE OF INTERFERON ANTIBODIES 

P. yon Wussow, M. Freund, F. Hartmann, H. Diedr ich, H. Poliwoda, H. Deieher 
In a c l i n i c a l  t r i a l  25 pat ients  wi th chronic myelogenie leukemia were t rea ted 
with 5 Mio. I .  E. IFN-2b administered subcutaneously three times weekly. Of 
23 evalueble pat ients  9 developed a haematolegic and 5 a p a r t i a l  haematologic 
response. Before and during therapy these pat ients  were monitored fo r  a n t i -  
IFN-~an t ibod ies .  Three d i f f e r e n t  assays were employed: 1. an ELISA u t i l i -  
zing peroxidase labe l led  I F N ~  2b, 2. an immunoradiometric assay (IRMA) and 
3. a neu t ra l i za t i on  bioassay employing Wish ce l l s  end VSV. During the course 
of the treatment five patients developed measurable IFN-~-antibody titers. 
Rapid changes of the anti-IFN-titer were measurable in these patients during 
IFN treatment. Therefore, sere from patients were collected under strict con- 
ditions in order to minimize the changes of the IFN antibody titer induced by 
the injected IFN-~. After emergence of the specific antibodies the five pts 
did not responded tD or relapsed under IFN therapy. The leukocyte and the 
anti-IFN-negative patients differed significantly. These data demonstrate 
tha t  anti-IFN-@~antibodies can abrogate therapeut ic  e f fec ts  of IFN. 
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THE ROLE OF GROWTH FACTORS IN HUMAN TESTICULAR CANCER - IN VITRO-INVESTIGATIONS 
W. Verbeek, C. Bokemeyer, H. Falk, D. Rei le,  H.-J. Schmoll 
The e f fec t  of the p r o l i f e r a t i o n  rate of 3 establ ished human und i f fe ren t ia ted  
embryonal carcinoma ce l l  l ines (H12.7, 1428A, 2102EP) by the fo l low ing  sub- 
stances was inves t iga ted:  Epidermal growth fac tor  (EGF), i nsu l in  l i ke  growth 
fac tor  I (IGF I ) ,  m u l t i p l i c a t i o n  s t imula t ing  a c t i v i t y  (MSA; IGF I I ) ,  p l a t e l e t  
ex t rac t  (PDGF), es t rad io le  (E2), insu l ine ,  t r ans fe r r i n ,  LDL & HDL l i popro te ins  
and dexamethasone. The growth charac te r i s t i cs  of the ce l l  l ines growing in a 
serum contain ing and serumfree medium were determined by 3H thymidin incorpor-  
at ion assay. Results: I )  Reducing the supplemented serum concentrat ion in the 
medium resul ted ~ r e d u c t i o n  of the growth p r o l i f e r a t i o n .  2) Insu l in ,  t rans-  
f e r r i n  and LDL & HDL l i pop ro te in  were essent ia l  fo r  p r o l i f e r a t i o n  in serumfree 
medium. 3) The 3H thymidin incorporat ion of the ce l l s  growing in serumfree con- 
d i t i ons  was compared to the ce l l s  growing in serumfree medium supplemented with 
the d i f f e r e n t  growth fac tors .  I t  could be shown that  dexamethasone has only a 
marginal i n h i b i t i n g  e f fec t  in high concentrat ion ( I0 ~m) in l i ne  1428A and 
2102EP; EGF and IGFII had a s i gn i f i can t  growth s t imula t ing  e f fec t  but only fo r  
l i ne  H 12.7 which has a high po ten t ia l  fo r  d i f f e r e n t i a t i o n  whereas the com- 
p l e t e l y  und i f fe ren t ia ted  ce l l  l ines 1428A and 2102EP were not responding to 
these growth fac tors .  Anti-EGF monoclonal antibody reduced the p r o l i f e r a t i o n  
rate in l i ne  H12o7, not in the other l ines .  Est rad io le  or PDGF had no s i g n i f i -  
cant growth s t imula t ing  or i n h i b i t i n g  e f fec t .  Conclusion: EGF and IGFII are 
growth factors  only fo r  the d i f f e r e n t i a t i n g  l i ne  H 12.7 and not fo r  the other 
ce l l  l ines although they have EGF-receptors, ind ica t ing  a dysregulat ion or pos- 
s ib l y  a maximal autocr ine s t imula t ing pathway by oncogene ac t i va t i on .  The ro le  
of growth factors  in human t e s t i c u l a r  carcinoma has fu r ther  to be defined in 
d i f f e ren t  stages of d i f f e r e n t i a t i o n .  

Abt. H~matologie und Onkologie, Med. Hochschule Hannover, D-3000 Hannover 61 
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LYMPHOCYTE SUBSETS AND LAK-CELL INDUCTION IN PATIENTS WITH GASTRIC CANCER BY IN 
VITRO AND IN VIVO APPLICATION OF RECOMBINANT HUMAN INTERLEUKIN-2(rh-IL-2) 
L. Bergmann, P.S. Mitrou, A. Schmidt-Matthiesen, G. Lautenschl~ger, F. Gr iesin-  
ger, A. Encke, D. Hoelzer 
Adoptive immunotherapy (AI) is a promising approach in the treatment of so l id  
tumors. So fa r ,  there is no data on the e f fec t  of AI in gas t r ic  cancer. Pr ior  
to i n i t i a t i n g  a c l i n i c a l  study we assessed the spontaneous and in v i t r o  IL-2 
induced NK and LAK-act iv i ty  in 15 pat ients with advanced cancer of the stomach. 
Spontaneous NK-ac t iv i ty  of pat ients with gast r ic  cancer was comparable to that  
of heal thy i nd i v idua ls .  Pat ients with very advanced stages seem to have a redu- 
ced NK-ac t i v i t y .  In v i t r o  IL-2 induced LAK-act iv i ty  in pat ients with gas t r ic  
carcinoma was s im i la r  to that  of the cont ro ls .  The maximum of LAK-ac t iv i ty  was 
reached between day 3 to 6 of incubat ion.  The optimal concentrat ion of IL-2~ 
(Bioferon, Laupheim, FRG) was 500 U/ml. Autologous serum did not i n h i b i t  the 
induct ion of LAK-ac t iv i ty .  
In 2 pat ients continuous intravenous in fus ion (CIVI) of rh - IL -2  produced a mar- 
ked lymphocytopenia fo l lowed by leucocytosis and lymphocytosis (up to 30 000/ 
NI) with the maximum at 24 to 48 hours a f te r  d iscont inuat ion of IL-2 in fus ion.  
Surface marker studies by FACStar revealed a DR-expression on almost a l l  T- 
lymphocytes. 30-40 % of a l l  lymphocytes were CD3+DR+. There was evidence of an 
increase of CD3+CD8+Leu7+ - ce l l s .  The funct ional  p roper t ies  of these lym- 
phocyte subsets are cu r ren t l y  under i nves t iga t ion .  The per ipheral  lymphocytes 
of the t reated pat ients exerted a s i gn i f i can t  ex v ivo LAK-act iv i ty .  
In conclusion, the presented experimental data and the pre l iminary  in v ivo f i n -  
dings suggest that  adoptive immunotherapy may be e f f ec t i ve  in pat ients wi th 
gast r ic  carcinoma. 

Div is ion of Haematology/Oncology, Department of In terna l  Medicine, J.W. Goethe 
Un ivers i ty ,  Theodor-Stern-Kai 7, D-6000 Frankfurt /M. 70 
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ACTIVATION OF HUMAN GRANULOCYTES AND B LYMPHOCYTES BY THE ANTI CD 
24 MONOCLONAL ANTIBODY VIBE3 

F.... ~Lagtze.x .Q,__ ~ a n a  W.gnapD 
Recently several actiyation sign~l transducing membrane proteins 
nave been uezineo on human T and B lymphocytes. We present here a 
structure, expressed both on human granulocytes and on human B 
cells which has in both cell types a signal transducing capacity. 
We detected this structure when searchlng for monoclonal antibo- 
dies with the capacity to activate human granulocytes. As a para- 
meter of granulocyte activation we assessed the triggering of the 
respiratory burst, an essential component of the antibacterial 
function of granulocytes, by measuring the fluorescence of dichlo- 
rodifluorescindiacetate (DCF) with a flow cytometer. In this way 
the intracellu!ar production of hydrogen peroxide is detected. 
Interestingly we found the monoclonal antibody VIBE3, established 
in our laboratory and specific for the CD24 antigen, which leads 
to an activation of the respiratory burst upon crosslinkage with a 
goat anti mouse F(ab)~ immunoglobulin preparation. 
Since this antigen fs also expressed on B lymphocytes we were 
further interested if B cells can also be activated via this 
surface antigen. As an early parameter of B lymphocyte activation 
we assessed intracellular calcium concentrations by measuring the 
fluorescence of the calcium sensitive probe fura 2 in a spectro- 
fluorometer. It was found that B lymphocytes, i.e. malignant cells 
from a CLL patient and tonsil B lymphocytes show an increase in 
free cytoplasmic calcium levels upon crosslinking of the CD24 
antigen. Crosslinka@e of CD24 with VIBE3 antibody also led to an 
Impresslve mncrease in DNA synthesis of PMA stimulated B cells. 
Thus we provide evidence that the CD24 antigen is a signal trans- 
ducing structure both in human granulocytes and B lymphocytes. 

Inst. f. Immunologic der Univ. Wien, Borschkeg. 8a 1090 Wien 
Supp. by Fonds z. F6rderung d. wissenschaftl. Forschung 0sterreich 
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COOPERATIVE EFFECTS BETWEEN BONE MARROW (BM) STROMAL CELLS AND T CELLS: 
UPREGULATION OF HLA-CLASS I I  ANTIGENS ON MONOCYTOID STROMAL CELLS BY NATURAL 
INTERLEUKIN 3 (IL 3) IN LONG TERM BONE MARROW CULTURES 

R. Sorg, U. Reichl, E.M. Schneider, I .  Lorenz, C. Schmidt, H.J. BUhring, and 
P. Wernet 

Stromal ce l l s  from BM cons t i tu te  a major source of hematopoetic growth factors  
in v ivo.  Moreover, they may as well  serve as ta rget  ce l l s  fo r  factors se- 
creted by act ivated T ce l l s .  Monocytoid stromal ce l l  layers establ ished from 
human long term BM cul tures were found to homogeneously express HLA-DR, -DQ, 
and -DP antigens i f  cu l tured in the presence of T ce l l  condi t ioned medium 
(TCM) contain ing IL 2 and IL 3. In contrast ,  cul tures were only weakly posi-  
t i v e  forHLA-DR and -DP, and negative fo r  HLA-DQ i f  cu l tured in the absence of 
TCM. Simultaneously, TCM condit ioned the continuous p r o l i f e r a t i o n  of myeloid 
progeni tors in prox imi ty  to the stromal layer ,  whereas cul tures in i t s  absence 
died o f f  w i th in  the f i r s t  2-3 weeks. Upregulat ion of HLA-class I I  on monocy- 
to id  ce l l s  (stroma ce l l s )  was d i s t i n c t  from that  mediated by IFN-y since 
nei ther  IFN-y was added to the cul tures nor was i t  secreted during the f i r s t  
50 days of cu l tu re .  Moreover, strong HLA-class I I  expression occurred s imulta-  
neously with the p r o l i f e r a t i o n  of myeloid progeni tors from stem ce l l  pre- 
cursors in these cu l tures.  Within the context  of bone marrow t ransp lan ta t ion  
(BMT), the ac t i va t i on  of HLA-class I I  r es t r i c t ed  inducer T ce l l s  in ear ly  
phases a f te r  a l logeneic BMT coincides wi th s i gn i f i can t  increases of per ipheral  
leukocyte counts in most instances and thus indicates hematopoetic recons t i t -  
u t ion.  These inducer T ce l l s  are thought to play an important ro le  by "feed- 
ing" the hematopoetic system with IL 3 and thus fu r the r  upregulate regenera- 
t ion  of a stem ce l l  pool as a p rerequ is i te  for  hematopoetic recovery. 

Immunologisches Labor der Medizinischen K l i n i k ,  D-7400 TUbingen 
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A NOVEL CELL SURFACE GLYCOPROTEIN IS ACTIVATION REGULATED IN HUMAN T CELLS 

J. Atzpodien, C. BOhrer, D. Wisniewski, S. Gulati, R. Knowles, K. Welte and 
B. Clarkson 
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Monoclonal antibody (mAb) H28 has been shown to react with human large granular 
lymphocytes/natural killer (NK) cells (Bai et al., Eur. J. Immunol., 13:521, 
1983) and human bone marrow myeloid and erythroid precursor cells (Wisniewski 
et al., Blood, 69:419~ 1987). We found expression of the H25 cell surface gly- 
coprotein to be species specific and highly restricted to the hematopoietic 
system. T lymphocytes (CD3+) freshly isolated from peripheral blood did not 
react with mAb H25. However, expression of the antigen could be induced in both 
fresh and continuously cultured T cells upon activation via different pathways. 

Fresh purified CD3+ T lymphocytes expressed the H25 antigen, following stimula- 
tion of the T3/Ti and the TII complex, respectively. Induction of the H28 anti- 
gen was preceeded by the expression of transferrin receptor, Tac, and HLA-DR 
surface antigens~ regardless of the activation pathway. When CD3+ cells were 
stimulated via the T3/Ti complex in the presence of interleukin-2, a proportion 
of these cells acquired natural killer activity and phenotype. This subpopula- 
tion was specifically identified by the H25 mAb. 

Thus, we could demonstrate that mAb H25 recognizes a cell surface glycoprotein 
which is found on biphenotypic (CD3+, Ng01/NKHI+) lymphocytes displaying mature 
T cell and NK cell properties; this cell population appears to be clinically 
relevant in that it may contribute to graft vs. host disease and/or graft vs. 
leukemia effect in bone marrow transplant patients. 

Memorial Sloan-Kettering Cancer Center, Dept. 6210, 1275 York Avenue, New York, 
NY 10021, USA 
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SURFACE CHARACTERISTICS OF HUMAN PERIPHERAL BLOOD BASOPHILS 

C. Stain r H. Stockinqer, M. Scharf, U. J~ger, H. G6ssinger, K. 
Lechner and P. Bettelheim 

A combined toluidine/immunofluorescence staining procedure was 
used to investigate the surface determinants of human basophils 
with a panel of well established monoclonal antibodies (mAbs, 
n=60). The close relationship of basophils to other mature 
myeloid cells was indicated by the reactivity of a number of 
myeloid associated antibodies (mAbs against the LFA-I family 
(CDIIa, CDI8), mAbs against lactosylceramide (CDwl7), anti gp 150 
mAbs MCS2 and MY7 (CDI3), anti gp 67 mAb MY9 ~CD33) anti Fc~- 
receptor mAb CIKM5 (CDw32), anti CRI mAb Ell (CD35), and the anti 
glycolipid mAb VIM-2). Basophil surprisingly express at least 
three activation linked structures not detectable on mature 
neutrophils, i.e. the p45 structure (CD38), the p24 structure 
(CD9) detected by CD9 mAb BA-2, and the receptor for interleukin 
2. CDI6 mAbs directed against the 50-70kd Fc2-receptor of 
neutrophils did not stain basophils at all. Thi~ was also the 
case with CDI2 mAb 63D3, recognizing the monocyte/granulocyte 
associated p200 antigen and with CDI4 mAbs VIM-13 and Mo2, 
detecting the monocyte specific structure p55. In FACS analyses 
purified basophils obtained from CGL-patients revealed identical 
results. In summary, basophils display a unique immunological 
phenotype and possibly represent an activated cell population. 

I. Med. Dept., Univ. of Vienna, Lazarettgasse 14, A-1090 Vienna 
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SURFACE PHENOTYPE ANALYSIS OF HUMAN MONOCYTE-DERIVED MACROPHAGES: EXPRESSION OF 
OSTEOCLAST-ASSOCIATED ANTIGENS AND OTHERS 
R. Andreesen, W. Brugger, R.C. Atkins, and G.W. L~hr 
Cu l t i va t i on  of blood monocytes (me) on t e f l on  f o i l s  is a su i tab le  in v i t r o  
model to study various aspects of the terminal maturat ion mo undergo in VlVO 
upon migrat ion from the c a p i l l a r y  bed in to  body cav i t i es  and t issues.  B ~  
d i f f e r e n t i a t i o n  produces competent e f fec to r  macrophages (MO) in spec i f ic  and 
non-speci f ic  immunity and brings about the great d i v e r s i t y  wi th in  in the ce l l  
fami ly  in terms of morphology, biochemistry and funct ion l i k e  Kupffer ce l l s ,  
microg l ia  ce l l s ,  osteoclasts,  etc.  The mo o r ig in  of the l a t t e r  has been ques- 
t ioned when monoclonal ant ibodies (mAB) developed against osteoclast  antigens 
could be shown not to react with blood mo and t issue MO (1).  Using immuno- 
s ta in ing of s ingle ce l l s  as well as a sens i t i ve  cell-ELISA we have screened 
more than 185 mAb on t h e i r  se lec t i ve  r e a c t i v i t y  with mature MO but not blood 
mo. Besides the known expression of MAX antigens, the t r ans fe r r i n  receptor and 
BA-2, some myleoid antigens (SC9, HEIO, 14B6, 12Bl), the low a f f i n i t y  receptor 
fo r  IgG (CDI6), and 2 osteoclast  antigens (13C2, 23C6) could be detected on the 
surface of mo-derived MO. The antigen 13C2 appeared on more than 90 % of the MO 
on cu l ture  day 7 at high densi ty .  The r e a c t i v i t y  of the 23C6 mAB developed at a 
l a te r  cu l tu re  stage, was weaker than with the 13C2 and never exceeded 25 % of 
the mature MO. The resul ts  a l low the deta i led  d e f i n i t i o n  of a cha rac te r i s t i c  
surface phenotype of end-stage matured MO. The 13C2 + 23C6 + phenotype of mo- 
der ived MO may re in force  the hypothesis of the mo o r ig in  of osteoclasts.  
Teflon MO should provide too ls  with which to study the regulated expression 
and po ten t ia l  funct ion of these osteoclast  associated antigens. 
(1) Horton et a l . ,  Cancer Res. 45: 5663, 1985. 

Medizinische K l i n i k  I ,  Hugstetter Str .  55, D-7800 Freiburg 
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SPECIFIC AND SENSITIVE DETECTION OF TUMOR CELLS IN SEROUS EFFUSIONS WITH 
THE USE OF MONOCLONAL ANTIBODIES 

J.Mezger, R.Lamerz, W.Permanetter~ and W.Wilmanns. 
AIM: To improve the detecLion of tumor cells in serous effusions using mono- 
clonal antibodies (MAb) Lo CEA and EMA. 
METHOD: MAbs CEA-84 and E 29, cyLoposin preparations, immunocyLochemical 
staining (indirect alkaline phosphatase). 
PATIENTS: 39 benign, 103 malignant (78 carcinomas (Ca), 7 mesotheliomas, 
18 oLher tumors); 39 aseitic, 104 pleural effusions. 
CONVENTIONAL CYTOLOGIC DIAGNOSES: In benign diseases: all "negative for 
malignancy". In malignsnL diseases: 36 "positive for malignancy": 5 "sus- 
picious", 62 "negative". 
IMMUNOCYTOCHEMISTRY: In benign cases, CEA-84 stained no cells at all, anti- 
EMA gave a very ~eak granular stsning of mesothelia in 2 cases. EMA-staining 
~as positive in 47 Ca cases, 2 mesothelioma, and i teratoma, CEA-84 reacted 
v~ith 28 Ca and 1 teratoma. CEA staining occurred only in gastrointestinal 
breast and lung Cs. EMA-positive cases were found in all types of Ca. 
CONCLUSIONS: EMA staining considerably improves the detection of Ca cells 
in serous effusions. Additional staining for CEA ist able Lo provide in- 
formation about the site of the primary tumor. 

Inst.f. Klinisehe H~matologie der GSF; Med. Kliniken III und IT, Klinikum 
GroBhadern, Patho]ogisches Institut, Universit~t MOnchen. D-8 MUnchen 70, 
Marehioninistr.15 
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I~tMUNOTOXINS DIRECTED AGAINST HUMAN OVARIAN CARCINOMA CELL LINES 

R. Pirker, D.J.P. FitzGerald, M.C. Willingham, H. Ludwig and 
I. Pastan 

Several immunotoxins (ITs) active against human ovarian carcinoma 
cell lines have been developed (Cancer Res 45, 751, 1985; J Clin 
Invest 76, 1261, 1985). The activity of the ITs was affected by 
the number of target antigens on the cell surface, the cellular 
uptake of the monoclonal antibodies and the toxin sensitivity of 
the target cells. Because ITs, particularly those made with 
ricin A chain, often have low activity, several drugs were eva- 
luated for their ability to enhance the in vitro activity of ITs 
reactive with ovarian carcinoma cells. ITs made with ricin A 
chain (kindly provided by Cetus Corporation, Emeryville, CA, USA) 
and an IT composed of an anti-transferrin receptor monoclonal 
antibody and Pseudomonas exotoxin were used. The activities of 
these ITs could be enhanced by verapamil, dansylcadaverine and 
trifluoperazine. Comparing ID50 values of inhibition of protein 
synthesis, the amount of enhancement ranged from 2- to ) 25-fold, 
was dependent on the drug concentration and was greater at short 
incubation periods. Enhancement was also seen in a colony for- 
mation assay. The enhancing agents did not decrease the spe- 
cificity windows of the ITs. ITs with and without modulating 
drugs could become a new class of anticancer agents. 

Second Medical Clinic, University of Vienna, A-I090 Vienna, 
Austria, and National Cancer Institute, Bethesda, MD 20892, USA 
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INDUCTION OF AN ANTI-ANTIIDIOTYP-ANTIBODY CROSSREACTING WITH COLON CARCINOMA 
DETERMINANT (C017-IA) IN HUMANS: PHASE I-STUDY 

E. Schmolll I A. Buhr 2, R 1Raab 3, D.iHerlyn4, I .  Sc~edel 2, H.-J. S~hmoll I 
H. Poliwoda , C. Sch~ber , M. Stahl , R. Pichlmayr , H. Koprowski 
Treatment with mouse monoclonal antibody (AB) preparations to colorectal  car- 
cinoma (CRC) determinants turned out to be rather ine f fec t ive  with concering 
i nh ib i t i on  of tumor growth. Therefore the induction of cytotoxic AB in humans 
by vaccination with an antimouse-idiotype AB seems to be an a l te rna t ive  ap- 
proach to raise speci f ic  humoral as well as T -ce l lu la r  imune ract ions. In th is  
study 42 patients (pts) with disseminated CRC have been vaccinated with poly- 
clonal aluminumhydroxiprecipitated goat AB (AB2) speci f ic  for  CoI7-1A mouse 
monoclonal AB (AB1). Doses and schedule: from 0.5 with increasing doses to 16mg 
s.c. day 1,8,15,43 (cumulative dosages 2-64) with (15 pts) and without (27 pts) 
addi t ional  booster 4 weeks thereaf ter .  23 pts received concomittant chemothera- 
py 5-FU/high dose f o l i n i c  acid. Development of  serum AB to goat ant i - ID (AB3) 
and to mouse monoclonal AB (AB1) as well as to goat determinant were observed 
by ELISA with a median fo l low up of 5 (1-18) mos. 26/42 pts developed s i g n i f i -  
cant t i t e r s  of AB3 a f te r  a medium time of 18 (2-28) weeks. An addi t ional  e f fec t  
on AB3 t i t e r s  could be achieved by the appl icat ion of ser ia l  booster in jec t ion  
in in te rva l l s  of 4 weeks. Fever and ch i l l s  for  6 hrs were observed as side 
e f fec ts ,  erythema/oedema at the s i te  of in jec t ion occurred only a f te r  the in- 
jec t ion of more than 4mg single dose. This report demonstrates the p o s s i b i l i t y  
of inducing ant igen-speci f ic  imune reations by internal  image vaccination in 
humans for  the f i r s t  time. Ant i id io type vaccination in CRC merits evaluation 
in fur ther  c l i n i ca l  phase I I  ~ r ia ls .  
Abt. H~matologie/Onkologie, ~ Abt. Im~unologie, ~ Abt. Abdominalchirurgie, 

a l l  Medizinische Hochschule Hannover, Wistar I n s t i t u t  of Anatomy and Biology, 
Phi ladelphia, U.S.A.; Supported by Sandoz Forschungsinsti tut 
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CONJUGATES OF PLATINUM WITH MONOCLONAL ANTIBODIES 

B . K o c h  1 , E . B e c k  1,  M . G r a m a t z k i  1,  A . W a l d h e r r  2 a n d  J . R . K a l d e n  1 

The effectiveness of the drug cis-diamminedichloroplatinum (II) 
(cis-DDP) has been proved in various human tumor situations. To 
enrich cis-DDP in neoplastic tissue the conjugation to monoclonal 
antibodies (MAB) directed against tumor associated antigens seems 
reasonable. The binding of cis-DDP to MAB may be achieved by 
different methods: I. cis-DDP may be complexed by a chelating sub- 
stance e.g. diethylenetriaminepentaacetic acid (DTPA) bound to 
MAB via the cyclic anhydride procedure, 2. cis-DDP may bind to 
thiol groups introduced into MAB by modification with the heterc- 
bifunctional reagent N-succinimidyl 3-(2-pyridyldithio)propionate 
(SPDP). Applying both procedures cis-DDP was conjugated to MAB 
directed against the T-cell antigen CD7 and against MHC class II 
antigen. The conjugates formed were shown to mediate antiprolifer- 
ative capacity as determined in a cell proliferation assay using 
the cell-lines CEM,MOLT3,IM9 and JM. Cell-lines preincubated with 
specific MAB-cis-DDP conjugate showed inhibited cell proliferation 
as compared to the untargeted cell-lines. Cell-lines preincubated 
with a MAB-cis-DDP conjugate directed against an epitope not ex- 
pressed on cell surface were not affected. The complex MAB-cis- 
DDP produced by the DTPA procedure proved to be relatively stable 
when stored for 8 weeks at 4 ° C. The results obtained indicate 
that MAB-cis-DDP conjugates mediate specific antiproliferative 
capacity. 

Institute for Clinical Immunology and Rheumatology(1) and Dept.of 
Laboratory Medicine(2) ,University of Erlangen,D-852 Erlangen, FRG 
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COMBINED ADJUVANT TREATMENT WITH CMP-CHEMOTHERAPY AND TAMOXIFEN IN POSTMENO- 
PAUSAL PATIENTS WITH STAGE I I  BREAST CANCER: A CONTROLLED PROSPECTIVE RANDO- 
MIZED STUDY 
P. Aig inger,  E. Kubista, H. Salzer, P. Sevelda, M. Langer, A. Staf fen,  
J. Spona and C.C. Z ie l i nsk i  

263 

Although adjuvant chemotherapy has been shown to be advantageous in cer ta in  pa- 
t i en ts  with stage I I  breast cancer, no ideal t reatment modal i ty  has been yet  
found fo r  postmenopausal pat ients suf fer ing from th is  disease. We have per- 
formed a con t ro l led  prospect ive study in 84 postmenopausal pat ients with stage 
I I  breast cancer, in which pat ients were randomized to receive e i the r  adjuvant 
chemotherapy (CMF, s ix  courses) or tamoxifen (20 mg/day fo r  two years) or both. 
A f te r  a median observat ion t ime of 48 months, 36.9 % of the pat ients had ex- 
perienced a recurrence of the disease. 52.9 % of the pat ients  with CMF therapy 
versus 36 % of pat ients with tamoxifen treatment compared with 16 % with com- 
bined chemo- and hormonetherapy had developed metastases (p 0.0089). We con- 
clude from th i s  part  of the i nves t i ga t i on  that  combined adjuvant CMF- and 
tamoxi fen-treatment might be advantageous in postmenopausal pat ients  with stage 
I I  breast cancer. We have found that  pat ients  with ER 30 fmol/mg had a s i g n i f i -  
can t ly  shorter re lapsefree i n te rva l  and a s i g n i f i c a n t l y  higher incidence of 
metastases (36.4 %), as compared to pat ients with ER 30 fmol/mg (13.2 %; 
p O.OOll). The incidence of metastases was s im i la r  in pat ients  with ER con- 
centrat ions of lO fmol/mg (33.3 %) and those with ER I0-30 fmol/mg (33.3 %), 
but s i g n i f i c a n t l y  lower when ER concentrat ions were e i the r  30-I00 fmol/mg(lO%) 
or lO0 fmol/mg (17.9 %; p O.Ol, respec t i ve l y ) .  These resu l ts  could i l l u s t r a t e  
that  the c l i n i c a l l y  re levant  cu t -o f f  range between ER-pos i t i v i t y  and -nega t i v i -  
t y  may l i e  at 30 fmol/mg in postmenopausal pat ients ,  and thus be higher than 
assumed prev ious ly .  

I I .  Med. Univ. K l i n . ,  Garnisong. 13, A-1090 Wien, Osterreich 
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TREATMENT OF METASTATIC BREAST CANCER: FLEXIBLE CASE ADAPTED DECISIONS OR 
FIXED STRATEGY? 

F. Porzsol t ,  L. Buchelt~ G. Meuret, S. Mende, E.D. Kreuser, W. Schreml 
A complex strategy which considers 8 subgroups of metastatic breast cancer 
(MBC) patients and recomends 8 different primary therapies for these subgroups 
and up to 8 consecutive lines of therapies has been used by the Regional 
Study Group of the Tumor Center Ulm. From Jan. 83 to Dec. 85 347 pts were 
prospectively recruited, 335 were evaluable. 38% of pts were stratified to 
a high risk group defined by at least 1 out of 7 criteria. A total of 804 
consecutive lines of therapies were evaluated. Deviations from the proposed 
strategy were recorded as protocol violation and the survival of high and 
low risk pts without and with violations of the protocol was evaluated. The 
data demonstrates that median survival of all pts is 25 mos which corresponds 
to data of other groups. The survival of pts without protocol violations 
(n=165) is not different from those with protocol violations (n=170) (p=0.035). 
When subgroups of pts are considered, it can be shown that survival of low 
risk pts without protocol violations (n=li7) is longer than of low risk pts 
with protocol violations (n=91) (p=0.0015). In high risk pts survival was 
longer in the group with (n=79) compared to the group without (n=48) protocol 
violations (p=O.O070). This data suggests: Both, a fixed strategy and flexible 
case adapted decisions may considerably influence the survival of pts with 
MBC. Second, in order to find out which sequence of therapies should be given 
to subgroups of MBC pts it is necessary to accept a fixed treatment strategy 
and to analyse the results. 

Regionale Studiengruppe Tumorzentrum Ulm, Steinh~velstr. 9, D-7900 Ulm. 
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A THREE DAY SCHEDULE OF HIGH DOSE LEUCOVORIN(L) PLUS 5-FLUOROURACIL(F) IN UN- 
TREATED PATIENTS WITH PROGRESSIVE AND ADVANCED COLORECTAL CANCER-PHASEI/II STUDY 

C.Sch~ber, N.Stahl,H.-J.Schmoll ,H.Pol iwoda,M.Freund,U.Fink,H.Schick,P.Preusser 
and H.Wilke 

High doses of L enhances c y t o t o x i c i t y  of F in v i t r o ,  C l in i ca l  data with L pious 
F in co lorec ta l  cancer sustain th is  f i nd ing .  
A phase I / I I  study was carr ied out to determine the recommended dose fo r  phase 
I I  studies.  In add i t ion  f i r s t  data on ant ineop las t ic  a c t i v i t y  were ascertained. 
L 300mg/m 2 i . v .  was given on day 1,2,3 fo l lowed by F 500mg/m 2 i . v .  day 1,2,3 
one our a f t e r  L. F was escalated step by step in 100mg/m 2 doses un t i l  unto le-  
rable t o x i c i t y ( m y e l o t o x i c i t y  WHO 3, mucos i t i s /s tomat i t i s  WHO 2) occured in 2 
out of 5 p ts . .  Cycles were repeated day 22-28. 5 pts. recieved 500mg/m 2 F. Dose 
l im i t i ng  t o x i c i t y  was seen on dose leve l  700mg/m 2 F. Thus the recommended dose 
in th is  se t t ing  was 600mg/m 2 F. So far  21 pts of th is  ongoing study have enter-  
ed th is  dose leve l .  They a l l  had measurable and progressive disease. 17 pts. 
(44 cycles) are evaluable fo r  t o x i c i t y  ( ~ I  cycle) and 16 pts. fo r  pre l iminary  
response ( ~ 2  cycles) .  4 pts are too ear ly  to evaluate.  Pat ient charac ter is t i cs :  
male 11; female 6; mean age 58 y rs . (34-75) ;  mean Karnofsky PS 85%(60-I00); 
t o x i c i t y  WHO grade: leukopenia I ° (4 ) ,  2°(5) ,  3 ° ( I ) ,  4°(2 ; both pts. were i r r a -  
diated p r i o r  to chemotherapy in the pe lv is ,  one died of  sept icemia);  thrombocy- 
topenia I ° (2 ) ,  2 ° ( I ) ;  mucos i t i s /s tomat i t i s  I ° ( 4 ) ,  2°(3) ,  3 ° ( I ) ;  d iarrhea I ° ( I ) ,  
2°(2) ,  3 ° ( I ) ,  nausea/vomiting I ° ( 6 ) ,  2°(2).  Pre l iminary response in 16 p ts . :  
CR I ,  PR 5, MR 4, NC 4, PD I ,  tox ic  death I .  Conclusions: This schedule seems 
to be as ac t ive  as the often used 5-day regimen with acceptable t o x i c i t y .  The 
reduct ion of the treatment time to three days is an advantage in terms of p a l l -  
i a t i on  and outpat ien t  t reatment.  
Abt. H~matologie & Onkologie, Med. Hochschule Hannover, D-3000 Hannover 61 
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BW 494/32 - A NEW MONOCLONAL ANTIBODY FOR IMMUNOTHERAPY OF EXOCRINE PANCREATIC 
CARCINOMAS (PACA) 

R. Klapdor, M. Bahlo, O. Schwarzenberg, M. Hirschmann, R. Montz 

Because of unsat is fac tory  resul ts  of p a l l i a t i v e  chemotherapy or rad ia t i on  we 
t r y  to invo lve  Mabs in to  the treatment s t ra teg ies fo r  paca, as BW 494/32. BW 
494/32 represents a new Mab which might al low "cold" treatment of paca because 
of a) pos i t i ve  antigen expression by G1 or G2 paca, b) pos i t i ve  ADCC in Cr-51- 
release-assay (Bosslet et a l .  1986), c) pos i t i ve  ISC with 1-131-BW 494/32 
f(ab) 2 fragments in pat ients (Montz et a l .  1986) as well  as in xenografts in 
nude mice (Klapdor et a l .  1986). We now would l i ke  to repor t  on f i r s t  studies 
a) in nude mice bearing the human paca ISCH84 and ASCH84, t rea ted with 400-600 
pg/d fo r  11-21 days ( i . p . )  and b) in pat ients suf fer ing from advanced paca: 
8 ~ 2 ~, 44-73 years of age, with pos i t i ve  ISC or IH, 6 a f te r  proceeding 
chemo- or rad ia t ion  therapy. 5 pat ients were t reated with increasing doses up 
to a t o t a l  of 150-210 mg, 5 with t o ta l  doses of 490 mg (30 mg/d a f te r  I00 mg 
at day I ) ,  under control  of Mab and HAMA serum concentrat ions.  The animal 
studies showed a s i gn i f i can t  dose dependent i n h i b i t i o n  of tumor growth of ASCH- 
84 when treatment was star ted at time of t ransp lan ta t ion ,  however ~o e f fec t  in 
nude mice bearing establ ished tumors of tumors of ISCH84. The pat ients showed 
no side ef fects  except of 1 a l l e r g i c  react ion.  2/10 showed a s i gn i f i can t  de- 
crease of serum CEA, I / I 0  regression of l i v e r  metastasis and necrosis of the 
primary tumor. Basing on these data we are jus t  s ta r t i ng  a mul t icenter  t r i a l  
with BW 494/32 as adjuvant therapy a f te r  tumor resect ion.  

Medical Department, Un ivers i ty ,  Ma r t i n i s t r .  52, D-2000 Hamburg 20 
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MULTIMODALITY THERAPY OF ADVANCED AND UNRESECTABLE ESOPHAGEAL CARCINOMA 
M. Schroeder, R. Fuchs, J. Selbach, M. Westerhausen 
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Eleven pat ients aged 48-76 with a l o c a l l y  advanced or d i s t a n t l y  metastasized 
esophageal carcinoma were t reated with c isplat inum 120 mg/m 2 and vindesine 
3 mg/m 2 an day 1. This was fol lowed on day 3 by bleomycin (10 U/m 2 loading 
dose and I0 U/m 2 iv  24 hr in fus ion x 4 days). Vindesine was administered on 
days 8, 15 and 22. 
Median two cycles were given p r i o r  to radiotherapy . Five pat ients received one 
to three add i t iona l  cycles of chemotherapy a f te r  local radiotherapy (median 
50 Gy). 
One pa t ien t  underwent surgery a f te r  chemo- and radiotherapy,  but at surgery 
there was no tumor. 
Eight pat ients had squamous cel l  carcinoma, 1 pt had small ce l l  carcinoma, I pt 
had adenocarcinoma, 1 pt had und i f fe ren t ia ted  carcinoma. 
The median surv iva l  for  the eleven pts is 20 months (range 5 to 57+ mos). 
Four pts are c l i n i c a l l y  f ree of tumor 29+ to 57+ months. 
Three pts died with local recurrence a f t e r  5, 7 and 8 mos. 
Two pts developed local and d is tant  recurrence a f te r  i i  and 20 mos and died. 
Two pts died not tumor re la ted a f t e r  18 and 24 mOSo 
In conclusion the three drug regimen is pract icab le in pat ients with advanced 
and unresectable esophageal cancer. The surv iva l  data are encouraging. Because 
drug t o x i c i t y  was considerable with severe myelosuppression vindesine 
admin is t ra t ion h~d to be prolonged in halve of the pts. Now we star ted a new 
t r i a l  wi th chemotherapy containing c isplat inum and 5-FU and simultaneous 
radiotherapy.  

Med. K l i n i k  I I ,  St. Johannes-Hospital, An der Abtei 7-11, D-4100 Duisburg 11 
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TREATMENT OF DISSEMINATED MID-GUT CARCINOID TUMOURS WITH 
RECOMBINANT ALFA-INTERFERON 

C. Doberauer~ N. Niederle and C.G. Schmidt 

Recently, encouraging results in treatment of carcinoid tumours 
with human leukocyte-derived interferon-alfa and fibroblast de- 
rived interferon-beta were reported. The aim of this pilot study 
was to assess the clinical effects of human recombinant inter- 
feron-alfa (rlFN-~2b) in patients with advanced mid-gut carcinoid 
tumour and carcinoid syndrome. 
Seven patients with progressive ileal or coecal carcinoid tumours 
and li~er metastases were treated with rlFN-~2b at a dosage of 
2-4xI0 ~ U daily or every other day, subcutaneously. Six patients 
had symptoms of carcinoid syndrome. 
Stable disease lasting 5 to 37+ months (median, 16 months) was 
noted in 6 patients and I patient had progressive disease. A 
temporary decrease in urinary excretion of 5-hydroxyindoleacetic 
acid by more than 50 % was observed in 5 patients. Four patients 
were completely or partially relieved of flushing, diarrhea, ob- 
struction or abdominal pain. The side effects were negligible 
with the exception of mild hyperthermia~ headache and confusion, 
but only during the first week of therapy. 
Treatment with rlFN-~2b offers good palliation to patients with 
disseminated mid-gut carcinoid tumours and carcinoid syndrome. 

Innere Klinik und Poliklinik (Tumorforschung), Universit~ts- 
klinikum Essen, Hufelandstr. 55, D-4300 Essen I 
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TREATMENT OF COLORECTAL CANCER WITH THE MONOCLONAL ANTIBODY 17-IA: A PHASE II 
STUDY. 

R. Obrist, P. Bernhard, I. Werner*, H. Gallati*, Ch. Ludwig, H.R. Stoll, 

J.P. Obrecht 

Recent claims of remissions obtained by treatment of colorectal cancer with 

the 17-IA IgG2a monoclonal antibody (moab) remain to be substantiated, In this 

phase II trial 14 consecutive patients with progressive, measurable, metastatic 

or inoperable histologically proven colorectal cancer were treated with a 

single infusion of 200 mg 17-1A, given in 500 ml 0.9% NaC1 in 90 minutes. 

After a median follow-up of 694 days, 12/14 patients have died. Median survival 

of all patients is 140 days (range 10-728 days). No partial or complete remis- 

sions according to WHO criteria were observed. However, one patient showed a 

drop of elevated liver function tests and CEA-titre. Anti-CEA immunoscintigra- 
phy demonstrated the disappearance of liver metastases, while CT-scan and sono- 

graphy documented the continued presence of lesions of unchanged size. A second 

patient progressed during the first month after 17-1A therapy, but then deve- 

loped extensive calcifications and prolonged stabilisation of his liver meta- 

stases. Both patients are alive and well for 728+ and 563+ days after 17-1A 

administration. With the exception of a corticoid~responsive periorbital edema 

during infusion, no significant side effects were observed. Currently, sequen- 

tial patient sera are analyzed for a humeral human anti-mouse immune response. 

In conclusion, no objective remissions were obtained, however, the observed 

changes may indicate some biological aeitivity of the 17-1A moab and deserve 

further investigations. 

Div.of Oncology, Dept.of Internal Medicine of the University, and Hoffmann-La 

Roche*, Inc., CH-4031 Basel, Switzerland 
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PREOPERATIVE(NEOADJUVANT) CHEMOTHERAPY IN LOCAL ADVANCED GASTRIC CANCER WITH 
ETOPOSIDE/ADRIA~IYClN/CISPLATIN(EAP) - PROMISING RESULTS 

H. Wilke, P. Preusser, U. Fink, M. Kl ink,  U. Gunzer, J. Meyer, H.-J. Meyer and 
H.-J. Schmoll 

25 pts. with i r resectab le(s ta ted by laparotomy) local advanced gastr ic  cancer 
or local recurrent gast r ic  cancer were treated with EAP which has shown to be 
high e f fec t i ve  in th is  tumor. Second look operation wi th curat ive intent ion was 
done in case of ob ject ive response a f te r  EAP. Chemotherapy: Adriamycin 20mg/m 2 
i . v .  day 1,7; Cisplat in 40mg/m 2 i . v .  day 2,8; Et6p6side ~Omg/m 2 i . v .  day 4,5,6; 
Repeat day 22 - 28. E l i g i b i l i t y c r i t e r i a :  measurable ± evaluable disease; ageg65 
y rs . ;  WHO PSi2 ;  no p r i o r  chemo-/radiotherapy; normal rena l - ,  l i v e r - ,  cardiac- 
and bone marrow funct ion. Pts. charac ter is t i cs :  male 20; female 5; mean age 52 
yrs. (20-65) ;  WHO PSI (35%), WHO PS 2 (6£%);-l-ocal advanced 22; local recurrent 
3. Results(chemotherapy): CR 7(28%); PR i i (44%); CR+PR 18(73%); NC+PD 6(24%); I 
tox ic death, ToxiCityWHO grade: leukopenia I ° (2 ) ,  2°(14), 3°(8), 4 ° ( I ) ;  throm- 
bocytopenia I ° (14) ,  2°(4), 3°(3);  nausea/vomiting I ° (8 ) ,  2°(11), 3°(4);  neuro- 
t o x i c i t y  I ° ( I ) ;  no nephrotox ic i ty .  
13 pts underwent second look operat ion;  2 refused re-operat ion;  3 pts. (1CR, 2 
PR~) are assigned for  operation. Results: pCR 6; NED 3; R1-resection 2 (NED af-  
ter  two more cycles of EAP); i r r e ~ e  2: No increased morbidi ty by second 
look operation a f te r  EAP. 
~d ian  remission duration and median survival not yet reached. There were two 
relapses in 11 pts. with NED a f te r  chemotherapy and surgery(1 CNS- , I local + 
CNS relapse).  Conclusions: 28% of CR a f te r  EAP and 44% NED a f te r  chemother, plus 
surgery is promising and might o f fe r  new p o s s i b i l i t i e s  for  the treatment of th is  
prognostic unfavourable tumor. Preoperative chemotherapy did not increase morbi- 
d i t y  or mor ta l i t y  a f te r  second look operat ion. 
Abt. H~matologie/Onkologie, Med.Hochschule, 3000 Hannover 61, FRG 
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T-CELL DEPLETION AND "IN VITRO" TREATMENT OF MARROW WITH ABSORBED ATG FOR 
PROPHYLAXIS OF GRAFT-VERSUS-HOST DISEASE (GVHD) IN DOGS. 
H.J.Xolb, K.L.L6sslein, E.Holler, J.Maldacker, J.Mysliewicz, W.Wilmanns and 
S.Thierfelder. 
In allogeneic marrow transplantation GVHD is induced by T-cells contained 
in the marrow graft. In the dog as a preclinical model T-cell depletion by 
antibody rosettes was compared to "in vitro" treatment of marrow with absorbed 
rabbit antithymocyte globulin (ATG) for prophylaxis of GVHD. Donors were 
DLA-homozygous and recipients were DLA-heterozygous and -haploidentical lit- 
termateSo Recipients were conditioned with 9 Gy total body irradiation. Seven 
dogs received untreated marrow and died within 4 weeks of transplantation 
from severe GVHD. "In vitro" treatment of the marrow with absorbed ATG at 
a concentration of 1:200 prevented GVHD in 9 of ii dogs and induced stable 
graft-host tolerance. A monoclonal pan-T antibody was used for rosetting 
of T-cells with sheep red blood cells covered with staphylococcal protein 
A. More than 99,9% of T-cell-rosettes could be removed by separation on a 
density gradient. CFU-GM were retained in the interphase and two autografted 
dogs showed prompt and complete recovery. Two of 4 allografted dogs rejected 
the marrow graft and two died from GVHD. 
Our results indicate that depletion of T-cells from the marrow graft using 
a monoclonal antibody is inferior to "in vitro" treatment of the marrow with 
ATG for prevention of GVHD across major histocompatibility barriers. The 
reason for the superiority of ATG may be either more effective opsonisation 
of T-cells and removal "in vivo" or inactivation of T-cells by other mecha- 
nisms. Supported by the Wilhelm Sander Foundation. 

Gesellschaft fur Strahlen- und Umweltforschung, Institut fur Immunologie; 
Institut f~r Klin. Hgmatologie; Ingolstgdter Landstr. I, 8042 Neuherberg 
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THE CRITICAL T CELL DOSE CAUSING GRAFT-v-HOST DISEASE IN T CELL DEPLETED 
HAPLOIDENTICAL BONE MARROW TRANSPLANTS 
T.H. Eiermann and W. Fr iedr ich 

Recently l i m i t i n g  d i l u t i o n  analysis (LDA) has shown that  leukemic pat ients 
rece iv ing a HLA-identical T ce l l  depleted g ra f t  with less than 1 x 105 T ce l l  
per ki logram do not develop g ra f t - v -hos t  disease (GvHD) (N.A. Kernan, Blood 68: 
770,1986). In order to determine whether th i s  " c r i t i c a l "  T ce l l  dose is the 
same in the hap lo ident ica l  s i t ua t i on ,  we invest igated the residual  T ce l l s  in 
our t ransplants  using the method of Kernan. Depletion of T ce l l s  from bone mar- 
row was achieved by d i f f e r e n t i a l  agg lu t ina t ion  with soybean agg lu t in in  (SBA), 
followed_ by deplet ion of ce l l s  forming roset tes with sheep red blood ce l l s  
( E ) .  LDA of untreated marrow revealed frequencies of cloned T lymphocytes 
ranging from 1/15 to 1/534, thus ind ica t ing  that  the c loning e f f i c i ency  must 
be higher than 50 % in our cu l tu re  system. In T ce l l  depleted marrows, LDA de- 
tected 1/485-I/30570 clonable T ce l l s .  The absolute number of T lymphocytes 
were in the range from 1 x 104 to 1 x 106 . Expressed as T ce l l  per ki logram 
rec ip ien t  weight,  the T ce l l  dose was found below 1 x 105 in a l l  pa t ien ts .  No 
GvHD was observed in these pat ients with one except ion. This pa t ien t  had been 
transfused with 6 x 104 T ce l l s  per k i logram. We conclude from th is  p re l im inary  
data that  the c r i t i c a l  T ce l l  dose causing GvHD is in hap lo ident ica l  t rans-  
plants between 104 - 105 T ce l l s  per k i logram. Therefore i t  seems that  the 
c r i t i c a l  T ce l l  dose causing GvHD might not be much d i f f e r e n t  from that  re-  
ported in the case of HLA-identical g ra f ts .  

Dept. of Transfusion Medicine and Ped ia t r ics ,  Un ivers i ty  of Ulm 
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CORRELATION BETWEEN SPECIFICITY AND FUNCTION OF GRAFT-VERSUS-HOST-REACTIVE 
(GVHR) AND AUTOREACTIVE T CELL LINES TO THE OUTCOME OF ALLOGENEIC BONE MARROW 
TRANSPLANTATION (BMT) 

C. Mauz, M. Haen, G. Ehninger, P. Wernet, and E.M. Schneider 

Act ivated T ce l l  l ines derived from BMT pat ients were successful ly establ ished 
by cu l tu r ing  per ipheral  blood mononuclear ce l l s  (PBMC) in p a r t i a l l y  pu r i f i ed  
In te r leuk in  2 at one to 2 days before c l i n i c a l  mani festat ion of acute GvH 
disease. These T ce l l  l ines were CD4+ and p ro l i f e ra ted  in primed lymphocyte 
tests (PLT). I t  was a consistent  f ind ing that  a subpopulation responded to 
host ce l l s  alone whereas a d i f f e ren t  one p ro l i f e ra ted  to autologous stimu- 
l a to rs ,  and both recognized antigen in r e s t r i c t i o n  with HLA-class I I  antigens. 
In 4 T ce l l  l ines the ant i -hos t  react ive  subpopulations were blocked by mono- 
clonal ant ibodies (moAb) to HLA-DQ and the autoreact ive component was in-  
h ib i ted  by anti-HLA-DR moAb in some cases, and by broadly reac t i ve  anti-HLA- 
DR, -DP, -"DY" moAb in a l l  cases. Funct iona l ly ,  PLT l ines from pat ients with 
a la teron uncomplicated hematopoetic recovery exh ib i ted helper funct ion for  
responsiveness by g ra f t  ce l l s  and concomit tant ly  suppressed responses by host 
ce l l s .  Three pat ients were unique in that  t h e i r  act ivated T ce l l  l ines lacked 
the ant i -host  reac t ive  component as well as the res t r i c ted  suppression of host 
ce l l s .  Despite t h e i r  primary normal hematological recons t i t u t i on  these pa- 
t i en t s  relapsed wi th in  140 to 510 days a f te r  BMT. Prospective and re t rospect -  
ive studies aim at the possible i n t e r r e l a t i o n s  between s p e c i f i c i t y  of pre-GvH 
T ce l l  l i nes ,  and the mani festat ion of c l i n i c a l l y  mild or severe acute and 
chronic GvHD. Results may be of po ten t ia l  value to unravel d i s t i n c t  versus 
re la ted T ce l l  responses to ensure stable remission by Graft versus Leukemia 
(GvL) r e a c t i v i t y  concommittantly with hos t -spec i f i c  to lerance in v ivo.  

Immunologisches Labor der Medizinischen K l i n i k ,  D-7400 TUbingen 
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A.9~90C'IA~D O[~eI.I(i~TIC~ 

T.Hoffmann, M.Theobald, M.Wiesneth, B.Hertenstein, D.Bunjes and W.Heit 

We studied in selected leuka~nic patients the connexion between T-cell 
depletion of allogeneic bone marrow grafts and bone marrow transplantation 
(BMT) associated ccmplications such as graft versus host disease (GvHD) and 
host versus graft rejection (HvGR). Bone marrow of donors (HLA identical, MLC 
negative siblings) was incubated with the monoclonal antibody (MoAb) 
Campath 1 and autologous cc~plement. Samples of bone marrow mononuclear cells 
(BMMNC) prior to and following T-cell depletion ware polyclonally activated 
by phytohe~agglutinine under limiting dilution conditions and individual 
wells were tested for 112 secretion and cytotoxicity. GvHD and HvG were 
diagnosed clinically by peripheral blood cell counts, bone marrow morphology, 
skin biopsies and genetic markers. Undepleted BM~C's show high incidences of 
112 producing as well as cytotoxic T-lymphocytes (frequencies ranging from 
1/3-1/30). Risk of GvHD is clearly indicated by frequencies of cytotoxic T- 
lymphocyte precursors (CTLp) after depletion: ineffective depletion of CTLp's 
with frequencies ranging from 1/8-1/30, as incidently observed, was found to 
be in strong correlation with GvHD. In contrast HvGR went along with reduced 
CTLp-frequencies (1/1000-1/1500). Remarkably frequencies of ll2-secreting T- 
lymphocytes (HTLp) after depletion were found to be in any case higher than 
CTLp-frequencies but yet in the same correlation with GvHD/HvGR. 
Thus, functional frequencies of residual T-cells in T-cell depleted bone 
marrow grafts give a clear correlation with the appearence of Gv~D and HvGR. 

Abt. Innere Medizin III, Universit~t Ulm, Steinh~velstraBe 9, D-7900 Ulm 
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SELECTIVE ELIMINATION OF MALIGNANT MYELOID BLAST CELLS WITH 
MONOCLONAL ANTIBODIES AND HUMAN COMPLEMENT 

O. Majdic, K. Sugita, U. K611er, H. Stockinger, B. Lowenberg ~ 
and W. Knapp 
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Autologous bonemarrow transplantation may under certain con- 
ditions, be an alternative to conventional chemotherapy or 
allogeneic bonemarrow transplantation, provided that clonoge- 
nic leukemic cells can be removed. For this reason we recen- 
tly have established a purging protocol for acute lymphobla- 
stic leukemia (ALL) (i). At present we are working on a 
purging protocol for acute myeloid leukemia (AML) blasts, as 
AML is the most common acute leukemia, especially in adults. 
We are using for this purpose our monoclonal antibody VIM2 
which reacts with clonogenic leukemia cells (AML-CFU) (2,3), 
but not with normal day 14 CFU-GM cells . We are now able to 
demonstrate that this antibody can even used with human serum 
as complement source and efficiently lyses clonogenic leuke- 
mia cells in a model system. 
i) Sugita K. et al. (1986), Int .J. Cancer 37:351-357 
2) Peschel Ch. et al. (1985), Exp. Hematol. 13/11:1211-1216 
3) Dewel P~ et al. (1986), in: Minimal Residual Desease in 

Acute Leukemia 1986. Eds.: A. Hagenbeek and B. L6wenberg. 
Martinus Nilhoff Publ. Dordrecht, p 68-75 

}nst. of Immunology, Univ. of Vienna, Vienna, Austria and 
The Dr Daniel den Hoed Cancer Center and Rotterdam Radio- 

Therapeutic Institute, Rotterdam, The Netherlands 
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CHEMOTHERAPY AS ALTErnATIVE TO TOTAL BODY IR~ADIATIOH IN PATIENTS 
TREATED WITH BONE MARROW TRANSPLAI~TATION 

C.E.Urban,G.Schmid, A.Gamillscheg,I.Slavc und ?[.Xaulfersch 

While conventional pediatric antineoplastic therapy favours chemo- 
therapy and surgery in an attempt to reduce, delay or delete 
radiotherapy, the necessity of TBI (~otal body irradiation) as 
part of pretransplant conditioning regimens in The field of BMT 
(bone marrow transplantation) has rarely been questioned. 
However, the development of alternative regimens to TBI seems to 
be of importance, since late irradiation effects have been re- 
ported after TBI and the occurence of secondary malignancies is 
of particular concern in patients, who would have benefited from 
BMT otherwise. 
17 patients with various forms of high-risk or chemotherapy-re- 
sistant tumours or leukemias received different pretransplant 
conditioning regimens, but all without the use of TBI, followed 
by allogeneic or autologous BMT. 8 of the 17 patients had various 
forms of leukemia and all received high-dose busulfan-(16mg/kg) 
containing protocols in preparation to BMT. 9/17 patients survive. 
Median survival time of surviving patients is 6o7+ days (range 36- 
1124+ days), and of non surviving patients 42 days (range 9-485 
days). In view of the potential side effects of TBI, further 
alternatives to TBI should be investigated particulary since TBI 
might still be used for the patient, who failed a non TBI-con- 
taining pretransplant protocol. 

Univ.-Kinderklinik Graz, Abteilung f~r H~matologie und Onkologie, 
A-8o36 G r a z 
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ALLOGENEIC BONE MARROW TRANSPLANTATION IN THE ABSENCE OF AN 
HLA-IDENTICAL SIBLING: PRELIMINARY TOBINGEN EXPERIENCE 

G. Ehninger,  R. Dopfer,  C.A. M~11er, G. Pawelec, H. E inse le ,  
H. Schmidt,  M. Haen, H.D. Wa l le r ,  and D. Niethammer 

Twelve p a t i e n t s  (age range 7-34 years ,  median Ig years)  were 
t r a n s p l a n t e d  from donors o ther  than HLA i d e n t i c a l  and/or  MLC 
nega t i ve  s i b l i n g s .  Ten p a t i e n t s  had p a r t i a l l y  matched r e l a t e d  
donors,  and 2 were t r a n s p l a n t e d  from un re la ted  donors. The 
diagnoses were: AHL 2nd CR (N=I ) ,  ALL/AUL 2nd and 3rd CR 
(N=4), SAA (N=I ) ,  and CNL acce le ra ted  phase or b l a s t  c r i s i s  
(N=6). C i c l o s p o r i n  plus metho t rexa te  was u s u a l l y  given as 
GvHD p r o p h y l a x i s .  Engraf tment was documented in 10 p a t i e n t s .  
7 out of 9 eva luab le  p a t i e n t s  developed aGvHD (grade I I ,  N=2; 
grade I l l  and IV, N=5). Four p a t i e n t s  d ied from i n f e c t i o n s  
and pneumon i t i s ,  two p a t i e n t s  re lapsed .  Six p a t i e n t s  are 
a l i v e  w i th  a median f o l l o w  up of 4 months (range 1-12 months).  
The group of p a t i e n t s  t r a n s p l a n t e d  is small  and the f o l l o w  up 
is sho r t .  Nonetheless,  the f requency of aGvHD in such 
p a t i e n t s  was h igher  than in HLA/MLC-matched p a t i e n t s  and, 
moreover,  appears to be h igher  than repo r ted  by others f o r  
similiar s e r i e s .  

Med iz in ische  K l i n i k  und K i n d e r k l i n i k  der U n i v e r s i t ~ t ,  
7400 T~bingen 
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MICROANGIOPATHY AS A FREQUENT COMPLICATION OF ALLOGENEIC BONE MAR- 
ROW TRANSPLANTATION - INDICATORS AND RISK FACTORS 
E Holler, HJ Kolb, E Hiller, U Jehn, W Mraz(1), W Lehmacher(2), 
HH Gerhartz, G Brehm, B Gleixner, W Wilmanns 
Microangiopathy causing severe hemolytic uremic syndrome has been 
reported as a rare complication of ciclosporin (CsA) prophylaxis 
in allogeneic HLA identical bone marrow transplantation. We obser- 
ved clinical and biochemical changes indicative of generalized 
microangiopathy in 41 of 54 (76%) allogeneic marrow graft recipi- 
ents treated with CsA as compared to none in II patients receiving 
methotrexate (MTX) prophylaxis and in 2 recipients of syngeneic 
transplants. Severe microangiopathy resembling thrombotic thrombo- 
cytopenic purpura developed in 7 of 54 patients and was fatal in 
5. Microangiopathic changes were preceded by a decrease of acti- 
vated partial thromboplastin time and fibrinogen to subnormal le- 
vels indicating activation of coagulation. Simultaneously factor 
VIII related antigen rose to 3 23± 35% in patients with moderate 
and to 605+105% in patients with severe microangiopathy reflec- 
ting generalized endothelial damage. Severity of microangiopathy 
was highly correlated with the grade of acute graft-versus-host 
disease (GvHD) (p40.O001) and weakly with cumulative CsA concen- 
trations (p~O.05). It was not influenced by age, diagnosis, stage 
of the disease or by a short course of MTX in addition to CsA. In 
summary our data suggest an altered pathophysiology of acute GvHD 
in CsA treated allogeneic marrow graft recipients causing micro- 
angiopathy in combination with direct CsA toxicity. 
Medizinische Klinik III, Institut f. Klinische Chemie (i), MEDIS 
Institut der GSFmbH (2), Klinikum Grosshadern, Marchioninistr 15 
8000 MUnnhen 70, FRG 
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BONE MARROW TRANSPLANTATION IN ACUTE LEUKEMIA 
H. Schmidt, G. Ehninger, R. Dopfer, H. Einsele, 
SchOch, W. Schmidt, D. Niethammer, H.D. Waller 

M. Haen, K. 
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Bone marrow transplantation (BMT) was performed on 76 patients, 
4 to 49 years old, suffering from acute ]ymphoblastic (ALL) and 
acute non lymphoblastic leukemia (ANLL). Before BMT the pa- 
t ients were in principle treated with 60 mg cyclophosphamide 
per kg body weight on 2 consecutive days followed by a total 
body i r rad ia t ion .  Life table analysis shows that 35 ~(25% for 
ANLL and 45% for ALL) of the patients are al ive at least 5 
years af ter  BMT and 28% are disease free. Of these 76 patients 
only 41 could be shown to be in f i r s t  remission of ANLL or ALL 
or second remission of ALL. 40.5% of these patients are with- 
out relapse and al ive up to 7 years af ter  BMT compared to 17% 
of the other patients who were not in complete remission of 
the i r  disease or in second or la ter  remission of ANLL or in 
third or la ter  remission of ALL. During the f i r s t  100 days 14 
out of 20 patients died because of infections and only 6 be- 
cause of a relapse. Later on main cause of death is relapse of 
the leukemia. 70% of the patients who relapsed were not in 
complete remission or in the second (ANLL), third (ALL) or 
following remission when BMT was performed. BMT provides a good 
therapy for acute leukemia in patients with ANLL in f i r s t  
remission and patients with ALL in second remission. 

Medizinische Klinik Abt. I I ,  Otfried-MOller-Str. 10, D-7400 
TObingen. 
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ALLOGENEIC MARROW TRANSPLANTATION (BMT) FOR CHRONIC MYELOID LEUKEMIA (CML) 
AFTER CYTOREDUCTIVE THERAPY WITH RECOMBINANT ALPHA-2B INTERFERON (IFN ALPHA-2B) 
D.W.Beelen,N.Niederle,K.Quabeck,O.Kloke,H.Sayer,U.Graeven, 
U.W.Schaefer and C.G.SchmJdt 

Based on the assumption that previous busulfan (BU) therapy might increase the 
risk of pulmonary complications after total body irradiation and BMT, we used 
IFN alpha-2b as cytoreductive therapy prior to BMT in ll patients (pts) (3 fe- 
males,8 males;median age 33 yrs.,range 22-49 yrs.) with chronic phase CML.Prior 
to introduction of IFN alpha-2b therapy, 9 of these pts had been treated with 
BU (n=B) or hydroxyurea (n=l) over a period of 48 to 1698 days (median 466 days). 
The duration of IFN alpha-2b therapy ranged between 131 and 607 days (median 269 
days). A hematologic remission (as defined by normslisation of the peripheral- 
biood cell counts and disappearance of all clinical signs of the disease) was 

achieved in i0 of ll pts. BMT was performed after a median interval of 23 days 
(range 16-260 days) from cessation of IFN alpha-2b therapy. Nine pts received 
marrow from an HLA-identical sibllng donor and 2 pts from an HLA-eompatible do- 
nor,respectively. Four of ll pts (36%) developed fatal interstitial pneumonia 
(IP) (CMV-assoeiated IP n=2,idiopathic IP n=2). All 4 pts had been previously 
treated with 8U over a period of 543 to 1698 days (n=3) or with hydroxyurea 
(n=l),respectively. Six of 9 pts, who had an HlA-identical donor are alive be- 
tween 6 and 21 months, resulting in a cumuiative disease-free survival estimate 
of 67% at 21 months post BMT. These favorable results show that IFN alpha-2b is 
effective in inducing hematologic remissions even in pretreated pts. Since major 
pulmonary complications after BMT occured exclusively in pts,who had been exten- 
sively pretreated with BU or hydroxyurea, IFN slpha-2b therapy might be advan- 
tageous for pts designated to BMT. 

Westdeutsches Tumorzentrum,Universit~tsklinik Essen,Hufelandstr.55,43 Essen,FRG 
Supported by Deutsche Forschungsgemeinschaft,Sonderforschungsbereich 102,TP E3 
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INTENSIFIED CONSOLIDATION CHEMOTHERAPY WITH HIGH-DOSE BUSULFAN (BU) AND CYCLO- 
PHOBPHAMIDE (CY) FOLLOWED BY AUTOLOGOUS MARROW TRANSPLANTAIION (ABMT) FOR ACUTE 
MYELOID LEUKEMIA (AML) IN FIRST REMISSION (CR l )  
D.W.Beelen,K.Quabeck,U.Graeven,H.Sayer,U.W.Schaefer and C.G.Schmidt 

Ten patients (pts) (4 females, 6 males; median age 35 yrs., range 16-45 yrs.) 
with AML in CR i (median interval from diagnosis to CR 56 days, range 20-157 
days) underwent ABMT after a preparative regimen consisting of BU (4 mg/kg/day 
orally on 4 consecutive days) followed by CY (60 mg/kg/day i.v. over 2 days). 
The duration of CR before ABMT ranged between 145 and 823 days (median 211 days) 
and marrow was harvested at a median of 187 days from entering CR (range 114-410 
days). Prior to cryopreservat~on,:na attempt ~as made~r:td;el~mibate-~esidual 
elonogenic leukemic cells from the marrow graft. The median time to attain a WBC 
count over lO00/pl was 22 days (range 13-31 days). Sustained recovery of a pla- 
telet count over 20.000/~1 was reached at a median of 44 days (range 21-67 days). 
The duration from ABMT to discharge ranged between 29 and 67 days (median 50 
days). As of May 25,1987 seven of lO pts are alive and in continuous CR with a 
median follow-up of 8 months, resulting in an actuarial disease-free survival 
of 65% at 15 months post ABMT. Causes of treatment failure were leukemic relapse 
(n=2) at 2 and 3 months post ABMT,respectively, and fatal septicemia during 
aplasia (n=l). One of the relapsing pts was successfully treated by reinduction 
therapy and is alive in CR 2 at 1.2 yrs. post ABMT. This analysis indicates that 
ABMT after BU in conjunction ~ith CY as preparative regimen is associated with 
hemopoietic toxicity, which is similar or even more pronounced to that observed 
with intensive induction chemotherapy regimens. Clinical trials will be necessa- 
ry to demonstrate the antileukemic efficacy of this approach as compared to con- 
ventional postremission therapy. 

Westdeutsches Tumorzentrum,Universit~tsklinikum Essen,Hufelandstr.55,43 Essen,FRG 
Supported by Deutsche Forschungsgemeinsehaft, Sonderforschungsbereich 102,TP E3 
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AUTOLOGOUS TRANSPLANTATION OF BLOOD-DERIVED HEMOPOIETIC STEM CELLS: A NEW 
CONCEPT OF STEM CELL RESCUE AFTER MYELOABLATIVE TREATMENT 
M. K6rbl ing, H. Mart in,  A. Pezzutto, R. Haas, B. D~rken, A. Ho, A. K~nig, 
U. Weischedel and W. Hunstein 
To use c i r cu la t i ng  blood as primary source of stem ce l l s  to repopulate bone 
marrow is a concept which re f l ec t s  the phys io log ica l  pat tern in which fe ta l  
hemopoiesis develops. In man, the hemopoietic repopulat ing a b i l i t y  of normal 
c i r cu la t i ng  stem ce l l s  on a complete and permanent basis was f i r s t  demonstra- 
ted by our group in a pat ien t  wi th malignant non-Hodgkin's lymphoma. Two years 
a f te r  autologous blood stem ce l l  t ransp lan ta t ion  (ABSCT) th is  pat ient  is  f u l l y  
reconst i tu ted and in perfect  heal th.  Meanwhile we have performed a t o t a l  of 
16 ABSCT's in the fo l low ing  diseases: AML(CRI)6, AML(CR2+)3, ALL2, malignant 
lymphoma 3, and sarcoma 2. I t  was the purpose of th is  phase 1 study to  evalu- 
ate the k ine t ics  of hemopoietic recons t i t u t i on  a f te r  myeloablat ive treatment 
and ABSCT. Pre l iminary conclusions are: 1 hemopoietic recons t i t u t i on  occurs 
fas te r  than a f te r  bone marrow t ransp lan ta t ion  i f  c i r cu l a t i ng  stem ce l l s  are 
co l lec ted under selected condi t ions (AML and ALL in CRI, not heav i ly  pre- 
t rea ted ) ,  2 the pat tern of hemopoietic recons t i t u t i on  seems to cor re la te  
with the pa t ien ts ' s  pretreatment,  3 stem ce l l  y i e l d  by successive leuka- 
phereses can be g rea t l y  improved by using the stem ce l l  overshooting a f te r  
t rans ien t  chemotherapy-induced myelosuppression. There are cer ta in  prac t ica l  
advantages of using blood derived stem ce l l s  instead of marrow derived stem 
ce l l s .  Besides t h i s ,  the r a t i o  between normal hemopoietic stem ce l l s  and 
clonogenic tumor ce l l s  in the per ipheral  blood of pat ients with malignant lym- 
phopoiet ic  disorders in remission may be in favour of the former, a hypothesis 
yet  to be proven. In so fa r  the per ipheral  blood seems to be an important,  
probably overlooked stem ce l l  source in the concept of stemm ce l l  t ransp lanta-  
t i on .  - Med. K l i n i k  und P o l i k l i n i k ,  S t rah lenk l i n i k ,  and I n s t i t u t  fur  Immunolo- 
gie und Serologie,  Un ivers i ty  of Heidelberg, 6900 Heidelberg 
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IN VITRO EFFECT OF REC. GM-CSF ON HEMOPOIETIC PRECURSORS FROM PATIENTS 
WITH PROLONGED PANCYTOPENIA AFTER AUTOLOGOUS BONE MARROW TRANS- 
PLANTATION. 

R. Haas~ S. Kiesel~ E. Ogniben~ S. Hohaus~ M. K6rbling~ B. D6rken and W. Hunstein 

Fifty patients with acute leukemia in remission have been transplanted with an autograft 
purged with mafosfamide. 32 of the 50 patients (6t~%) are alive and in complete remission 
following ABMT. 5 patients (1096) did not achieve a stable reconstitution of the peripheral 
blood cells. 10 are cytopenic (granulocytes ~. 1.5/hi, platelets ~ 150[nl). The median follow- 
up for these patients after ABMT is 162 days (range 110 to 320 days). We investigated the 
effect  of human rec. GM-CSF (Behring-Werke, FRG) on hemopoietic precursor ceUs from 
those patients with a delayed reconstitution. In a semisolid culture assay (Messner and Fau- 
ser) we evaluated mixed hemopoietic colonies (CFU-GEMMT)~ erythroid bursts (BFU-E) and 
granulocyte-macrophage colonies (CFU-GM). GM-CSF (from 1 to 100 ng/ml) was assessed 
with autologous plasma versus heterologous plasma from normal donors. The average number 
of CFU-GM/ml in the autologous system was t~t~ vs. t~6 in the heterologous. In normal bone 
marrow donors (n=.5) the average number of CFU-GM is 261, and 110 in those patients with a 
complete reconstitution after ABMT. Using GM-CSF (100 ng/ml) an increase in the cloning 
efficiency for CFU-GM of 51% in the autologous and 89% in the heterologous system was 
seen. For those patients with normal peripheral blood counts the increase in the autologous 
system was only 17% and in the heterologous a decrease of 18% occured. 
In summary, patients with a delayed reconstitution of the peripheral blood have a low num- 
ber of determined hemopoietic precursor cells and lack a sufficient production of hemo- 
poietic growth factors. Therefore, the in vivo application of recombinant growth factors 
such as GM-CSF might prove useful to increase mature granulocytes and macrophages. 
Indirectly erythrocytes and platelets could be influenced via an increased production of 
growth factors by macrophages/monocytes. 

Department of Internal Medicine, University of Heidelberg, FRG 
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AUTOLOGOUS BONE MARROW TRANSPLANTATION FOR POOR PROGNOSIS GERM CELL TUMORS 

A.A. Fauser, A. Langleben, P.D. Ahlgren, C. Shustik, B.A. Cooper. 
Bone Marrow Transplant Unit, Royal V ic tor ia  Hospital ,  McGill Univers i ty ,  Mon- 
t r e a l ,  Canada and Med. K l in ik ,  Alb.-Ludwigs-Universi t~t ,  Freiburg, West German~ 

Malignant germ cel l  tumors are considered to be among the cancers presently 
curable by systemic chemotherapy. However, a minor i ty  of these tumors - ident-  
i f i a b l e  by: a) extragonal primary o r ig in  and incomplete resect ion,  b) f a i l u r e  
of i n i t i a l  adequately administered platinum-based chemotherapy, c) extremely 
high tumor markers or a slow rate of decl ine of markers, and d) extremely bulky 
visceral metastases, are presently not curable. We transplanted 4 pat ients 
defined by these prognostic c r i t e r i a .  These pat ients presented with massive 
intraabdominal, in t rahepat ic ,  and/or pulmonary metastat ic choriocarcinoma. One 
pat ient  presented with a HCG of 750.000 and demonstrated a slow decline in 
tumor markers. Two pat ients had residual tumor masses post resection of a 
mediastinal germ cel l  tumor, one of them with yolk sac elements. Al l  pat ients 
were condit ioned with VP-16 1500 mg/m 2, cisplat inum 120 mg/m 2, and cytoxan 120 
mg/kg, fol lowed by autologous bone marrow t ransplantat ion.  Hematologic recon- 
s t i t u t i on  occurred wi th in 17-24 days. Al l  4 pat ients are a l i ve ,  wel l ,  and free 
of disease with a fo l low up time between 4 to 25 months. Our prel iminary data 
suggest that  high dose of combined chemotherapy fol lowed by autologous bone 
marrow t ransplantat ion might provide long term control or even a cure for  pa- 
t i en ts  with germ ce l l  tumors with poor prognosis. 

Dr. A.A. Fauser, Division of Hematology, Royal V ic tor ia  Hospital ,  687 Pine 
Avenue West, Montreal, Quebec Canada H3A IAl 
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AUTOLOGOUS AND ALLOGENEIC BONE MARROW TRANSPLANTATION IN ADVANCED HODGKINSs 
DISEASE 
H. Link*, W. Kayser#, W. GaBmann#, M. Rister#, M. S to l l * ,  H.J. Schmid+, 
M. Freund*, R. Kuse§, A. Calavrezos§, H. Poliwoda*, N. Schmitz# 
Seven adult pat ients with relapsed Hodgkin's disease have been t reated with 
high-dose chemotherapy fol lowed by bone marrow t ransplantat ion (BMT). Six pa- 
t ien ts  were rescued by autologous cryopreserved and one pat ient  by al logeneic 
bone marrow. The median age was 23 years (range 22-34 years). Al l  of them have 
been t reated with the CVB-protocol consist ing of CYCLOPHOSPHAMIDE 1500 mg/m z 
days -6, -5, -4, -3, BCNU 500 mg/m 2 day -6, VP-16 250-300 mg/my days -6, -5, 
-4. Three pat ients were treated with addi t ional  involved f i e l d  i r r ad i a t i on .  
Addi t ional  to ta l  nodal i r r ad ia t i on  was used fo r  the pat ient who received an 
al logeneic g ra f t .  The t o x i c i t y  consisted of damage to mucosal and skin bar- 
r i e r s ,  fever and in fect ions during granulocytopenia and of heart f a i l u r e  (3 
pat ients) .  Hematopoiesis recovered in a l l  pat ients.  Six pat ients achieved a 
complete remission. One pat ient  only went in to par t ia l  remission, he eventual- 
ly died from bronchopneumonia. As of May 1987 f i ve  pat ients remain in remis- 
sion. The response rate in th is  heavi ly pretreated group of pat ients is very 
encouraging. This therapeut ic approach should therefore be evaluated in a 
larger number of pat ients with poor prognosis. 

* Abt. H~matologie-Onkologie; + Abt. P~diatrische H~matologie-Onkologie, 
Med~zinische Hochschule Hannover, 3000 Hannover 61; # I I .  Medizinische K l in ik  
der Univers i t~ t ,  2300 Kie l ;  § Abt. H~matologie Krankenhaus St. Georg, 
2000 Hamburg 1 
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CCMPARISON OF AIIOG~IC AND AUTO--S BONE MARROW TRANSPLANTATION FOR THE 
TREATMENT OF ADVANCED REFRACTORY LYMPHOMA 

G.M. Schmidt, A.P. Nademanee, P.J. Bierman, M.R. O'Donnell, J.L. Fahey, S.J. Furman, 
D.S. Snyder and K.G. Blume 
Preliminary data from allogeneic and autologous bone marrow transplantation (I~T) 
indicate that approximately 30% of patients with advanced lymphoid malignancies may 
be cured. However, a large number of patients will not have a histocompatible donor 
and graft-versus-host disease (GVHD) and its sequelae add considerably to morbidity 
and mortality. We are therefore comparing allogeneic ~ in patients with a 
histocompatible donor versus autologous ~ in patients without a suitable marrow 
donor. In this ongoing study, both groups receive the same cytoreductive 
inmunoablative regimen. Twenty patients (age range: 22-41 years; median: 27 years) 
with advanced lymphoid malignancies received allografts and a complete remission was 
achieved in 15 patients; seven of these 15 patients are alive and in complete 
remission for 1-26 months (median: 9 months) after BMT. Five patients died of 
interstitial pneumonia and one with chronic GVHD/bacterial pneumonia. Five patients 
who had achieved only a partial response died with progressive disease. Two 
patients were toe early for evaluation when they died within three weeks after bone 
marrow transplantation with fungal infections. Twelve patients (age range: 24-50 
years; median: 31 years) with advanced lymphoid malignancies without bone marrow 
involvement received the same preparative regimen followed by autologous marrow 
reinfusion, Eight patients are alive and in complete r~nission for 1-7 months after 
autologous marrow infusion. Three patients have relapsed. One patient died with 
multi-organ failure due to pre-existing polynsuropathy. More patients are needed to 
allow a comparative analysis. Updated results will be presented. 

City of Hope National Medical Center, 1500 E. Duarte Road, Duarte, California 91010 
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MANAGEMENT OF PATIENTS WITH CARCINOMA OF UNKNOWN PRIMARY: THE RECOGNITION OF 
PROGNOSTICALLY DIFFERENT SUBGROUPS AND THEIR INPUT ON TREATMENT REPORTS 
I .  Wildfang ( I ) ,  R. Rathmann ( I ) ,  C. Tamme (2), G. HUbner (2), Chr. Sch~ber (2) 
H.-J. Schmoll (2), K.H. Renner ( I )  
156 pts with carcinoma of unknown primary (CUP-Syndrom) were reviewed re t ro -  
spect ively from 1977-1987. The median age was 57 years, male 63 %, female 37 %. 
The histology showed 76 (49 %) adenocarcinoma (ACUP), 25 (16 %) und i f fe ren t i -  
ated carcinoma (UCUP), 15 pts (9 %) squamous cel l  carcinoma (SQCUP), 25 pts 
(16 %) various h is to logies including extragonadal germ cel l  tumor, 16 pts (I0 
%) unclassi f ied.  The survival rate was markedly d i f fe ren t  with respect to the 
extend of disease and the presenting s i te  of the metastases. We subdivided the 
pts into 4 groups: group I :  primary loca l ized,  non-lymphonodal manifestat ion, 
40 pts (26 %); group I I :  primary lymphonodal manifestat ion, 26 pts (17 %); 
group I I I :  p r imar i l y  disseminated disease, 68 pts (43 %), group IV: p r imar i l y  
fa ta l  prognosis, 22 pts (14 %). Group I and I I  received radiotherapy and/or 
surgery, group I I I  chemotherapy and group IV only p a l l i a t i v e  care inclusive 
p a l l i a t i v e  radiotherapy. The prel iminary evaluation of median survival in 87/ 
156 pts is 14,7 mots and s t ra t i f i ed  by group: 21 mots (group I ) ,  17,5 mots 
(group I I ) ,  9 mots (group I I I )  and 3,7 mots (group iV). From these data we con- 
clude that in pts with CUP-syndrom the loca l i za t ion  and extend of the meta- 
stases are the main prognostic factors.  For reports on treatment resul ts in 
CUP-Syndrom pts i t  is mandatory to s t r a t i f y  the pts in to these prognostic d i f -  
ferent subgroups. Furthermore, therapeutic impl icat ions arise from th is  knowl- 
edge and w i l l  be explained in de ta i l .  

( I )  Department of Radiotherapy, Medical School Hannover, 
(2) Department of Medical Oncology, Konstanty-Gutschow-StraSe 8, 

D-3000 Hannover 61 
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CISPLATIN BASED SEQUENTIAL CHEMOTHERAPY IN FAR ADVANCED 
NONSEMINOMATOUS TESTICULAR CANCER (NSTC) 
M. Lehnert, F. JUttner, P.H. Petritsch, H.L. Seewann, H. Greinix 

13 patients (pts) with far advanced disseminated NSTC were 
treated with the following regimen: 2 courses with protocol A 
consisting of vinblastine 6 mg/m z iv d i and 2, bleomycin 30 mg/ 
24 hours cont.inf, d 1-3 preceded by 30 mg iv push d l, and 
cisplatin 120 mg/m 2 iv d 4, followed by 2 courses with protocol B 
consisting of ifosfamide 2 g/m 2 iv d 1-3, VP 16 ii0 mg/m ~ iv 
d 1-5, and eisplatin 120 mg/m 2 iv d 5. Courses were repeated at 
3 week intervals. 
ii pts are evaluable for efficacy. 9 achieved a continuous com - 
plete remission with a median duration of ii+ months (range, 4- 
21+), 6 by chemotherapy alone, 3 by additional surgery. Both 
incomplete responders died 7 and i0 months, respectively, after 
start with therapy. 
i pt died due to disease after the Ist course, 1 due to an in - 
feetion during granulocytopenia grade 4 after the 2nd course. 7 
pts had granulocytopenia grade 4, and i0 infections requiring 
antibiotic treatment occurred. 4 pts showed thrombocytopenia 
grade 3. Other objective toxicities were mild. 
These preliminary data suggest, that this regimen has substantial 
activity in far advanced NSTC, but myelotoxicity is severe and 
lifethreatening. 

3. Medizinische Abteilung LKH Graz, Auenbruggerplatz 15, 
A-8036 Graz 
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CISPLATIN, ETOPOSIDE, AND VINDESINE FOR ADENOID CYSTIC CARCINOMA OF THE HEAD 
AND NECK 

C. G~rg I, K. Gdrg I, K.H. P f l ~ g e r  1, H. Glanz  2, O. K l e i n s a s s e r  2, K. Havemann I 

Adenoid cystic carcinoma of the head and neck is characterized by slow pro- 

gressive growth often occurring more than 10 years after initial diagnosis, 
control of local disease is best achieved with combined surgery and radiation 

therapy. Distand metastases are frequent but the role of chemotherapy in the 

management of this rare tumor has not been defined. 

Nine patients with adenoid cystic carcinoma were treated with intravenous cis- 
platin 100 mg/m 2 day I, etoposide 100 mg/m 2 days 3, 4, 5 and vindesine 3 mg/m 2 

day I (PEV) every 4 weeks. Change to alternative chemotherapy consisting of 
ifosfamide 1500 mg/m 2 days I - 5 instead of cisplatin was necessary in 4 

patients because of nausea and vomiting (3 patients) and ototoxicity (l patient). 
Five out of 9 patients primary received surgical treatment. No prior radio- 

therapy had been given. 

A complete response (28+month) was observed in one patient, 4 patients achieved 

partial remission (PR) and in 4 patients disease stabilized (NC). No progress 

was seen (PROG). 

Median progression-free survival was 24 months (range, 4-36). No patient died. 

The authors conclude that PEV is effective in adenoid cystic carcinoma of the 

head and neck. Further investigations of less toxic regimes are necessary. 

I 
Zentrum f~r Innere Medizin, Abteilunt H~matologie/Onkologie der Philipps- 
Universit~t Marburg, Baldingerstrasse, D-3550 Marburg, F.R.Germany 

2Medizinisches Zentrum f~r Hals-Nasen- und Ohrenheilkunde der Philipps- 

UniversitZt Marburg, Deutschhausstrasse 9, D-3550 Marburg, F.R.Germany 
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BULKY DISEASE TESTICULAR CANCER: AN EFFECTIVE REGIMEN OF DOUBLE-DOSE CISPLATIN/ 
HIGH DOSE VP~6/BLEOMYCIN 
H.-J.Schmoll , l .Schubert, H.Arnold, G.D~Iken, Th.Hecht, l.L.Bergmann, 
J. l l l i g e r ,  U.Fink, J.PreiB, M.Pfreundschuh, H.Kaulen, B.Bonfert, A.D.Ho., 
C.Manegold, A.Mayr, L.Hoffmann, Ch.Wittekind, H.Hecker 

Despite the high chemosensit ivi ty of t es t i cu la r  cancer s t i l l  30-50% of the pts. 
with advanced bulky disease die under treatment with conventional or standard 
chemotherapy regimen. Because a demonstrated dose response curve for  C isp la t i -  
num in t es t i cu la r  cancer p ts . ,  the fo l lowing regimen was designed for  pts. with 
bulky disease tes t i cu la r  cancer (lung n >5, each > 2cm; or n> 20, <2 cm; medi- 

• > 
ast inal  tumor>5 cm, retropemtoneal mass- I0 cm, l i v e r ,  bone or CNS-involve- 
ment): Cisplatinum 35 mg/m 2 d 1-5, VP16 120 mg/m 2 d 1-5, Bleomycin 15 mg/m 2 
i . v .  d i ,  8,15, q d 22-29, 3-4 cycles. 116 pts. entered the protocol (age 28 
(16-66) years , KI 80% (50-80%), 6 pts. pretreated, 96 germ ce l l  tumors inc l .  
18% seminoma, 20 extragonadal tumors). 8 pts. are not evaluable for  response 
(2 ear ly tumor death, 2 ear ly tox ic  death (sept icemia),  3 l e f t  protocol ,  I 
l . f . u . ) .  Results: CR 46%, NED 26%, CR+NED 72%, PR 22%, NC/P 6%; relapse rate 
10% (2 pts. had only pseudoprogression). Af ter  a median fo l low up of 32 
(16-55) mos. the overal l  survival for  the ent i re  population is 70%. Tox ic i ty :  
Nausea/vomiting °3(90), °4(4%); lung °3(10%); renal °3(2%), °4(%); peripheral 
neuropathy was a major problem: (2%)°3, (20%) °2; 1 le thal  ca rd io tox i c i t y .  
Conclusion: This regimen is very e f fec t ive  in th is  high r isk  group with 70% 
l i v i ng  and 65% l i v i ng  without disease a f te r  a minimum fo l low up of >2 years. 
The t o x i c i t y  is high, pa r t i cu la r l y  neurotox ic i ty .  However, the possible 
advantage of double-dose Platinum over standard-dose Platinum has s t i l l  to be 
evaluated in a prospective randomised study. 
Abt. H~matologie und Onkologie, Med. Hochschule Hannover, D-3000 Hannover 61 
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SECONDARY SURGICAL MANAGEMENT OF REMAINING TUMOR MANIFESTATIONS 

AFTER CHEMOTHERAPY IN NONSEMINOMATOUS GERM-CELL TUMOR (NSGCT). 

W.Mair,Ch.Clemm,H.Ehrhart and W.Wilmanns 
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The fact that thoracic metastases and retroperitoneal lymphnodes didn't com- 
pletely disappear after chemotherapy in a large percentage of Nonseminomatous 
Germ-Cell Tumor (NSGCT) made a following secondary lymphadenectomy and/or 
thoracotomy necessary.From 1979 until now 61 patients with residual abdominal 
and/or pulmonary disease had a secondary surgery.20 patients had a thoracoto- 
my,29 a retroperitoneal lymphadenectomy and 12 patients had both of them. 
These 12 and 6 other patients had primary Bulky tumor manifestations (lymph- 
nodes larger than I0 cm, organ metastases larger than 5 cm). 
Secondary surgery revealed three types of histology:MTU was found in 6 pa- 
tients,MTD in 26 patients and necrotic fibrous tissue was found in 29 
patients. 
32 patients had secondary treatment with thoracotomy.The histology in surgery 
was MTD in 13 patients and necrotic fibrous tissue in 19 patients. Of the 
41 patients,who had a retroperitoneal lymphadenectomy,in 6 patients MTU 
in 18 patients MTD and in 17 patients necrotic fibrous tissue was seen. 
Of all 61 patients,54 patients remained tumor free after secondary surgery 
from 8 to 108 months (median 46 months).Though the relapse free survival rate 
was 88,5 %,7 patients reached only partial remission and relapsed after 2 to 
I0 months.6 of them died,l patient was lost follow up.4 of these 7 patients 
had MTU and the other 3 patients MTD. 
The fact,that no patient with necrotic fibrous tissue relapsed,documents poor 
prognosis for patients with active tumor in secondary surgery. 

Medizinische Klinik llI,Klinikum GroBhadern,Marchioninistr.15,8000 MHnchen 70 
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HORMONE THERAPY OF PROGRESSIVE AND METASTATIC RENAL CELL CARCINOMA (RCC) WITH 
HIGH DOSE-TAMOXIFEN (HD-TAM) 

M. Stahl, C. Sch~ber, H.H. Kirchner, H. Diedrich, R. Gust, H.-J. Schmoll, 
M. Freund, H. Poliwoda and H. Wilke 

Renal ce l l  carcinoma occasional ly shows response to the anti-estrogen tamoxi- 
fen. This may be due to estrogen- and progesteron receptors found on RCC 
tumor ce l ls .  Add i t iona l ly  HD-Tam seems to have a d i rec t  ant i- tumor e f fec t .  So 
i t  may be possible, to increase the response rate with hormonal therapy of RCC 
by using HD-Tam. Since Dec. 1985 25 pts. with progessive, metastat ic RCC 
have been treated with Tamoxifen I00 mg/m 2 p.o. da i ly .  21 pts. are evaluable 
for  response and t o x i c i t y  (4 are too ear ly to evaluate). Patient character i -  
s t ics :  male 18, female 3; mean age 57 years (39-72); mean Karnofsky PS 80%; 
metastat ic s i tes:  lung 9, l i v e r  I ,  two si tes 5, three si tes 5, four s i tes 1 
pt. Results: CR 1, PR 3, CR+PR 4(19%), NC (in progressive disease) 10 (48%), 
PD 7--CT37~-. i PR + 3 NC occurred in 6 pts. progressive under In ter feron/Vin-  
blastin/Tamoxifen (30 mg da i l y ) .  Median response duration (months) for  CR + 
PR + NC: 7+. Median surv ival :  9+ mos, fsr  responde~s i i + ,  for  nonresponders 
5^5. Toxici tE (WHO grade): HepatRtox. 1 (3/21), 2 (1/21); nausea/vomiting 
I U ( 1 ~  (1/21); weakness 1 ~ (2/21); no myelotox.; thrombosis 4/21 ( I  
deep vein thr .  of the leg, 2 intraabdominal ve in . th r ,  due to tumor compres- 
sion, I l e ta l  lung embolisme a f te r  surgical s tab i l i sa t i on  of a broken leg).  
Conclusion: HD-Tam in RCC seems to increase response rates with moderate side 
ef fects compared to conventional hormone- and/or chemotherapy. 

Abt. H~matologie und Onkologie, Zentrum Innere Medizin, Medizinische Hoch- 
schule Hannover, Konstanty-Gutschow-Stra~e 8, D-3000 Hannover 61 
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HIGH-DOSE MEDROXYPROGESTERONE ACETATE IN PATIENTS WITH ADVANCED 
RENAL ADENOCARCINOMA 

C. Doberauer, R. Becher~ E. Kurschel, C. Anders and 0. Kloke 

High-dose medroxyprogesterone acetate (MPA) is effective in pa- 
tients with advanced carcinoma of the breast or of the endeme- 
trium. However, it's efficacy in metastatic renal cell carcinoma 
is controversial. 
Twenty patients with disseminated and progressive histologically 
proven renal adenocarcinoma were treated with high-dose MPA using 
the following regimen: loading dose 1000 mg i.m. daily for 10 
days; maintenance 200 mg 3 times a day orally. The patients had 
not been pretreated with hormones and/or cytestatics. 
Objective remissions were not achieved. Eleven patients showed 
stable disease lasting 3-12 months (median 7 months). These pa- 
tients were primarily characterized by a longer disease-free in- 
terval (median 9 months) than patients with progressive disease 
(median 2 months). Median survival was 22 months for patients with 
stable disease and 7 months for patients with progressive disease. 
Toxicity was low. Pulmonary embolism, possibly related to high- 
dose MPA, occurred in I patient. 
It may be suggested that the stable disease observed reflected a 
selection of patients with a less malignant spontaneous course of 
disease rather than a response to MPA. Therefore, treatment with 
high-dose MPA cannot be recommended for patients with advanced 
renal cell carcinoma. 

Innere Klinik und Poliklinik (Tumorforschung), Universit~ts- 
klinikum Essen, Hufelandstr. 55, D-4300 Essen I 
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PHASE II STUDY WITH THP-DOXOHUBICIH IN SMALL CELL BRONCHOGENIC 
CARCINOMA 

H. Hen~ H. Arnold~ H.H. Fiebig I G.W. L~hr 

THP-Doxorubicin is a new anthracycline with efficacy in experi- 
mental systems comparable to adriamycin. In clinical phase I / 
phase II studies the dose-limiting toxicity was leukopenia. At 
the MTD (70 mg/m 2, every 3 weeks) no other meaningful toxicities 
were observed. We performed a phase II study in patients with 
small cell cancer of the lung (70 mg/m ~ every 3 weeks). Ten 
patients were untreated because age and performance status did 
not permit conventional aggressive chemotherapy. Three patients 
had relapsed after initial response to the ACO combination. 
Median age was 74 years (range 45-86), median Karnofsky scale 
was 60Z (range 50-80). 11 patients had extensive disease, 2 
limited disease. 10 patients are evaluable at the present time. 
One achieved a complete remission and 5 a partial remission. 5 
responders were untreated, one had relapsed after prior 
successful treatment. Besides leukopenia no other meaningful 
toxicities were observed. Leukopenia WHO grade III, II, I and 0 
was found in 2, 5, O, and 3 patients. The subjective tolerance 
of the treatment was excellent. We conclude that THP-Doxorubicin 
is a very active drug in untreated patients with small cell 
cancer of the lung. The good subjective tolerance makes this 
drug very suitable for use in combination therapy regimens. 

Department of Internal Medicine, University of Freiburg, Hug- 
stetter Str. 55, D-78OO Freiburg i.Br. 
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CLINICAL EXPERIENCE WITH A COMBINED MODALITY THERAPY FOR SOFT TISSUE SARCOMAS 
(STS) 
R. Fuchs, H.-B. Makoski, H. Frhr. v. Andrian-Werburg, H.-J. Knieriem, 
M. Westerhausen 
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During the las t  I0 years 133 pts with STS were admitted at our hospi ta l .  S ixty-  
four pts had pr imar i l y  an inoperable or an metastat ic disease. For ty- f ive  pts 
presented d is tant  metastases without evidence of local f a i l u re .  Lung metastases 
were most common (60 %) fol lowed by l i v e r  metastases (26 %). 
Confronted with a high incidence of metastat ic disease we developed a mult i  
modali ty strategy for  primary therapy of STS. Dependent on size, s i t e ,  grading 
and surgical r a d i c a l i t y  pts with high r isc  factors ( i n i t i a l l y  large tumor, high 
grade h is to logy,  microscopic tumor a f te r  surgery) underwent adjuvant chemothe- 
rapy (CHT) with Ifosfamide 5 g/m 2 d I and Adriamycin 50 mg/m 2 d I every three 
weeks for  a to ta l  of 6 cycles. CHT was started a f te r  wound healing of an 
adequate operat ion. In addi t ion radiotherapy was given simultaneously with 
5000 r (200 r /d )  to a large volume completed with a boost of 1.500 r to the 
tumor bed whenever possible. Sixteen pts underwent th is  regimen. 
Two ear ly  pts received CYVADIC instead of I fo + ADM. Three pts refused CHT 
a f te r  two resp. three cycles. Two pts had leucocytopenia<1.0. No thrombocyto- 
penia<20.000 was observed. Main tox ic  problems were nausea, vomiting and 
alopecia. Concerning radiotherapy three pts had severe erythema with ep i the l i o -  
lys is  requir ing in ter rupt ion  of i r r ad ia t i on  for  two weeks. Af ter  a median 
fol low-up of 24 (7-108) mos 13/16 (81%) pts were free of disease. 3/16 (19 %) 
developed d is tant  metastases, two of them died so far .  
In our experience a combined modal i ty therapy is feasib le and might improve 
the prognosis for  pts with high r isk  STS. 

Med. K l in ik  I I ,  St. Johannes-Hospital, An der Abtei 7-11, D-4100 Duisburg 11 

146 
IMMUNOGLOBULIN GENE REARRANGEMENT IN CHRONIC PHASE AND LYMPHOID BLAST CRISIS 
OF CHRONIC MYELOGENOUS LEUKEMIA 

W.U. KNAUF, A.D. HO, G. HEGER and W. HUNSTEIN 

Chronic myelogenous leukemia (CML), a malignant disorder of the hematological 
stem cell, can develop lymphoid blast crisis. This does not seem to represent 
lineage infidelity but the wide differentiation potency of the transformed stem 
cell. In order to detect early steps in lymphatic differentiation in CML we 
studied rearrangements of the immunoglobulin genes in peripheral leukemic cells 
of eighteen cases of CML in chronic phase by Southern-Blot analysis. Simul- 
taneously gene rearrangements in two cases of overt lymphoid blast crisis were 
determined. Heavy chain (biallelic in both cases), but no light chain gene 
rearrangements were found in both cases with lymphoid blast crisis. In five of 
the eighteen patients with CML in chronic phase, a rearrangement of the heavy 
chain gene was detected. The intensity of the hybridization signals in these 
cases with rearranged heavy chain gene was high even though no lymphoid blasts 
were detected in peripheral blood or bone marrow. All these patients had no 
signs of blast crisis at the time of study and three of them are still in 
chronic phase fifteen months to thirty-six months after study. One patient 
died of sudden central bleeding, another is lost of follow up. 
In conclusion, the discovery of rearrangement of heavy chain gene in 28% of the 
patients with CML in chronic phase suggested that this was an inherent 
characteristic of the malignant cell clone and did not represent the expansion 
of a second lymphoid cell clone. Whether this phenomenon is associated with 
development of lymphoid blast crisis awaits further study and confirmation. 

(gene probes were kindly provided by P. Leder, Boston / USA) 

Med. Poliklinik der Universit~t, Hospitalstr. 3, 6900 Heidelberg 
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TREATMENT OF CHRONIC MYELOGENOUS LEUKEMIA (CML) WITH LOW DOSES OF RECOMBINANT 
INTERFERON ~ 2  B 
H. Diedrich, M. Freund, P. v. Wussow, R. E iser t ,  B. Metzner, H. Link, 
H.J. Wilke, H.-J. Schmoll, and H. Poliwoda 
25 pat ients (13 m, 12 f ,  median age 46.8 yrs ;  18.4 - 75.9 y rs . )  with Ph i lade l -  
phia - chromosome pos i t i ve  CML have been t reated with i n te r fe ron  ~ 2  B. 13 pa- 
t i en t s  had pretreatment with busulfan, 1 with busulfan and hydroxyurea, 1 with 
IFN alpha and gamma combined, I0 were not pretreated.  1 pa t ien t  received 3 x 
I0 mio U IFN :~-2 B/week, the others 3 x 5 mio U/week as i n i t i a l  therapy. In 7 
pat ients dose modi f icat ions were necessary. 

21/25 pat ients are evaluable fo r  pre l iminary  resu l ts  up to now. In 9/21 a com- 
p lete hematologic remission (CHR) was observed (median 4 mo; 1 - 8,5+ mo), in 
5/21 a p a r t i a l  hematologic remission (PHR) (median I0 mo; 3 - 13 mo). In only 
1 pat ien t  Phi ladelphia chromosome pos i t i ve  metaphases were reduced in bone mar- 
row. No t rue cytogenet ic  remission was observed however. 5 pat ients developed 
ant ibodies to IFN ~ 2  B which were confirmed by radioimmunoassay, e l i sa ,  and 
bioassay. Of these 1 had CHR fo r  2 mo, 1 had PHR fo r  1 mo and relapsed sub- 
sequently. The other 3 pat ients had no PHR or CHR. Side ef fects  consisted in 
thrombopenia (I/21 WHO grade I ,  1 grade 2, 2 grade 3, 1 grade 4), anemia (6 
grade I ,  1 grade 2, 1 grade 3), fever  (21 grade 2), fa t igue (15 grade I ) ,  
changes in EEG (6/21) and depression ( I /21) .  

Department Hematology/Oncology, Medical School, Konstanty Gutschowstr. 8, 
D-3000 Hannover 61, West Germany. 
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IN VIVO SENSITIVITY OF HEMATOPOIETIC PRECURSOR CELLS TO RECOMBINANT INTERFERON 
ALPHA (r lFN-alpha),  RECOMBINANT INTERFERON GAMMA (rlFN-gamma) AND RECOMBINANT 
TUMOR NECROSIS FACTOR ALPHA (rTNF-alpha) IN NORMAL CONTROLS AND IN PATIENTS 
WITH CML: RELATIONSHIP TO THE IN VIVO RESPONSE 
D. Geissler,  G. Gastl,  W. Au l i t zky ,  H. T i lg ,  G. Konwalinka, Ch. Huber 
In an ongoing phase I I  t r i a l  we aimed to predict  c l i n i c a l  responses to rlFN- 
alpha in v i t r o .  Unt i l  now, 23 pat ients with Ph I+ CML were entered in to  th is  
study: 13 presented with chronic-phase CML (group A), the remainder showed d i -  
sease accelerat ion (group B). Bone marrow samples were taken before treatment 
from 12 of the pat ients (s ix  each in group A and B) and tested fo r  the ant ip ro-  
l i f e r a t i v e  a c t i v i t y  of r lFN-alpha and r-IFN-gamma by using a sof t  agar colony- 
forming assay system. In heal thy contro ls  and group A pat ien ts ,  colony forma- 
t i on  fo r  CFU-GM, BFU-E, CFU-E and CFU-MEG was i nh ib i t ed  by r lFN-alpha and TNF- 
alpha in a dose-dependent manner. I n h i b i t i o n  of colony formation was only min i -  
mal, even at highest doses (lOxlO 4 U/ml) in some pat ients in the chronic phase 
of CML and in some normal cont ro ls .  BFU-E and CFU-MEG proved to be the most 
sens i t i ve  ce l l  l ineages, whereas CFU-E and CFU-GM were about ten times less 
sens i t i ve .  In the responder group, 50 % growth i n h i b i t i o n  was already obtained 
at r lFN-alpha concentrat ions between I0 and I00 U/ml. In cont rast ,  group B pa- 
t i en t s  exh ib i ted a marked in v i t r o  resistance to IFN-alpha. Even at IFN-concen- 
t r a t i ons  of 1,000 - I0,000 U/ml, 30-50 % of residual colony formation of CFU-GM 
and CFU-MEG was observed. This in te r fe ron  resistance occurred e i the r  in CFU-MEG 
and CFU-GM colony formation alone or in both ce l l  l ineages. Corresponding to 
the in v i t r o  resu l ts ,  a l l  of the CML pat ients  in chronic phase of the disease 
responded to r e l a t i v e l y  low doses of IFN-alpha (2-4 mio. U/d), whereas only 
four of the group B pat ients showing in v i t r o  resistance to r lFN-alpha were 
succesful ly  t reated by the addi t ion of s ingle-agent chemotherapy to alpha IFN. 

Department of In terna l  Medicine, Un ivers i ty  Hospi ta l ,  6020 Innsbruck, Aust r ia  
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IN VITRO INFLUENCE OF ~ -  AND y- IFN ON PH+CELLS FROM CFU-GM 

L.Sre ter ,  H .Nowotny ,H.M~h lberqer  and D.Lutz 

Mononucleated cells from bone marrow (BM) and per ipheral  blood (PB) of 6 
Philadelphia posit ive CML (chronic phase) patients were incubated in semisolid 
media with and w l t l ~ u t  ~-  and • - IFN  (each 100 U/ I ) .  Colony formation was 
counted af ter  6 and 14 days. Parallel samples were resuspended and 
prepared for  chromosome analysis fol lowing rout ine procedures. 
Colony formation from BM-cells was suppressed by ~.-IFN to a median of 15% 
(day 6) or 20% (day 14) of the control and by y - IFN  to 67% on day 6. 
No inhib i t ion in the CFU-GM growth by ~'-IFN was detected on day 14 in these 
pat ients. 
The median percentage of Ph + cells was higher in the BM than in the PB on 
day 6 (I00% vs.68%) as well as on day 14 (74% vs.63%). Addit ional chromosome 
aberrat ions have n+ot been detected in the metaphases of these short  term in 
v i t r o  cul tures.  Ph cells from BM-CFU-GM were not suppressed under the in 
v i t ro  inf luence of ~-IFN on day 6 (88%,median) or on, day 14 (73%,median). 
Similarly, y - I F N  did not reduce the percentage of Pht cells (86% on day 6, 
72% on day 14,me+dian). In addi t ion,  nei ther c~- nor ~f-IFN inf luenced the 
percentage of Ph cells from PB-CFU-GM (day 6:79% vs. 71%, day 14:56% vs. 
53%). 
Concluding our  pre l iminary observat ions,  (~- and , f - i n t e r f e ron  {100 U/ml) in 
v i t r o  does not seem to suppress the prol i ferat ion of Philadelphia posi t ive 
CFU-GM select ively.  

Ludwig Bol tzmann- lnst i tu t  f 6 r  Leuk~mieforschung und H~imatologie, 
Hanusch-Krankenhaus, Heinrich Collin $tral3e 30, A-1140 Wien 
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CYTO CONVERSION OF PLURIPOTENT STEM CELLS OF PATIENTS WITH Ph' CHROMOSOME 
POSITIVE CHRONIC MYELOGENOUS LEUKEMIA TREATED WITH RECOMBINANT INTERFERON 
A.A. Fauser, K. Howson-Jan, L. Kanz, G.W. L~hr 

The a n t i p r o l i f e r a t i v e  a c t i v i t y  of human alpha in te r fe ron  has been demonstrated 
in a number of human tumors as well as in normal and myeloid leukemic pro- 
geni tor  ce l l s .  We studied the e f fec t  of recombinant human in te r fe ron  alpha ( r -  
IFN ~ )  on bone marrow derived hematopoietic stem ce l l s  of normal ind iv idua ls  
and of pat ients with Ph' pos i t i ve  chronic myelogenous leukemia (CML), and 
evaluated the cytoconversion of stem ce l l s  grown in the presence of human re- 
combinant i n te r fe ron .  We found that  the i n h i b i t o r y  e f fec t  of in te r fe ron  was 
more pronounced in mul t i l ineage colony forming ce l l s  (CFU-GEMMT) of marrow 
ce l l s  of pat ients with chronic myelogenous leukemia (CML) compared with stem 
ce l l s  of normal marrow. T-cel l  colony formation (CFU-TL) of Ph' pos i t i ve  (Ph') 
T-ce l ls  obtained from primary mul t i l ineage hematopoietic colonies was inh ib i t ed  
by rIFN ~ .  I nh i b i t i on  of T-cel l  colony formation of Ph T-ce l ls  was more pro- 
found by in te r fe ron  compared with secondary T-cel ls  of heal thy i nd i v idua ls .  
Southern b lo t  analys is of secondary T-ce l ls  from normal ind iv idua l  revealed a 
germ l i ne  pat tern when examined for  T-cel l  receptor (TcR) gene rearrangements 
using the cDNA for  the ~ chain. Subcloned Ph' T ce l l s  of a few pat ients  with 
CML demonstrated gene rearrangements of the TcR. We also demonstrated the d is -  
appearance of Ph' pos i t i ve  mul t i l ineage hematopoietic colonies when marrow 
ce l l s  were preincubated with in te r fe ron  and subsequently cu l tured in the pre- 
sence of i n te r fe ron .  The cytoconversion of the Ph'chromosome in metaphases ob- 
ta ined from i n d i v i d u a l l y  analyzed mul t i l i neage hematopoetic colonies suggests 
that  i n te r fe ron  might a l low the res to ra t ion  of nonclonal hematopoiesis in pa- 
t i en t s  with CML. 
Royal V i c to r i a  Hospi ta l ,  McGill Univ. ,  Montreal,  Canada and 
Med. K l i n i k ,  Alb.-Ludwigs-Univ. ,  Freiburg, West Germany. 
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INIENSIVE INDUCTION CHEMOTHERAPY FOR Tdt NEGATIVE, NON LYMPHOID 
BLASIIC CRISES OF Ph-POSITIVE CML 

B.Anger ,  G . H e i l ,  J . B S h l k e ,  T .Schme ise r ,  H.Heimpel  
9 pat ients with a Tdt negative, non-lymphoid b las t l c  c r i s i s  of Ph-posit lve 
CML received 1-3 courses of intensive induction chemotherapy with TAD 
(Adriamycin, Ara-C~ 6-Thioguanin), or DAV (Daunemycin,Ara-C, VP-16). i 
pat ient died on day 7, the other 8 pat ients responded to therapy with 
complete clearing of the blasts from the peripheral blood giv ing a response 
rate of 89 %. However, bone marrow aplasia with less than 5 % blasts was seen 
in 2 pat ients only. These 2 pat ients subsequently received an a11ogenic bone 
marrow transplant and achieved complete remissions last ing 3 and 6 months. 
Only 1 pat ient achieved a second chronic phase of CML last ing 7 months. The 
asther 5 pat ients regeneratedqwJth CML-hemopoiesis (median time to 
granulocytes higher tha~ l x i 0 " /1  = 33 days) and blasts (median time to 
blasts higher than ixlO / i  = 21 days). A l l  pat ients died due to 
progression of b las t i c  cr ises. Median surv ival  of the group was 155 days. 
These resul ts were compared to a h i s to r i ca l  control  group of 31 pat ients 
with myeloblastic cr ises of Ph-posit ive CML from our ins t i tu t ion~ treated 
with Vincr ist in/Prednison, in whom we observed 9 responses (29%), Despite a 
significantly better response rate to aggressive induction chemotherapy (8 
of 9 versus 9 of 31, p=O.01) survival was only marginaly better and a 
logrank test of the survival curves showed no significant differences 
(p=O.lO) between both groups. 

Abt. Inhere Medizin III(Hematology/Oncology), Klinikum der Universit~t 
Ulm, Steinh~velstr.9, D-7900 Ulm,FRG 
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TREATMENT OF BLAST CRISIS IN CHRONIC GRANULOCYTIC LEUKEMIA WITH VINDESINE AND 
PREDNISONE 

R. Grunewald, U. Jehn, J. Mezger and Ch. Clemm 

Treatment of blast  c r i s i s  (BC) in chronic granulocyt ic leukemia (CGL) remains 
a major problem af ter  bone marrow t ransplantat ion,  and other experimental 
treatment modali t ies have fa i led .  Therefore, twenty patients (pts) in CGL-BC 
entered a phase I I  t r i a l  with vindesine and prednisone. Median duration of the 
chronic phase was 21 months in 17 pts, one pt had a preceding polycythemia 
vera, two pts presented with a primary BC. Twelve pts had myeleblastic 
features as evidenced by morphology, cytochemistry, and cel l  surface antigens; 
four had a mixture of myeloid and lymphoid blast ce l l s ,  three with 
lymphoblastic and one with myeloid predominance; two had blast  ce l ls  which 
displayed lymphoid character is t ics ;  one was c lass i f ied  as undi f ferent iated and 
one showed basophil ic d i f fe rent ia t ion.Three pts achieved a complete remission 
last ing 1 month (myeloid), 3 months (mixed) and 5 months (lymphoid) without 
further maintenance treatment. Thirteen pts had a minor response with 
reversion to a chronic type d i f f e ren t i a l  WBC having a median duration of 2 
weeks (nine with myeloid, three with mixed, and one with undi f ferent iated 
leukemia). Four pts did not respond to vindesine including one with a 
basophil ic d i f f e ren t i a t i on .  Leukopenia and thrombocytopenia were severe and 
prolonged independent of the i r  morphologic or immunologic subtype. lndividual 
dose and schedule modif icat ions during induction therapy and combination with 
other drugs for ear ly maintenance treatment should be attempted in future 
t r i a l s .  
Medizinische K l in ik  I I I ,  Klinikum GroBhadern, LMU-MUnchen, Marchioninistr.15, 
D-8000 MUnchen 70 
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PRIF~%RY ( IDIOPATHIC ) i~IYELOFI~IS-/(ISTECNYELOSCLER(ISIS - SYMPT(DFIS, 
SIGNS, ~INICAL ~ ,  ~ ~ MARRC~V HISTOPATHOL~Y IN II0 CA~ES 
WITH SPECIAL EI~PHASIS ~ THE EARLY (HYPERPLASTIC) STAGE OF DISEASE 
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R. Zankovich, B. F~Jdder, J. Thiele, T. Steinberg, K.G. Simon, R. 
Fischer and V. Diehl 
A clinicopathological study was perfo~ on II0 patients with primary 
(idiopathic) myelofibrosis - osteo~Lvelosclerosis (Q~F) to reveal 
laboratory and histomorphological parameters of pr~nostic inlDact on 
survival. In addition to multiple correlations betw~n various disease 
features, survival data suggest that a few related conditions excert an 
unfavourable influence on pr~nosis: marrow failure - dysfunction and / 
or hypersplenism (anemia, thr~rIDoc~openia, reduction of hematopoiesis 
including ~L~gakaryocyte count in the bonemarrow), extran~dullary 
hematoboiesis (spleno~galy, inTnature blood cells, level of LL~H) and 
resulting non-specific relevant prediagnostic sY~I~toms. In trephine 
bioPsies of the bone marrow reduction of hematopoiesis was assessed by 
evaluating the ~ount of fat cells plus the d~ree of osteosclerotic 
lesions. These condDined features of histemorphol~y were correlated 
significantly with clinical signs and synDtems of marrow failure and 
thus with a poor prognosis. 

Mediziniscbe Klinik I und II und Pathol~isches Institut der 
Universitat, Joseph-Stelzmannstr. 9, 5000 K6In 41 
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Agnogenic myeloid metaplasia with myelofibrosis (AMM/MF): 
Clini~al course and prognosis of 103 patients. , 
Anger ±, Seidler R 1, Haug U z, Popp C ~, Heimpel H = 

AMM/MF is a member of the chronic myeloproliferative syndromes charac- 
terized by progressive splenomegaly, marrow fibrosis and anemia, 
arising from a pluripotent hematopoietic stem cell. We analysed the 
cl inical course of 103 patients with AMM/MF (50 males, 53 females, mean 
age 57+12 years), seen at our hospital between 1967 and 1986. Labora- 
tory fTndings at the time of diagnosis: WBC-count 14,2±15,4 x 1Or/l; Hb 
10,7±2,5 g/dl; platelets 343±292 x 1Or/l; peripheral blood blasts 1±1~; 
marrow blasts 2±3~; ANP-score 128±117 (normal or elevated: 90~); LDH 
609±418 U (elevated: 86~); marrow fibrosis 964; osteosclerosis 554; 
spleen size 8,9±6,6 cm. Median survival of the patients was 4,3 years 
with 254 s t i l l  l iving at 8,9 years. Of the 69 patients that died 5 
(7~) developed acute leukemia. Survival of AMM/MF patients was 
signif icantly (P<O.O01) longer than survival of a contemporaneous group 
of 230 CML patients (3.5 years) but shorter than in 141 P.vera patients 
(9.3) years and in 22 patients with essential thrombocythemia (10.4 
years). The prognostic influence of several disease parameters at the 
time of diagnosis was tested: age over 45 years, sex, presence of 
osteosclerosis, spleen size > 5 cm and percentage of peripheral blood 
blasts + promyelocytes > 154 had no significant influence on the length 
of survival. 

Dep. Inn. Med. I I I  1 and Tumorcenter 2, University Hospital, Ulm 
University, Steinh6velstr. 9, D-7900 Ulm, FRG 
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RECOMBINANT ALPHA-2b INTERFERON [ r l f ~ .~2b ) lN  THE TREATMENT OF 
ESSENTIAL THROMBOCYTHAEMIA 
H.Kasparu~R.Reisner~M.Bernhart 7 A.Fortelny~ E.Pittermann~ O.KriegerTD.Lutz 

9 pat ients  with essent ial  thrombocythaemia received induct ion treatment with 
5xlO v uni ts rlFNm 2b s.c. da i l y  un t i l  p l a t e l e t  counts were lower than 450G/I. 
Thereafter ,  the same dose of IFN was given every other day for  4-8 months 
fo l lowed by a fu r ther  stepwise reduct ion to twice and once a week. In 8 pts. 
IFN was the primary t reatment;  1 pt.  had been pret reated with busulfan for  
2 months wi thout  response. At present 7 pts. are evaluable (4m/3w;age 41-65a, 
med.54a;hb 120-175 g/l,med.151 g/I;WBC 6,6-18 G/l ,med.lOG/l ;  p l a t e l e t  count 
780-2100 G/l,med.1600 g / l ) .  3/7 had bone marrow f i b ros i s ,  stage I .  Before 
diagnosis disturbance of per ipheral  c i r cu la t i on  was present in 3 pat ients  
( I  x thrombotic compl icat ion) ,haemorrhage occurred in i pt.  P la te l e t  counts 
were reduced to below 450 G/I in 6/7 pts. w i th in  14-84 days (med. 50 d . ) , l p t .  
is s t i l l  on a da i l y  schedule (59+ d . ) .  3 pts. a f te r  28 days of da i l y  induct ion 
treatment have now been at normal p l a t e l e t  counts fo r  87+,259+ and 373+ days, 
whereas 3 pts. ( induct ion treatment for  72=84 days) showed increasing p l a t e l e t  
values 28-51 days a f te r  dose reduc t ion ,  so that  IFN was again administered 
d a i l y .  In two of  them treatment had to be terminated on day 189 and 303 because 
of a general ized exanthema, which was revers ib le  w i th in  a few days a f te r  
wi thdrawal.  F l u - l i k e  symptoms occurred in a l l  pat ients (7 x increased tempera- 
ture ,1  x c h i l l ,  2 x malaise, 2 x ve r t i go ,  3 x fa t igue)  but disappeared w i th in  
1-30 days (median 5 d.) during continuous treatment.  Unt i l  now, three pat ients  
responding promptly to the da i l y  treatment of IFN have had continuous benef i t .  

Ludwig Boltzmann I n s t i t u t e  for  Leukemia Research and Haematology and 3rd 
Medical Department,Hanusch Hospi ta l ,Heinr ich Co l l in  Strasse 30,A-1140 Wien 
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TU300: A MURINE MONOCLONAL ANTIBODY AGAINST THROMBOXANE SYNTHASE 

P. Wernet, M. Haurand, W. NUsing, E.M. Schneider, A. Schneider, K. Jaschonek, 
and V. U l l r i ch  

Highly pu r i f i ed  thromboxane synthase (E.C.5.3.99.5; 58,800 dal ton MM) was iso-  
la ted from pooled human p la te le t s  and in jec ted in to  BALB/c mice, four times 
i.m. with I0, 5, 5 and 4 microgram in complete Freund's adjuvant. A f i f t h  i . v .  
i n j ec t i on  with I0 microgram of the pu r i f i ed  enzyme was given 4 weeks l a t e r .  
Spleen ce l l s  were hybr id ized with the Ag 8 mouse myeloma l i ne .  Af ter  screening 
of several hundred of the primary hybridoma clones in an ELISA, a s ingle 
cu l ture  supernatant revealed spec i f ic  binding a c t i v i t y  against thromboxane 
synthase at d i l u t i ons  of up to 1:512. Af ter  recloning of th i s  hybridoma, ca l -  
led TU300, the monoclonal antibody was used fo r  the preparat ion of an immuno- 
a f f i n i t y  column, where i t  also reacted s p e c i f i c a l l y .  In immunoprecipi tat ion 
TU300 bound to the 58,800 dal ton enzyme molecule. In add i t ion ,  the b io log i ca l  
a c t i v i t y  of thromboxane synthase was blocked by TU300. This reagent was 
then employed in i n d i r e c t  immunofluorescence on normal bone marrow as well  as 
on b last  ce l l s  from chronic granulocyt ic . leukemias,  whereby spec i f i c  s ta in ing 
of megakaryocytes was documented. Thus TU300 appears to be a monoclonal an t i -  
body against human thromboxane synthase and may be of value to def ine defects 
of blood c l o t t i n g  in man. 

Immunologisches Labor der Medizinischen U n i v e r s i t ~ t s k l i n i k ,  Ot f r ied MUller 
Str .  I0, D-7400 TUbingen 
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DEGRADATION OF PLATELET AGGREGATING ADP BY ENDOTHELIAL CELLS AND BLOOD 

M. B~ck , S. Nees, H. Stiegler , M. Klu~ and E. Gerlach 

Platelet aggregating ADP is known to be rapidly degraded within the vascular system. In order to 
evaluate to what extent vascular endothelial cells (EC) and blood contribute to this phenomenon, 

we have studied the metabolism of extracellularly applied ADP in a) endothelial cell cultures of 
macro- and microvascular origin: aorta (AEC), vena cava (VEC) and pulmonary artery (PEC) from 

pigs, coronary system (CEC) and liver sinus system (SEC) from guinea pigs; b) isolated perfused 
vena cava segments (IPVS) from rabbits and c) heparinized blood from pigs and rabbits. 

Results: In all endothelial cell cultures ADP becomes rapidly dephosphorylated extracellularly to 
platelet inhibiting adenosine (AN) by means of ecto-ADPase and ecto-5'-nucleotidase. Degradation 

rates (pmoles/min • i0 EC) after addition of 10-SM ADP were: AEC 943±59; VEC 1418±67; PEC 
1041±60. While in cultures of microvascular endothelial cells (CEC, SEC) the formed AR is quickly 

taken up and preferentially degraded to uric acid, the nucleoside accumulates in the medium of all 
macrovascular endothelial cells (AEC, VEC, PEC). g ADP intraluminallY.4 applied to IPVS is also 

rapidly dephosphorylated (2240±20 pmoles/min • i0 EC at i0 M ADP) and AR accumulates as the main 
degradation product in the perfusate. - Degradation of ADP in heparinized whole blood proceeds a~ 

a rate about i00-i000 times slower than in the incubation medium of EC (0.83±0.2 pmoles/min • L0 
blood cells at L0"5M ADP). 

Conclusions: The rapid elimination of platelet aggregating ADP within the vascular system is 

mainly due to an endothelium-mediated dephosphorylation. As proposed recently (Gerlach et al. in 

"Topics and perspectives in adenosine research", Springer Verlag 1987, p.309) the resulting form- 
ation of platelet inhibiting AR is considered to be an effective mechanism contributing substanti- 

ally to the antithrombogenic and antiaggregatory properties of the vascular wall, thus limiting or 
preventing pathological thrombus formation. 

Department of Physiology, University of Munich, Germany. 
• present address: Klinikum GroShadern, University of Munich, Germany 
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CORONARY THRO~JBOLYSIS WITH PROUROKINASE, COMBINATION THERAPY 

WITH UROKINASE, AND THE POSSIBLE EFFECT OF A "LYTIC STATE". 

H. Engler~ W. Kasper, S. Hohnloser, K. Hasler, G.W. LShr 
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Prourokinase (scu-PA) is a fibrin specific precursor of urokina- 
se (UK). We compared the thrombolytic properties and fibrinoly- 

tic side effects of scu-PA alone and in combination with UK. 

5cu-PA was given to patients with myocardial infarction alone 

and in combination with a bolus of UK. All Patients received a 
bolus of 5000 IU of heparin. Fibrinogen was measured with Clauss 
method, Plasminogen , Antiplasmin with chromogenic substrates. 

In group I , scu-PA was administred as infusion in a dose of 15 
to 60 mg.Complete reperfusion was achieved in J patients (n=9) 

in 57 ± 6 min.~partial reperfusion in 2 patients. In group II, 
n=18 , scu-PA was given ina total dose of 48 mg and an initial 

bolus of ZOO OO0 U of UK.Reperfusion was achieved in 15 patients 

after J8 ~ 23 min. 
In group II, fibrinogen levels decreased from 272 ± 83 mg% to 

163 ± 122 mg% ( p<O.05 ), antiplasmin levels from93 • 18% to 
22 ± 20~, plasminogen levels from 80 ~ 21~ to 42 ± Z4~(p<O.05), 
while they did not change in group I. 

An initial bolus of UK improves thrombolysis in combination with 
scu-PA. This may be due to the different kinetics ( lag - phase 
of scu-PA ) of both or by initiating a thrombolytic state with 

combination therapy. 

H.Engler, Univ. Klinik of Freiburg, Med. I,Hugstetterstr.55, 
D- 78OOFreiburg 
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PLATELET HETEROGENEITY FOLLOWING SPLENECTOMY IS NOT ASSOCIATED WITH DETECTABLE 
CHANGES OF PLATELET FUNCTION IN VITRO AND IN VIVO* 
R.E. Scharf, A. Wehmeier and W. Schneider 
Experimental evidence suggests that  p l a te le t  heterogeneity (with respect to s i -  
ze, boyant density, organelle content, and funct ional capacity) increases af ter  
loss of the splenic p la te le t  pool. To fur ther  evaluate p la te le t  subpopulations 
in re la t ion  to p la te le t  funct ion,  we determined p la te le t  density d i s t r i bu t i on ,  
p la te le t  aggregation, and p la te le t  secretion in vivo before and 7 to 14 days 
a f ter  select ive splenectomy in 9 pat ients with Hodgkin's disease (HD, n=4), 
mye lopro l i fe ra t ive  disorders(MPD,n=5),and id iopath ic  thrombocytopenic purpura 
(ITP, n=l).  In addi t ion,  analysis of mean p la te le t  volumen (MPV) was performed. 
Mean modal p la te le t  density before splenectomy was 1.061 + 0.0020 g/cm 3 and did 
not d i f f e r  from that af ter  splenctomy (1.061 + 0.0018 g~m3). In contrast,  the 
number of larger p la te le ts  increased af ter  s~enectomy; MVP rose from 6.74 f l  
to 7.58 f l .  Mean plasma levels of B-thromboglobulin (BTG) remained unchanged 
af ter  splenectomy (BTG, pre- vs post-splenectomy, HD: 40 vs 41 ng/ml; MPD 104 
vs 117 ng/ml). In pat ients with MPD aggregation defects in response to adrena- 
l ine or r i s t oce t i n  were s t i l l  present a f ter  splenectomy. In pat ients with HD 
aggregation remained normal. These f indings confirm that the number of larger 
p la te le ts  is increased af ter  splenectomy. However, the presence of th is  c i rcu-  
la t ing  p la te le t  subpopulation does not lead to detectable changes of p l a te le t  
funct ion in v i t r o  and in vivo. Thus, the c l i n i ca l  relevance of p la te le t  hetero- 
geneity fo l lowing splenectomy remains a matter of controversy at the present 
time. 
*Supported by Deutsche Forschungsgemeinschaft (Scha 358/1-2) 

Medizinischt K l in ik  und Po l i k l i n i k ,  Abteilung fur  H~matologie, Onkologie und 
Klinische Immunologie, Univers i t~t  DUsseldorf, D-4000 DUsseldorf ] ,  FRG 
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PLASMATIC COAGULATION AND FIBRONECTIN DURING TREATMENT OF AML WITH INTENSIVE 
CHEMOTHERAPY 

M. Freund, M. Barthels, H. Link, H. Diedrich, H.J. Wilke, E. Lux, and H. Pol i -  
woda 

Parameters of the plasmatic coagulation and f ib ronect in  were studied in 23 pa- 
t ien ts  with AML (4 MI, I0 M2, 4 M4, 5 M5). Tests were done da i l y  during induc- 
t ion chemotherapy and every other day afterwards fo r  another I0 days. S t a t i s t i -  
ca l l y  s ign i f i can t  normalizat ion occurred in the global tes t  of prothrombin- 
t ime. S ign i f i can t l y  increasing values were observed for  f ibr inogen,  fac tor  I I ,  
V, plasminogen and alpha-2-antiplasmin af ter  some days of treatment. Factor 
V I I I :  AG levels rose immediately a f ter  maximum reduction of the tumor burden. 
Moderately elevated levels of FDP were found. Decreasing levels for  fac tor  XI I I  
and f ib ronect in  were observed in the la te r  course. At I I I  levels were without 
charac ter is t i c  changes. Al l  the observed changes were more pronounced in pa- 
t ien ts  with i n i t i a l  leukocyte counts below 30 O00/qmm. There were s t a t i s t i c a l l y  
s ign i f i can t  di f ferences in prothrombin-t ime, factor  I I ,  V, AT I I I ,  plasminogen 
and alpha-2-antiplasmin. Bleeding tendency was comparable in pat ients with high 
or low leukocyte counts however. Patients with i n i t i a l  f ib ronect in  values below 
30 mg/dl had a s ign i f i can t  higher r isk  of subsequent in fec t ion .  As thrombin- 
antithrombin-complex levels were elevated, we regard the observed changes par t -  
ly as consequence of a disseminated intravascular  coagulation with act ivat ion 
of thrombin. 

Department Hematology/Oncology, Medical School, Konstanty Gutschowstr. 8, 
D-3000 Hannover 61, West Germany 
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TREATMENT RESULTS OF IDIOPATHIC THROMBOCYTOPENIA 

G. Adam, J. Utz, H. Arnold end G.W. LBhr 

( ITP )+ 

To evaluate the best t reatment of  ITP we studied 27 pa t ien ts ,  9 men and 
18 women, in the ~eriod 1380-1985. The card ina l  symptoms wera: purpura 
(74%), bleeding (70%), ep is tax is  (30%), hypermenorrhea (38%). The p l a t e l e t  
count ranged from 1500 - S4DO0 / u l  wi th a mean of  13250 / u l .  P la te l e t  bound 
IgG (PAIgG) was measured in 8 pat ients  and was pos i t i ve  in 3 cases. Bone 

82~. marrow megakaryocytes were increased in °' 
B8% of the pat ients  responded to  t reatment with IOD - 250 mg prednisone 
per day a f t e r  10 respec t i ve ly  20 days. Al together ,  we observed a complete 
remission in 48% aZter maximal f i r s t  t reatment with cor t isone,  splenectomy, 
immunglobutins and chemotherapy. Af ter  splenectomy 5 from 10 pat iente  re -  
lapsed. 4 pat ients  were t rea ted  with immunglobulins. A l l  4 responded, 
but showed no sustained remission. Af ter  each relapse we achieved a %urther 
remission of  50%. The concentrat ion of  ?AIgG was a good parameter in the 
c l i n i c a l  course. 

Medizinische U n i v e r s i t ~ t s k l i n i k ,  Hugste t ters t r .  55, 7809 Freiburq 

+ Dedicated to  Prof. Dr. G.N. LShr on his B5th b i r thday 

162 

CHRONIC IDIOPATHIC THROMBOCYTOPENIC PURPURA - 51 CR PLATELET KINETIC STUDIES - 
RESULTS OF SPLENECTOMY 

M. Gietz,  E. H i l l e r ,  W. Mempel, W. Wilmanns 

51 C r -p l a te l e t  k i ne t i c  studies were performed in 78 pat ients with chronic ITP. 
The incidence of  sp len ic ,  spleno-hepat ic and hepatic sequestrat ion s i te  was 
78%, 10% and 12% respec t i ve ly .  In 41% of the pat ients p l a t e l e t  surv iva l  was 
extremely shortened to 0 - 3 hours, whereas only 26% of the pat ients had a 
surv iva l  time of  more than 24 hours. Those pat ients with low p l a t e l e t  counts 
also had a very short  surv iva l  t ime, whereas pat ients  with higher p l a t e l e t  
counts (750  O00/mm 3) had longer surv iva l  t imes. 51 pat ients  (65%) were splen- 
ectomized fo l low ing  the k ine t i c  studies.  73% of the pat ients  with splenic se- 
questrat ion s i t e  had normalized p l a t e l e t  counts and 19% p l a t e l e t  counts be- 
tween 80 000 - 149 O00/mm 3 12 months a f t e r  splenectomy (92% f u l l  and p a r t i a l  
remission).  Of the 13 pat ients with hepatic and hepat ic /sp len ic  sequestrat ion 
s i te  5 pat ients  had f u l l  remission, 4 pa r t i a l  remission, 2 pat ients  had mini -  
mal improvement whereas 3 pat ients were treatment f a i l u res .  
Thus determinat ion of the sequestrat ion s i te  is d e f i n i t e l y  of  prognost ic value. 
However, th is  time consuming and expensive tes t  should not be mandatory since 
most pat ients (78%) have a splenic sequestrat ion s i t e  and of  the remaining 25% 
ha l f  of the pat ients  may reach a f u l l  or pa r t i a l  remission in sp i te  of  an un- 
favourable sequestrat ion s i t e .  

Medizinische K l i n i k  I I I  der Un ivers i t~ t  MUnchen, Klinikum Grosshadern, 
D-8000 MUnchen 70 
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NEONATALE ALLOIMMUNE THROMBOCYTOPENIA (NAIT): STUDIES WITH A 
QUANTITATIVE COMPETITIVE IGG-ELISA (cELISA) AND IMMUNOBLOTTING 

H. Benda, S. Panzer, D. Lamatsch, C. Korninqer and N. Schwaiger 

A diagnosis of NAIT was established by demonstrating platelet 
specific antibodies (anti Pl AI, n=2, yet unspecified, n=l) in the 
mother's sara in 3 different families. In cases with anti-Pl A1 
antibodies HLA immunization was found. The cELISA (V. Kiefel et 
al, Vex Sang 1987) was modified to quantitate in-vitro antibody 
bin~ing onto platelets. One of the fathers was homozygous for the 
P1 A± antigen ,the other one was heterozygous. A complete antigen- 
pedigree was drawn in these two families. Western blot analysis 
showed strong reactive sara with a 90kD band on non-reduced 
platelets corresponding to glycoprotein (GP) IIIa. One of these 
sara stained a further band at ll0kD. In the third case serum 
of the propositus' mother was reactive WitphlA~ ~ father's 
platelets, and with platelets of known HLA, and Bak a 
specificity and with thrombasthenia Glanzmann platelets. Immune- 
blotting demonstrated a band at 75kD, presumably GP V. 
We conclude that cELISA is a feasible technique for drawing a 
pattern of inheritance of platelet specific antigens. Immunoblot- 
ting assists in the characterization of target platelet antigens 
and their identification. 

Supported by "Hochschuljubil~umsstiftung der Stadt Wien" 

First Medical Clinic, University of Vienna, Lazarettgasse 14, 
A-I090 Vienna 

ANALYSIS OF CHILDHOOD ACUTE LEUKEMIA WITH MIXED-LINEAGE FEATURES 
BY A MULTIPARAMETER APPROACH 
W.D. Ludwig, C.R. Bartram, W. Hiddemann, J. R i t t e r~  A. 
Ra~havachar~ J. Harbott and H. Riehm 
Standard morphologic/cytochemical techniques and a la rge  panel of  
monoclonal an t ibod ies  were used to  analyze the incidence and p ro -  
gnosis of acute leukemia with mixed- l ineage f ea tu res  in 58~ c h i l d -  
ren en ro l l ed  in the ALL- and AML 83 s tud ies .  Of 5 ~  p a t i e n t s  with 
ALL, 2~ (4%) showed evidence of mye lo id - re la ted  ant igens,  whereas 
b l as t s  from 1Z of 80 ch i l d ren  (8%) with AML expressed lymphoid-as- 
sociated ant igens. In 16 of these p a t i e n t s ,  adequate ce l l  numbers 
were a v a i l a b l e  f o r  determining the b i o l o g i c  phenotype of leukemic 
c e l l s  by more ex tens ive s tud ies ,  i nc lud ing  Ig and T c e l l  receptor  
gene rearrangement and DNA f low cytometr ic  analyses. The 
immunologic and moleculargenet ic  f i n d i n g s  suggest tha t  in, 1~ 
ch i ld ren  malignant t rans fo rmat ion  occurred in a p rogen i to r  c e l l  
wi th the p o t e n t i a l  f o r  both lymphoid and myeloid d i f f e r e n t i a t i o n .  
Cytogenetic studies, successfully carried out in 4 of these 
children, disclosed Iiq23 translocation-associated leukemias 
[t(4;ll), n=3; t(9;ll), n=l]. The poor treatment outcome in these 
cases indicated that the future design of chemotherapeutic 
protocols should consider their mixed-lineage features. Ambiguous 
phenotypes in the remaining 6 patients probably resulted from 
aberrant gene expression or insufficient reagent specificity. In 
none of the 16 children did flow cytometry disclose DNA aneu- 
ploidies consistent with a common clonal origin of these cases. 

Klinikum Steglitz, Abt. H~matologie/Onkologie, Hindenburgdamm 3~, 
D-l~ Berlin-~Le~ 
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Adult acute leukemia with unusual phenotype: Clinical review of five cases 

C. Tirier, J. Kraft, R. Becher, E. Thiel, F. Wendt 
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In recent publications discrepances between morphological/cytochemical, immuno- 
logical and cytogenetical findings are reported more often than expected. This 
cases are associated with poor prognosis. 
We are reporting about five cases with acute leukemia in adults with unusual 
morphological/cytochemical, immunological and cytogenetical laboratory 
features. 
In one case L3 morphology was in contrast with immunological findings of mono- 
cytic antigens, cytogenetical studies showed t(8,14)! 
Another case with L2 morphology showed monocytic surface antigens. 
One case with LI morphology couldn't be classified at all (Tdt+,CALLA+, My+). 
No cytogenetical abnormalities were found. 
Blast cells of two patients with LI morphology expressed HLA-DR and T-cell 
as well as myeloid antigens in one case, HLA-DR, CALLA, B- and T-cell surface 
antigens in the other case. Hyperdiploid metaphases were found in beth cases. 
Response to chemotherapy was poor in the first three patients: Remission 
couldn't be achieved neither with standard ALL/AUL chemotherapy, nor ~ith 
TAD-9, HDAra-C/Mitoxantrone or /m-Amsacrine. 
The latter patients achieved complete remission by treatment with ALL/AUL 
high risk protocol, ongoing 12+ respectively 15+ months. 

Evang. Krankenhaus, Abteilung H/matologie/Onkologie, Pattbergstr. I-3, 
4300 Essen-16 (Werden) 
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QUANTITATION OF THE mRNAs CODING FOR B- AND T-CELL SPECIFIC 
RECEPTORPROTEINS IN LEUKEMIAS OF DIFFERENT MATURATION STAGES BY 
IN SITU HYBRIDIZATION WITH FLUOROCHROME LABELED GENE PROBES 
I. THE EXPRESSION OF /u mRNA INCREASES DURING B-CELL MATURATION 

P. Mar***, K. Pachmann*, H. Doerken**, K. Reinecke***, B. 
Emmerieh* and E. Thiel*** 

In order to determine quantitatively the expression of cellular 
mRNA gene probes were directly fluorochrome labeled and hybrid- 
ized to cells attached to slides by cytocentrifugation. Deter- 
mination of the fluorescence intensity of probe bound to cellu- 
lar mRNA by microfluorimetry allowed to investigate the amount 
of mRNA during cell surface marker expression and thus to corre- 
late the expression of specific mRNA to cell differentiation. 
With increasing expression of B-differentiation markers the 
amount of mRNA increased. There were populations which had very 
high values of expression, preceeding and correlated to the ex- 
pression of IgM. With further maturation into expression of 
additional immunoglobulin chains /u mRNA faded lacking in CLLs 
which had completely switched from IgM to another immunoglobulin. 
The expression of the T-cell receptor genes was determined also, 
and some leukemias showed positive values in addition to the 
/u mRNA. Investigations on the bearing of these results in 
leukemias to normal mRNA expression are in progress. 
*I. Med. Klinik der Techn. Univ. rechts der Isar, ** Abt.f.Innere 
Medizin der Universit~t Heidelberg, *** Institut f~r Immuno- 
logie, GSF, M~nchen, W.-Germany 
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DETERMINATION OF THE GROWTH FRACTION IN ACIFI~LEUKEMIAUSINGTBEHONOCLONAL 
ANTIBODY KI-67. 

S. Schwartz, R. Schwarting, W.-D. Ludwig, J. Gerdes, and H. Stein 

The growth fraction of untreated acute leukemias of 123 children (BFM-study 
patients) including O-ALL (n=9), c-ALL (n=83), T-ALL (n=16) and AML (n=15) 
was determined in peripheral blood or bone marrow cells using the 
monoclonal antibody Ki-67 which recognizes a nuclear antigen associated 
with cell proliferation. The antigen was visualized applying the alkaline 
phosphatase anti-alkaline phosphatase (APAAP) staining procedure on 
cytopreparations or, in some selective cases, by flow cytometric analysis 
of fixed cells. The latter provides a rapid means to quantify the number of 
cycling cells and allows the assignment of cell surface markers to the 
proliferating cell population by double immunofluorescence. The mean value 
of Ki-67 positive cells of the ALL's was in the range from 28 (O-ALL's) to 
39% (c-ALL's). The mean value of Ki-67 cells in AML's was 20%. 
Interestingly, within the immunologic subtypes there was a large variation 
of Ki-67 positive cells suggesting that leukemias of the same type might 
show significant differences in their biological behavior. As yet, the 
follow up is to short to evaluate the clinical significance of Ki-67 
expression in acute leukemia. Extended observation period might reveal 
important information for future treatment protocol. 

Institut fur Pathologie, Klinikum Steglitz, Freie Universitgt Berlin, 
Hindenburgdamm 30, D-IO00 Berlin 45 

SURFACE MARKER ANALYSIS IN CHILDHOOD ACUTE MYELOGENOUS LEUKEMIA 
(AML): DIAGNOSTIC VALUE AND PROGNOSTIC IMPACT ON THERAPY 
W.D. Ludwig~ U. Creutzig,  O. R i t t e r ,  A. Gatzke and G. Schellong 
The immunophenQtype of blast cells in 127 children with AML was 
prospectively analyzed with a panel o÷ monoclonal antibodies 
(MoAbs) recognizing differentiation-associated antigens of the 
myeloid lineage (CDIIb, CDI3, CDI4, CDI5, CD33, CDw41, Glycophorin 
A), T or B cell lineage (CDT, CDI9) and non-lineage-restricted 
antigens (OKIal, CDIO). All children were included in the 
cooperative trial AML-BFM 83 and treated in a uniform Tashion. In 
our study, it was possible to clearly discriminate FAB subtypes 
MI/2, M3, M4/M5b in about 65% of the cases by immunophenotyping; 
however, a substantial proportion of M4 and M5a showed little or 
no reaction to monocyte markers. The potential value of surface 
marker analysis was proved in 5 children originally unclassifiable 
by morphology. Three of the cases expressed early myeloid antigens 
(CDI3, CD33) and 2 disclosed megakaryocyte differentiation by the 
presence of GP lib/fla. In our experience, only MyT expression was 
associated with lower CR rates (76% vs. 90% for My7 - cases), 
whereas no significant differences with regard tb event-free 
survival (EFS) have as yet been observed among any of these 
antigens. TdT positivity (!10%) occurred in 17% of the patients, 
mainly in FAB MI/M2 subtypes. In contrast to other reports, 
response to treatment and EFS was not worse within this subgroup. 
Analyses comparing the relationship of surface antigen expression 
to clinical prognostic factors such as hyperleukocytosis, CNS 
involvement, and extramedullary disease will be presented. 
Klinikum Steglitz, Abt. H~mato!ogie/Onkologie , Hindenburgdamm 30, 
D-1000 Berlin 45 
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AUTOCRINE GROWTH FACTORS IN CONDITIONED MEDIA (CM) OF PERMANENT CULTURES OF 
ACUTE MYELOMONOCYTIC LEUKEMIA 

K.H. PfIUger, A. GrUber, H. K6ppler, M. Klausmann and K. Havemann 
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Continuous p ro l i f e ra t i on  of many leukemic ce l l  l ines is only maintained in 
serum containing cul ture media. We adapted three human myelomonocytic cel l  
l ines EW 2, LG 3 and MS 6 to serum free growth in media supplemented with 
t rans fe r r i n ,  insu l in  and selenium (SIT). P ro l i f e ra t i on  inducing a c t i v i t y  was 
tested in the CM of LG 3 and EW 2 on LG 3, EW 2, MS 6 and HL 60 as target  ce l ls  
employing 3H thymidin incorporat ion,  cloning assay in sof t  agar and cel l  
counting. The p ro l i f e ra t i on  inducing a c t i v i t y  in CM was fur ther  characterized 
by gel chromatography, DEAE chromatography and reversed phase HPLC (C4). 

Four d i s t i n c t  f ract ions with p ro l i f e ra t i on  inducing a c t i v i t y  could be demon- 
st rated.  The most potent growth factor  so far  characterized was t rans fe r r in  
produced by the cel l  l ines ( in addit ion to t rans fe r r in  used as a supplement) 
as shown by immunological methods including a radioimmuno-precipi tat ion assay. 
In addit ion to these st imulat ing components we could demonstrate f ract ions 
showing p ro l i f e ra t i on  i nh i b i t i on .  These data suggest that  in v i t r o  growth of 
human leukemic ce l l s  of myeloid or myelomonocytoid or ig in  is regulated by 
growth st imulat ing and inh ib i to ry  a c t i v i t i e s  in an autocrine manner. 

Zentrum fur  Inhere Medizin, Abteilung H~matologie/Onkologie, Univers i t~t  Mar- 
burg, Baldingerstrasse, D-3550 Marburg, F.R.Germany 
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DIAGNOSTIC IMPLICATION OF ULTRASTRU~ DEMONSTRATION OF MYELOPEROXIDASE 
IN ACUTE UNCT~SSIFIED LEUKEMIAS. 

G. Heil, E. Gunsilius, A. Raghavachar, E. Thiel, E. Kurrle, H. Heimpel 

15 cases of acute leukemias, which remained unclassified after routine 
morphological and cytochemical analysis have been studied by electron 
microscopy using ultrastructural demonstration of myeloperoxidase (PO~4). 
The immunological diagnosis of these cases was characterized by the absence 
of reactivity with the anti-T-cell antibodies (Leu i, OKT ii) and CALLA and 
negativity for expression of cytoplasmatic Ig. 10/15 cases could be clearly 
identified as early myeloid leukemias by detection of myeloperoxidase 
activity in the membranous structures such as the nuclear envelope, the 
endoplastic retic~lu~ and the Golgi complex or in small granules in more 
then 5 % of the blasts in the peripheral blood or in more than i0 % of the 
blasts in the marrow sanloles. 6 of these POEM-positive cases had been 
characterized as myeloid null-AL(L) by immunological analysis (HLA-Dr, TdT, 
VIM D5, VIM 2, My 9), whereas the irmmmological phenotype of 4 PO~4 
positive cases was completely undefined. On the other hand 4 cases were 
classified as myeloid nulI-AL(L), while no myeloperoxidase was detectable 
so that definite lineage affinity of these cases remains unclear. These 
data indicate that ultrastructural analysis of myeloperoxidase activity is 
helpful to identify early myeloid leukemias among the subgroup of acute 
unclassified leukemias. 

Abt. Innere Medizin III und Abt. Transfusionsmedizin, Universit~t Ulm, FRG. 
Institut f[ir H~natologie, GSF, Universit~t M~nchen, FRG 
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QUANTITATION OF THE mRNAs CODING FOR B- AND T-CELL SPECIFIC 
RECEPTOR PROTEINS IN LEUKEMIAS OF DIFFERENT MATURATION STAGES BY 
IN SITU HYBRIDIZATION WITH FLUOROCHROME-LABELED GENE PROBES 
I I .  EXPRESSION OF RECEPTOR GENE RNAs IN T-DETERMINATED LEUKEMIAS 
AND ABERRANT EXPRESSION IN LEUKEMIAS CARRYING MARKERS OF 
NON-LYMPHOID LINEAGE AFFILIATION 

K . P a c h m a n n , P . M a r , K . R e i n e c k e , B . D 6 r k e n , B . E m m e r i c h , E . T h i e l  

26 l eukemias  e x p r e s s i n g  T - l i n e a g e  markers  and 20 l e u k e m i a s  
e x p r e s s i n g  n o n - l y m p h o i d  markers  were i n v e s t i g a t e d  f o r  t h e i r  
q u a n t i t i v e  e x p r e s s i o n  of  T- and B - c e l l  a n t i g e n  r e c e p t o r  gene 
mRNA. Whereas t he  mRNA f o r  t h e  T~ cha in  was r e g u l a r l y  exp ressed  
in a l l  T - l e u k e m i a s , t h e  mRNA f o r  the  T~ cha in  was exp ressed  
v a r i a b l y .  However,mRNA f o r  t h e  u heavy cha in  o f  t he  
i m m u n o g i o b u l i n  was a l s o  found in some T - l e u k e m i a s .  T r a n s c r i p t i o n  
o f  t hese  genes was a l s o  found in immature  l eukem ias  c a r r y i n g  
m y e l o i d  m a r k e r s .  In some v e r y  immature  l e u k e m i a s , e x p r e s s i o n  was 
even h i g h e r  than  in ma tu re  l e u k e m i a s  o f  t he  r e s p e c t i v e  l i n e a g e .  
Thus even though a n t i g e n  r e c e p t o r  mRNA e x p r e s s i o n  is c o r r e l a t e d  
w i t h  m a t u r a t i o n  in t he  r e s p e c t i v e  l i n e a g e s , i t  canno t  be r e g a r d e d  
~ l i n e  s p e c i f i c .  T h e r e f o m  o n l y  m u l t i p a r a m e t e r  s t u d i e s  may g i v e  
c o n c l u s i v e  r e s u l t s .  

l . M e d .  K l i n i k  der  Techn ischen  U n i v e r s i t ~ t  MOnchen, 
H~mat. F o r s c h u n g s l a b o r , T r o g e r s t r .  32 ,8000 MUnchen 80,Germany 

172 

ISOLATION AND PURIFICATION OF HEXOS~MINIDASE ISOI'INZYMES FROM HUMAN 
P~AE AND LEUKIgf[A CELL LINE REH 

R. Schedel, J.R. Novotny, H.G. Drexler and G. Gaedicke 

B-He~{osaminidase (B-N-acetylglucosaminidase, E.C. 3.2.1.30) occurs mainly 
in two forms: Hex A and B. A third isoenzyme, Hey. I, is expressed in 
certain subtypes of acute leukemia (for example, most prominently in contain 
ALL). This Hex I has been shown to be a homopolymer enzyme being cn~posed 
of two B-chains (as in the "physiological" form of Hex B). However, there 
are certain chaxacteristic differences (i.e. molecular weight, isoelectric 
point, etc.) between Hex I and Hex B. Hex A is a heteropolymer enzyme of 
one alpha- and one B-chain. The analysis of the processing of the B-chain- 
precursor sugqests a abnormal glycosylation of the peptide clmLns in 
acute leukemia cells. For further investigations we isolated the total 
Hex activity from human placenta tissue m%d from the leukemia cell line 
REH. Us~Ig established biochemical methods (Con A-sepharose coltmn 
chromatography, affinity chromatography, DEAE-ion exchange chromatography, 
cation exchanc~ chromatography and gel filtration), we were able to 
purify the respective isoenzymes some 6,000 fold. 
This purified material will enable us a) to perform further studies on 
the processing of the Hex isoenzymes (which appears to be deranged in 
leukemic differentiation), and b) to generate antibodies specific for the 
alpha- and ~-subunit. 

Universit~ts-Kinderklinik, p~diatrie II, PrittwitzstraBe 43, D - 7900 Ulm 
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PROGNOSTIC SIGNIFICANCE OF SURFACE MARKERS IN AML 
M. Freund, J. Kemnitz, B. Menzel, H. Link, H. Diedr ich,  H.J. Wilke, and 
H. Poliwoda 
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We have studied bone marrow and per iphera l  blood smears in pa t ien ts  with AML 
with a panel of monoclonal ant ibodies inc lud ing AML2-23, BI-3C5, FMCIO, Glyco- 
phor in-A, GP l l b - l l ! a ,  Ki67, MY4, MY7, MY9, Mol, OKMI, OKM5, PM81, PMN6, PMN29. 
The immunohistochemical method of a l ka l i ne  phosphatase in "sandwich" modi f ica-  
t i on  was appl ied.  Though th is  study is  re t rospec t i ve ,  and though there is  an 
imbalance in respect of age in some groups, some monocytic markers and the pro- 
l i f e r a t i o n  marker Ki67 may be of prognost ic  s ign i f i cance  as summarized below 
in p re l im inary  resu l t s :  
marker n Mi M2 M3 M4 M5 M6 M7 med.age CR% med.surv. 
MOi + 41 3 19 1 13 5 0 0 51.7 56 9.2 mo 

8 3 2 1 1 1 0 0 53.4 62 34.4 mo 
MY4 + 26 1 8 1 12 4 0 0 49.2 54 9.2 mo 

21 4 13 1 1 l 1 0 54.2 62 15.5 mo 
OKMI + I I  1 2 0 4 4 0 0 64.9 19 2.0 mo 

24 6 I I  0 5 2 0 0 47.9 54 9.2 mo 
OKM5 + 8 1 0 0 4 3 0 0 45.7 25 1.7 mo 

21 6 8 0 5 2 0 0 49.7 62 I I . 0  mo 
Ki67 ~30% 7 0 6 0 1 0 0 0 54.2 57 8.7 mo 

~30% 7 1 2 2 0 2 0 0 52.7 71 n . r .  
(+ = ~20% p o s i t i v e  c e l l s ;  n . r .  = not reached) 
Department Hematology Oncology, Medical School, Konstanty Gotschowstr. 8, 
D-3000 Hannover 61, West Germany 
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INTERFERON ALPHA 2 IN THE TREATMENT OF ERYTHROLEUKEMIA 

G. Steger, J.D. Schwarzmeier*, C. D i t t r i c h  and K. Moser 

The c l i n i c a l  course of erythroleukemia (FAB M-6) is s im i la r  to other forms of 
AML. The predominant c e l l s  are p roe ry th rob las ts ,  but e ry th ro id  precursors in 
a l l  stages of maturat ion may be seen in BM and PB. Since i t  is  a rare d isorder  
se r ia l  studies on the e f f i cacy  of d i f f e r e n t  t reatment schedules have not been 
performed and in general a chemotherapy according to AML protoco ls  is  recom- 
mended. 
We repor t  on a 43 years old male pa t ien t  with acute erythroleukemia (AEL) who 
was i n i t i a l l y  t rea ted  with th ioguanine,  ara-C and daunomycin (TAD pro toco l )  
to which he responded with CR. A f te r  I0 months he relapsed and he was now put 
on ara-C and adriamycin ("7 & 3") .  However, only a minor response was 
achieved. Now, a t r i a l  with In ter feron alpha (IFN<~:2) was s ta r ted .  The pa t ien t  
received I0 Mio Units IFN-~;2b sc. /day fo r  three weeks. The treatment had to 
be d iscont inued because of pancytopenia ( p l a t e l e t s  <15.000, wbc <800/NI ) .  At 
t h i s  t ime the spleen ( I0 cm below costal  margin before IFN) had decreased con- 
s iderab ly  in s ize .  During the fo l l ow ing  weeks a gradual improvement of pan- 
cytopenia was noted and the pa t ien t  came in to  PR with no b las ts  in PB and less 
than I0 % in BMo - He is  now in a s tab le  remission fo r  more than 4 month. - 
These data po in t  to a poss ib le  ro le  fo r  IFN-~ in the treatment of AEL. 

U n i v e r s i t ~ t s k l i n i k  fu r  Chemotherapie und * I .  Medizinische U n i v e r s i t ~ t s k l i n i k  
Wien, Lazarettgasse 14, A-f090 Wien 
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CALCITONIN-RELATED PEPTIDES IN ACUTE LEUKEMIA: PRODUCTION AND EVIDENCE FOR 
BIOLOGICAL EFFECTS 

K.H. PflUger, A. GrUber, P. K iefer ,  H. K~ppler and K. Havemann 

An ectopic production and secret ion of peptide hormones by several malignancies 
including acute leukemia is well establ ished. 
In 77 pat ients with acute leukemia a high incidence of e levated serum levels  
of c a l c i t o n i n - r e l a t e d  peptides was found: human ca l c i t on in  (h-CT) in 47 %, ca l -  
c i t on in  gene-related peptide (CGRP) in 51% and salmon ca l c i t on in  (s-CT) in 
21%.  A coincidence between these three hormones could not be demonstrated. 
Elevated serum leve ls  of these peptides were s i g n i f i c a n t l y  connected with more 
immature forms of acute leukemia such as Ml and AUL. Increased h-CT but not 
CGRP and s-CT was s i g n i f i c a n t l y  cor re la ted with poor prognosis such as ear ly  
death during the f i r s t  4 weeks a f t e r  diagnosis. Using m u l t i v a r i a t e  analysis age 
and serum level  of h-CT were found to be the most important prognostic factors 
in pat ients with acute leukemia. 
Al l  three peptides were demonstrable in condit ioned media (CM) and/or ce l l  ex- 
t rac ts  of the permanent leukemic ce l l  l ines LG 3, MS 6, EW 2, HL 60, KG l and 
K 562. Af ter  induct ion of d i f f e r e n t i a t i o n  of HL 60 ce l l s  in presence of PMA a 
marked increase of spec i f i c  mRNA coding fo r  h-CT was observed a f te r  15 h using 
northern b lo t  techniques. Furthermore, in media with low calcium content c a l c i -  
tonin induced a moderate dose dependent s t imula t ion of 3H thymidine incorpor-  
at ion of HL 60 ce l l s .  These data ind ica te  that  c a l c i t o n i n - r e l a t e d  peptides 
beside as markers fo r  prognoses may serve as autocr ine growth fac tors  in acute 
leukemia. 

Zentrum fur  Innere Medizin, Abtei lung H~matologie/Onkologie, Un ivers i t~ t  Mar- 
burg, BaldingerstraBe, D-3550 Marburg, F.R.Germany. 
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DETECTION OF Phi-POSITIVE CHRONIC @RANULOCYTIC LEUKEMIA (CGL) 
33 MONTHS AFTER DIAGNOSIS OF c-ALL-ANTIGEN POSITIVE ACUTE 
LYMPHOBLASTIC LEUKEMIA (c-ALL] 
W.A. Flegel (1/2), J.U. BShlke (i), W. Kern (i), B. Anger (I), 

A 40 year old male presented with c-ALL and was treated with the 
BMFT-regimen for ALL. During remission, 3S months after diagnosis 
of o-ALL a typical CGL with leucocytosis, Phl-chromosome and c- 
abl/bcr transloeation was diagnosed. At this time the initial 
findings at diagnosis of o-ALL were reevaluated. Features of CGL 
could be found up %o one year before diagnosis of c-ALL (slight 
leukocytosis, myeloblasts in peripheral blood and anemia). How- 
ever no eytogenetio studies were available at diagnosis of c-ALL. 

It could be possible that the patient actually presented 
with ALL and CGL developed as a second mali[nancy. This seems 
unlikely because features of CGL were retrospectively found for a 

period of one year before diagnosis of c-ALL. We suggest, that 
the patients primary disease was CGL and that he developed a 
lymphatic blast crisis. Treatment according to the BMFT-protocoll 
for ALL was highly successful, a complete hematological remission 
was achived and lasted 33 months before CGL relapsed. The patient 
is alive 45~ months after blast crisis in chronic phase of CGL. 

We conclude, that the intensive chemotherapy for ALL Was a 
successful approach of lymphatic blast crisis of CGL in this 
patient. In our view, this could justify an ALL-adopted treatment 
in other patients with lymphatic blast crisis of CGL. 
I) Abt. Innere Medizin IIl, Universit~taklinik Ulm, Steinh~- 
velstr. 9, D-7900 Ulm; and 2) Abt. Transfusionsmedizin und 
DRK Blutspendezentrale Ulm 
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EFFICACY OF~-INTERFERON TREATMENT IN AN UNUSUAL CASE OF PH-POSITIVE LEUKEMIA 

O.A. Haas l ,  W. Mor l ,  C. Bartram 2, P. Ambros l ,  G. Gastl 3, H. Gadner 1 
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o~- inter feron is an e f f ec t i ve  treatment fo r  chronic phase CML. I t  commonly re- 
sul ts in haematologic remissions accompanied by at least  pa r t i a l  erad icat ion 
of the Ph-pos i t ive ce l l  populat ion.  
We report  our experience with th is  therapy in an unusual case of Ph-posi t ive 
leukemia occurr ing in a 13 8/12 year old g i r l .  At onset i t  appeared as CALLA- 
pos i t i ve  ALL with lO0 % Ph-posi t ive mitoses in the bone marrow. Treatment was 
i n i t i a t e d  according to the BFM 81-ALL medium r isk  protocol and included 18 Gy 
prophylact ic  CNS i r r a d i a t i o n .  She experienced two iso la ted CNS relapses I I  and 
30 months a f te r  diagnosis,  respec t i ve ly ,  which were t reated according to in ten-  
sive re induct ion protocols with 30 Gy CNS and 24 Gy spine i r r a d i a t i o n .  As com- 
monly observed in Ph-posi t ive ALL, p a r t i a l  cytogenet ic  normal izat ion with up 
to 95 % normal bone marrow mitoses was achieved during th is  period. However, 
48 months a f te r  diagnosis ( i . e .  6 months a f te r  end of therapy) chronic phase 
CML developed. Fol lowing 7 months of therapy with i n t e rm i t t en t  doses of hydro- 
xyurea, i n te r fe ron  treatment was star ted with 6 mcg in te r fe ron  :~-2c (Berofor 
2, R; Boehringer Ingelheim) and consecut ively adapted to the haematological 
values. At present, 68 months a f te r  diagnosis and 13 months a f te r  i n i t i a t i o n  
of in te r fe ron  therapy, the pat ient  is in a pers is tent  and complete haemato- 
log ica l  and pa r t i a l  cytogenet ic (40 % normal bone marrow mitoses) remission. 
Molecular genetic studies, which cont r ibute  to the de l inea t ion  of Ph-ALL from 
CML, are cu r ren t l y  in progress and may lead to a more precise c l a s s i f i c a t i o n  
of th is  c l i n i c a l l y  and cy togene t i ca l l y  unusual leukemia. 

l St. Anna Chi ldren 's  Hospi ta l ,  K indersp i ta lg .  6, A-1090 Vienna, Aust r ia ;  
2 Dept. Ped. I f ,  Univ. Ulm, FRG; 
3 Med. Dept. ,  Univ. Innsbruck, Aust r ia  
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MYELOSARCOM~TOSIS WITH GENERALIZED SKIN INVOLVEMENT PRECEEDING 
A991L 

A. Ziegler, B. Steinke, H.-P. Horny, B. Steidle, and H.D. Waller 

Myelosarcoma is a rare precursor of acute myelocytic leukemia. 
Most common sites of involvement are bone, periosteum, soft tis- 
sue, lymph nodes and skin. We present the case of a 76 year old 
patient, who was admitted because of multiple skin noduies. Be- 
ginning on the left arm, the tender nodules generalized within a 
few weeks mainly in regions not exposed to light. The skin biopsy 
revealed an infiltration of blastic cells with a positive NASD- 
chloracetate-esterase reaction. This indicated a myeloprolifera- 
tive disease. However, at the time of skin biopsy there was no 
evidence of acute leukemia. Six months after the first skin le- 
sions, acute myelomonocytic leukemia (FAB M 4) developped. 
To our knowledge this is the first case report of a generalized 
myelosarcomatosis of the skin preceeding acute leukemia. 

Medizinische Universititsklinik, Otfried-M~ller-Str., 74 T~bingen 
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PALLIATIVE TREATMENT OF ACUTE LEUKEMIAS WITH LOW DOSE MITOXANTRONE 

Th. Hecht ,  M. Henke, K. Bross ,  G.W. L~hr 

M i t o x a n t r o n e  has known a c t i v i t y  in t he  t r e a t m e n t  o f  a c u t e  
l e u k e m i a s .  I t  is  supposed to  be less  c a r d i o t o x i c  than  t h e  
a n t h r a c y c l i n e s  but  p roduces  p r o l o n g e d  m y e l o s u p p r e s s i o n .  We 
have used t h e r e f o r e  t h i s  drug in p a t i e n t s  w i t h  acu te  l e u k e m i a  
as p a l l i a t i v e  t r e a t m e n t  f o r  c o n t r o l  o f  t h e  l e u c o c y t e  c o u n t ,  when 
r e m i s s i o n  i n d u c t i o n  t h e r a p y  was no t  p o s s i b l e  or  i n d i c a t e d .  Nine 
p a t i e n t s  have been t r e a t e d  so f a r  f o r  e i g h t e e n  t r e a t m e n t  e p i s o d e s  
w i t h  no seve re  n o n - h e m a t o l o g i c  s i de  e f f e c t s .  Median age was 51 
y e a r s ( r a n g e  2 2 - 6 6 ) ,  median l e u c o c y t e  coun t  3 3 7 0 0 / u i  ( r ange  I 0 . o o o -  
9 o . o o o )  and median p l a t e l e t  coun t  7 9 1 0 0 / u 1 ( r a n g e  1 4 . o o o - 1 8 o . o o o ) .  
C i r c u l a t i n g  b l a s t s  ranged between Io% and 9o%. I o - 2 o  mg m i t o x a n -  
t r o n e  were d a i l y  a d m i n i s t e r e d  f o r  one t o  t h r e e  days .  The l e u c o -  
c y t e  coun t  r e t u r n e d  t o  normal  v a l u e s  in a l l  t r e a t m e n t  e p i s o d e s ,  
r e a c h i n g  t h e  n a d i r  between t h r e e  and ten  days a f t e r  i n i t i a t i o n  o f  
t h e r a p y .  Severe  t h r o m b o c y t o p e n i a  occu red  in t h r e e  p a t i e n t s ,  who 
a l r e a d y  p r e s e n t e d  w i t h  a low p l a t e l e t  c o u n t .  When m i t o x a n t r o n e  
was a d m i n i s t e r e d  e v e r y  two t o  t h r e e  weeks f a s t  r i s i n g  l e u c o c y t e  
coun ts  were c o n s i s t e n t l y  c o n t r o l l e d  in l e u k e m i a  p a t i e n t s  by mode- 
r a t e  p l a t e l e t  t o x i c i t y .  

Depar tmen t  o f  Hemato logy  and Onco logy ,  U n i v e r s i t y  o f  F r e i b u r g /  
H u g s t e t t e r s t r a s s e  55, 78 F r e i b u r g / G e r m a n y  
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PNEUMONIA IN PATIENTS WITH MALIGNANT DISEASES. 
B. Jany, P. Meyer 

Pat ients (pts. )  wi th immunedeficiency are subject to a wide va r i e t y  of serious 
pulmonary in fec t ions  wi th a high mo r ta l i t y .  These pts. may also develop 
noninfect ious pulmonary i n f i l t r a t e s  re la ted to  t h e i r  underly ing diseases or 
secondary to radiotherapy and/or cy to tox ic  drugs. The d i f f e r e n t  therapeut ic  
approaches ef  in fec t ious  and noninfect ious pulmonary i n f i l t r a t e s  requi re the 
establishment of  an e t i o l o g i c  diagnosis.  We studied the value of  the 
combined use of blood cul tures,  f i b e r o p t i c  bronchoscopy, and sputum cul ture 
in 36 pts. with malignant diseases, which developed e rad io lQg i ca l l y  
documented pulmonary i n f i l t r a t e  with or wi thout  fever .  31 pts. had malignant 
hematologic diseases, 5 had so l id  tumors. In 21 pts. (58.3 %) an e t i o l o g i c  
diagnosis could be establ ished by combining the d iagnost ic  procedures. In 
21 pts. the in fec t ious  e t io logy  of  the i n f i l t r a t e  could be documented (2Q 
bac te r i a l ,  1 fungal ) .  2 d i f f e r e n t  e t i o l o g i c  microorganisms were i d e n t i f i e d  in 
6 p te . .  12 pts. (33.3 %) died of pneumonia. 13/15 blood cul tures i d e n t i f i e d  
the e t i o l o g i c  microorganism. F iberopt ic  bronchoscopy inc luding biopsy, 
brushing, bronchoalvealar lavage, and t rensbronohia l  biopsy was performed in 
9 p ts . .  A l l  9 procedures i d e n t i f i e d  the e t i o l o g i c  agent. 11/19 sputum cul tures 
gave pos i t i ve  resu l t s ,  in 3/19 cases the e t i o l o g i c  agent was i d e n t i f i e d  by 
sputum cu l ture  so le l y .  We conclude: 
1. Mo r ta l i t y  of pneumonia in immunedeficient pts. is  high. 
2. Combination of common diagnost ic  pracedures w i l l  i d e n t i f y  the e t i o l o g i c  

in fec t ious  agent in about 60 % of p ts . .  
3. In our pta. f i b e r o p t i c  bronchoscopy was the most sens i t i ve  d iagnost ic  

method. 

Medizinische P o l i k l i n i k  Un ivers i t~ t  WOrzburg, K l i n i k s t r .  8, D-8700 WOrzburg 
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INFECTION PREVENTION IN ACUTE LEUKEMIA PATIENTS - SUSCEPTIBILITY 
PATTERNS OF POTENTIAL PATHOGENS UNDER LONG TERM ADMINISTRATION 

OF CIPROFLOXACIN AND NORFLOXACIN 

Maschmeyer, G. , H~velhaus, B. , Wendt, F. 

Fourty-four patients with acute leukemia undergoing aggressive 
remission induction chemotherapy were treated with ciprofloxacin 

or norfloxacin for infection prevention during severe granulo- 

eytopenia over at least six weeks. Faeces, urine and oral wash- 
ings were cultured twice weekly for bacteriological and mycolo- 
gical surveillance. The susceptibility of documented potential 
pathogens to the 4-quinolones was observed from 1984 through 
1987. Preliminary results show no significant emergence of 
gram-negative bacilli apart from primary resistant strains of 
Pseudomonas ma!tophilia, but selection of resistant enterococci 
and, in single cases, decreasing susceptibility of Staph.aureus 

under long term administration of the drugs. Clostridia and 
other anaerobic bacteria were not affected by the 4-quinolones. 
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EV. Krankenhaus Essen-Werden, H6matologie-Onkologie 
Pattbergstr. i-3, 4300 Essen 16 (Werden) 
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AUTOMATED RECOGNITION OF ABNORMAL GRANULOCYTE FUNCTION IN SEPSIS AND TRAUMA 
PATIENTS BY FLOW CYTOMETRIE 

G. Rothe 1, W. Kellermann 2, Q. Va le t  I 
Sepsis-  and t rauma- re la ted  organ f a i l u r e  i s  i n t i m a t e l y  r e l a t e d  to g ranu locy te  
f unc t i on  both through the p r o t e c t i v e  r o l e  o f  g ranu locy tes  aga ins t  b a c t e r i a  and 
through the e n d o t h e l i a l  i n j u r y  caused by oxygen r a d i c a l s  and proteases re leased 
by a c t i v a t e d  n e u t r o p h i i s .  Phagocytosis and degradat ion  o f  b a c t e r i a ,  i n t r a c e l -  
Lu lar  pH, es terase a c t i v i t y ,  spontaneous and s t imu la ted  r e s p i r a t o r y  burs t  a c t i -  
v i t y ,  amount o f  c e l l s  dying dur ing phagocytos is  and c e l l  volume o f  human neu- 
t r o p h i l s  were measured by f low cytometry as i n d i c a t o r s  o f  r i s k ,  course and 
prognos is  o f  seps is -  and t rauma- re la ted  pulmonary and ca rd iovascu la r  organ f a i -  
l u re  wi th  206 blood samples from #8 p a t i e n t s  o f  an i n t e n s i v e  care u n i t .  #2 Pa- 
rameters were ca l cu la ted  from 3 d i f f e r e n t  fLow-cy tomet r i c  l i s t -mode  measure- 
ment s per sample. The samples were c l a s s i f i e d  i n t o  f ou r  ca tego r i es :  Sept ic  
f a i l u r e ,  pos t - t r aumat i c  f a i l u r e ,  no severe organ f a i l u r e  ans t r a n s i t i o n  stages. 
As eva lua ted  by K ruska l -Wa l i i s  one way ana l ys i s  o f  var iance 20 o f  these 42 
f l o w - c y t o m e t r i c  parameters showed s i g n i f i c a n t  d i f f e r e n c e s  between the groups 
(p 0 .05) .  More than 76 % of  the samples could be c l a s s i f i e d  c o r r e c t l y  by 3 
canon ica l  d isc r imant  f unc t i ons .  The imminence of  sepsis resp.  pos t t raumat ie  
organ f a i l u r e  was recognized three days in  advance in more than 81% of  the 
samples. This i s  impor tant  f o r  the e a r l y  onset ot  t reatment .  

iMildred-Scheel-Labor f~r Krebszellforsehung, Max-Planck-Institut f~r Bioehemie 
Am Klopferspitz, D-8033 Martinsried, FRG 

2Institut for Anaesthesiologie, Klinikum Gro6hadern, MOncheo 

Supported by DFG: SFB 0207 pro~egt A6 
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MOLECULAR CLONING AND EXPRESSION OF EPSTEIN-BARR VIRUS GENES IN E. COLI 

G. Doelken and A.D. Riggs 

Three cosmid clones covering about 70% of M-ABA-EBV-DNA were used to construct 
three l i b ra r i es  of EBV-DNA fragments in lambda gt11. By the nature of the 
lambda g t l l  vector, the cloned DNA fragments are expressed as beta- 
galactosidase fusion proteins i f  inserted in the proper reading frame. The 
l i b ra r i es  were screened with a pool of high anti-EBV posi t ive human sera. As 
the detection system we used b io t in - labe led secondary antibodies and 
streptavidin-conjugated alkal ine phosphatase. Four clones have been selected 
from these l i b ra r i es  for  further character izat ion:  two clones carry early EBV 
genes, one of them codes for  the 98 kDa subunit of EBV-induced r ibonucleot ide 
reductase. The th i rd  clone expresses a fusion protein from a large 3.6 kb 
inser t ,  which has not yet been shown to be t ranssc r ip t i ona l l y  act ive in 
EBV-transformed cel l  l ines.  The fourth clone carr ies a 1.9 kb fragment from 
the Bam HI R/f/K region of the EBV-DNA. 500 base pairs belonging to the 
BRRF-2 open reading frame are expressed as a beta-galactosidase fusion protein 
of 160 kDa. Sequencing of th is  lambda g t l l  clone revealed the reading frame 
of BRRF-2, and the amino acid sequence of the fusion protein could be deter- 
mined. Human antibodies bound and eluted from the p a r t i a l l y  pur i f ied  fusion 
protein reacted with an EBV-induced protein of 68 kDa in the producer cel l  
l ine B95-8. 

Department of Molecular Biology, Beckman Research Ins t i tu te ;  
Department of Hematology and Bone Marrow Transplantat ion, 
Ci ty of Hope National Medical Center, Duarte, Cal i forn ia ,  U.S.A. 
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TREATMENT OF SEVERE CMV-INFECTIONS WITH GANCYCLOVIR WITH OR WITHOUT CMV- 
HYPERIMMUNOGLOBULIN(SANDOGLOBULIN CMV) 
H.Ti lg,  W.Aulitzky,W.Schulz, R.Zangerl~C.Prior,C.B~smUller,C.Huber 
We s t a r t e d  a t r i a l  t o  t e s t  t h e  c l i n i c a l  e f f i c a c y  o f  G a n c y c l o v i r  f o r  t r e a t -  
ment of severe CMV-infections in immunocompromised pat ients.  Nine pat ients 
with l i f e - o r  sightthreatening CMV-infections were treated ei ther with Ganey- 
c l ov i r  alone or Gancyclovir and a CMV hyperimmunoglobulin (HIG). Four pat ients 
had received a marrow graf t , two were so l id  organ transplant recip ients and 
three pat ients suffered from MIV in fect ion.  Major c l i n i c a l  manifestations 
were pneumonitis (6 /9 )~chor io re t in i t i s  (3 /9 ) ,hepat i t i s  {1/9) and pe r i ca rd i t i s  
(1 /9 ) .A l l  pat ients were treated with 2.Smg/kg thr ice da i ly .  Five of the pa- 
t ien ts  received a combination of Gancyclovlr and 20 gCMV HIG every al ternate 
day. Seven out of nine pat ients showed s ign i f i can t  improvement of the i r  c l i -  
n ical  symptoms. Two pat ients with advanced i n t e r s t i t i a l  pneumonitis a f ter  BMT 
died despite treatment. One pat ient ,  who showed a complete response to t reat -  
ment~ relapsed and died because of disseminated CMV disease.Two pat ients suf- 
fer ing from AIDS died from concomitant diseases(Pneumocystis c a r i n i i  pneu., 
Kaposi's sarcoma).Four of the patients arc s t i l l  a l ive  and well without evi-  
dence of CMV disease. Therapy had to be discontinued because of hematotoxi- 
c i t y  in four pat ients.  A l l  of them had shown s ign i f i can t  cytopenia at the 
beginning of therapy. These prel iminary resul ts suggest that Gancyclovir is 
e f fec t ive  for treatment of severe CHV disease. No obvious addi t ional  bene- 
f i c i a l  e f fect  of NIG was observed. 
Univ. Hospital of Innsbruek, D iv .C l in iea l  Immunobiology Dep. Internal  Med.,Inst. 
f .  Hygiene, Dept.Surgery I ,  Dept.f.  Dermatology 
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IN VITRO IMMUNOLOGICAL STUDIES IN PATIENTS SUFFERING FROM CHRONIC LYMPHOCYTIC 
LEUKEMIA (B-CLL) AND FREQUENT INFECTIONS 

St. Gl~ck, W. K~ster, I .  Spall  and W. Schneider 
Dept. of Hematol. Oncology & c l i n .  Immunol., Un ive rs i t y  DUsseldorf 
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The frequency of i n fec t i ons  in pa t ien ts  su f fe r ing  from B-CLL is  known to in -  
crease with f a l l i n g  leve ls  of immunoglobulins. Increasing durat ion of the 
disease resu l t s  in d iminut ion of ant ibody product ion which cor re la tes  to the 
amount of monoclonal B-lymphocytes which do not mature in to  immunglobuline ( Ig)  
secret ing p lasma-cel ls .  The lack of regu la t ion  by T -ce l l s  is  not f u l l y  under- 
stood. Therefore we measured in 79 pat ien ts  in d i f f e r e n t  stages of B-CLL the 
Ig l eve ls  and determined the lymphocyte subpopulat ions e i t he r  of the malignant 
monoclonal B -ce l l s  as well as the polycolonal  T - ce l l s .  The frequency of in-  
fec t ions ,  mostly being in the upper and lower r esp i r a to r y  t r a c t ,  was documented 
in the per iod of october 1984 u n t i l  ap r i l  1987. In about 70 % of the pat ien ts  
low Ig leve ls  were shown decreasing with durat ion of the disease. The r a t i o  of 
CD4 + and CD8 + c e l l s  was lower than in a age and sex matched normal populat ion 
(median values: 1.7 vs. 2.6) Following values were measured: HLA-DR + c e l l s :  
83 %, CD 5 + ce l l s :  94 %, pan-B-ce l ls :  74 %. The subpopulat ions of the poly-  
c lonal  T-lymphocytes were: CD 3 + ce l l s :  18 %, CD 4 + c e l l s :  12 %, CD 8 + 
c e l l s :  7 %. 
Our study shows that  the he lper -suppressor - ra t io ,  d iminut ion of T -ce l l s  and 
ant ibody leve ls  co r re la te  wi th the frequency of i n fec t ions  in pat ients  wi th B- 
CLL. 

Dr. St. GIUck, In t .  Med. Un ive rs i t y  C l i n i c ,  D-4000 DUsseldorf 
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SEVERE EPSTEIN-BARR VIRUS INFECTION WITH LYMPHADENOPATHY MORPHOLOGICALLY 
INDISTINGUISHABLE FROM HODGKIN'S DISEASE. 
U.Heyl l ,  S.Radke, C.Aul, W.Schneider, W.Hort 
The increased incidence of Hodgkin's disease (HD) in persons with a h i s to ry  of 
i n fec t i ous  mononucleosis (IN) and the f requent f i nd ing  of e levated ant ibod ies  
to Epste in-Barr  v i rus  (EBV) capsid ant igens in pa t ien ts  wi th HD suggest a pos- 
s i b l e  r e l a t i o n s h i p  between both d isorders .  In t h i s  repor t  a 18-year-o ld  boy 
is  described who was admitted to the hosp i ta l  because of fever ,genera l  lympha 
denopathy,necrot iz ing t o n s i l l i t i s  and hepatosplenomegaly. The c l i n i c a l  course 
was complicated by involvement of the lungs requ i r i ng  r e s p i r a t o r  t he rapy .A l t -  
hough the hematological  f ind ings  where not c h a r a c t e r i s t i c  fo r  IM, th is  diagno- 
s•s could be confirmed by a p o s i t i v e  Paul-Bunnel l  t es t  and elevated EBV-asso- 
c ia ted antibodies(EBV-IgG l:5120,EBV-IgM 1:80).Enlarged lymph nodes were remo- 
ved fo r  h i s t o l o g i c a l  examination which showed a mixed c e l l u l a r  react ion wi th 
presence of numerous Sternberg-Reed c e l l s ,  suggesting the diagnosis of HD.The 
specimens were examined by a number of reference pa tho log is ts .  Add l t i ona l  immu- 
noperoxidase s ta ins with var ious ant ibod ies did not a l low a d e f i n i t e  diagno- 
s is .  Af ter  t reatment with g lucoco r t l co lds ,  v i n c r i s t i n e  and cyclophosphamide in 
reduced dosage, the lymphadenopathy,hepatosplenomegaly and the pulmonary in -  
f i l t r a t e s  disappeared rap id l y .  Three months a f t e r  onset of the disease the boy 
is  in good cond i t ion  and a l l  examinations inc lud ing  CT scans are normal. In 
conclusion t h i s  case i l l u s t r a t e s  that  EBV i n f ec t i on  may cause morphological  
changes s im i l a r  to those seen in HD.In regard of the rapid and s tab le  remis- 
s/on a f t e r  one course of chemotherapy,the diagnosis of HD is  un l i ke l y ,a l t hough  
fo l low-up studies are requi red for  d e f i n i t e  exc lus ion of malignant iymphoma. 

Med. K l i n i k  A der Un ive rs i t~ t  DUsseldorf, Moorenstr.5, #000 DUsseldorf 
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CHEMILUMINESCENCE (CL) FROM HUMAN GRANULOCYTES (PMN) AFTER BONE MARROW TRANS- 
PLANTATION (BMT)* 
M. Suttorp (I)~. M. Rister ( I ) ,  N. Schmitz (2 ) ,  U. Siegel ( I )  
Monitoring CL from stimulated PMN can predict  the microbicida] potent ia l  of 
these ce l l s .  Since funct ional defects may explain the increased suscep t i b i l i t y  
of pat ients (pts) to in fect ions fo l lowing BMT we measured phorbolester (PMA) 
induced and luminol enhanced CL to study PMN function in pts (n=18) a f ter  
al logeneic and autologous (n=4) ~MT. 
Blood samples (n=68) were taken from adult  volunteers (n=13) to monitor i n te r -  
and in t ra ind iv idua l  var ia t ion  of absolute CL-values longi tudinal  over a mean 
period of 16 weeks (8 - 22 weeks) wi th in i n te rva l l s  of about 3 weeks. PMNs se- 
parated from whole blood were stimulated with PMA and luminol enhanced CL re- 
g is t ra ted Over a period of 30 min. In contro lstheinter indiv idual  value of CL was 
11.8 + 2.9 x I05 counts/lO00 ce l ls  x min {X + SD), whi le in t ra ind iv idua l  
iongi t~dinal  var ia t ion  ranged from minimal ly II~5 - 12.5 x 105 to maximally 
6.7 - 20.0 x 105 counts/lO00 ce l ls  x min. CL-values of pts before BMT (n=lO) 
were wi th in the range of controls but rose to 1.5 to I0 fo ld  during the f i r s t  
120 days (n=36) fo l lowing marrow engraftment. CL was not influenced by g ra f t -  
versus-host-disease (GVHD) as th is  r i se  in CL was seen in ptS a f te r  al logeneic 
as well as a f te r  autologous BMT. CL-values were not affected by in fec t ions.  
CL f e l l  to normal range again a f ter  day +120 fo l lowing BMT and was not a l tered 
by chronic GVHD. But one pat ient  showed markedly depressed CL-values during 
a period of herpes zoster in fec t ion .  
We conclude that  measuring CL short ly  a f te r  BMT shows higher values in most 
pts but is severely depressed during periods of v i ra l  in fect ions.  
*SuppOrted by DFG RI 275/7-I 
Abt l .  ( I )  A l lg .  P~diatr ie,  Univ. K inderk l in ik ,  Schwanenweg 20, und (2) I I .  
Med. K l in ik  der Univ., Metzstr. 53, D-2300 Kiel 
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PREVENTION OF CVTOMEGALOVIRUS INDUCED INTERSTITIAL PNEUMONITIS IN MARROW 
TRANSPLANT RECIPIENTS BY INTRAVENOUS ADMINISTRATION OF A CMV HYPERIMMUNE 
GLOBULIN WITH A HIGH TITER OF NEUTRALIZING ANTIBODIES 

H, Einsele, A. Val lbracht,  H. Schmidt, M, Friese, M. Haen~ K. SchUch, 
R. Dopfer, P. Ostendarf, D. Niethammer, H. D, Waller, G, Ehninger 

83 pat ients undergoing bone marrow t ransplantat ion for  d i f fe ren t  underlying 
diseases received intravenous hyperimmune globul in ("Cytotect R'', I00 mg/kg body 
welght) twice before and every t h i rd  week fo l lowing BMT un t i l  day +I00 to pre- 
vent CMV in fect ions.  Blood products for  ce l l  subst i tu t ion were obtained from 
donors unscreened for  CMV serostatus, ten of the pat ients received therapeut ic 
granulocyte transfusions. Inspi te of th is  only 8 pat ients ,  4 of them during the 
time they received hyperimmune globul in prophylaxis were found to develop p r i -  
mary or react iva t ion of a la tent  CMV in fect ion by serological  and cu l t i va t i on  
techniques performed rout ine ly  once a week or at the onset of symptoms. Only 
two pat ients ,  one when receiving passive immunization, developed symptomatic 
CMV in fec t ion ,  Both pat ients suffered from gas t roen te r i t i s  h i s t o l o g i c a l l y  and 
by cu l t i va t i on  techniques found to be caused by cytomegalovirus, None of the 
83 pat ients developed CMV pneumonitis or died due to complications of CMV in-  
fect ions.  

Medizinische k l i n i k  der Univers i t~t  TUbingen, Otfr ied MUller Strasse, 
D-7400 T~bingen 
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DISTRIBUTION OF IMMUNOGLOBULIN G SUBCLASSES IN TUMOURPATIENTS AND PATIENTS 
WITH HUMORAL IMMUNDEFICIENCY SYNDROMES 

H. Daus, G. Schwarze, D. Lambert, P.G. Scheurlen 
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IgG subclass patterns were analyzed in 23 pat ients with malignous lymphomas 
and 13 pat ients with so l id  tumours during polychemotherapy. The same assay 
was also applied to 6 pat ients with known IgA, IgG or combined immune de f i -  
c iencies.  IgG subclasses were detected by sandwich enzyme immunosorbent assays 
with monoclonal antibodies against the four IgG subclasses ( I s t  layer) and a 
HRPO-labeled monoclonal antibody against to ta l  IgG (2rid layer ) .  Immunoglobulin 
concentration was decreased in about 90 % of the Hodgkin- and Non-Hodgkin 
lymphomas: t o ta l  IgG to 78 %, IgG1 to 74 %, IgG2 to 84 %, IgG3 to 86 %, IgG4 
to 66 %, that  suggests a defect in the humoral immune system. Serum IgG con- 
centrat ions in pat ients with so l id  tumours were wi th in normal range. Infec- 
t ious complications during chemotherapy (7 pat ients) did not s i gn i f i can t l y  
change serum IgG levels.  

Subclass patterns found in pat ients with humoral immune defects: normal IgA, 
IgG, IgM levels combined with reduced IgG2 and IgG 4 (2 pat ients) ;  diminished 
IgA, IgG and IgM as well  as IgG1, IgG2 and IgG4 concentrations associated 
with normal IgG3 (2 pat ien ts ) ;  isolated IgA def ic iency with normal IgG sub- 
classes (I pa t ien t ) ;  IgA def ic iency with no detectable IgG2 and IgG4 (I pa- 
t i e n t ) .  The most common in fect ion observed in these pat ients was recurrent 
pulmonary in fec t ion .  

Medizinische Un ivers i t~ tsk l in i k  - Innere I - Univers i t~t  des Saarlandes, 
D-6650 Homburg/Saar 
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IMMUNOLOGICAL PROFILE IN HIV-INFECTED CHILDREN WITH HEMOPHILIA 

U.Ebener,  E.S.Gussetis ,  W.Kreuz~ H.Wolffp B.Krackhardt ,  S.Wehner and B.Kornhuber  

The p resen t  s tudy  was pe r fo rmed  to  analyse  the  dis t r ibut ion pa t t e rn  of  lymphoc te  
subse ts  and lymphocyte  funct ion in 7 HIV-seroposit ive hemophil iacs .  Four ty  
se ronega t ive  hemophi l iacs  and 21 normal  children se rved  as controls .  Surface  markers  
were t e s t ed  using a panel  of monoclonal  ant ibodies  (MAB) and prol i fera t ive  responses  
of  lymphocy tes  were measured  a f t e r  in-vi t ro  s t imula t ion  with d i f fe ren t  mi togens  
(PHA, ConA, PWM and OKT3). Quan t i t a t ive  serum immunoglobul in  concen t ra t ions  
were also de t e rmined  and compared  with the  number  of  per iphera l  blood (PBL) B- 
cells.  Our resul ts  demons t ra te ,  t ha t  the pe rcen tage  as well as the  to ta l  number  of 
T4 are markedly  decreased  in our group of  HIV-seroposit ive pa t ients .  The to ta l  
number  of T8-celIs  were found to be normal,  thus  proport ional  increase  of T8 is due 
to T4 decrease .  This leads to an abnormal  T4/T8 rat io  (0,66 +/- 0,3) in 6 of our 7 
children, as compared  to the  se ronegat ive  hemophi l iacs  (1,54 +/- 0,46) and our 
normal  controls  (1,94 +/-0,3). There  was no corre la t ion  be tween  the  number  of PBL 
B-ceils  (15% +/- 7,61%) which are  in normal  range  and hype rgammaglobu l inaemia  
(1520-4620rag/all). A dis t inct  dec reased  response of PtSL to mi togens  as measu red  by 
3H-thymidine  up take  was de t ec t ed  in 3 of 7 pat ients .  In one child with full blown 
AIDS no prol i feraOon could be de t ec t ed  in response  to the  mi togens  used. In addition 
of high purif ied IL-2 (hpII-2) the  cu l tu res  the  3H-thymidine uptake  increased  slightly.  
During tha t  observat ion period (since 1984) the  immunological  pa r ame te r s  show a 
cont inuous deter iora t ion.  We found here  a b e t t e r  corre la t ion  be tween  T4-cel ls  and 
the  clinical  p ic ture  than  with the  T4/T8 rat io,  so tha t  we p re fe re  the  absolu te  T4 
number  for evaluat ion of the  immunological  s ta tus .  

Dept.  of Hemato logy  and Oncology, Zen t rum der Kinderhei lkunde,  J .W.Goethe Univ.,  
Theodor-Stern  Kai 7, 6000 Frankfur t /M 70 
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EPSTEIN-BARR VIRUS NEGATIVE BURKITT CELL LINES FROM A PATIENT 
WITH AIDS AND B-CELL LYI~PHO~[A 
A. Ganser, C. Carlo-Stella, C. R. Bartram, G. Heil, H. MHller, An. 
Raghavachar, D. VSlkers, H. von Briesen, E. B. Helm, D. Hoelzer 

To analyze the pathogenesis of B-cell lymphoma in patients with 
the acquired immunodeficiencv syndrome (AIDS) we studied two cell 
lines, Es I and Es III, established from one such l~auphoma for the 
presence of the Epstein-Barr virus (EBV) and the human imm.unodefi- 
ciency virus (HIV) as well as for the presence of cytogenetic ab- 
normalities and monoclonal rearrangements of immunoglobulin and 
T-cell receptor genes. Both cell lines expressed the same IgM- 
kappa phenotype as the original lymphoma. The karyotype of Es I 
was 46,XY,t(8;14),2p+,inv(6p),17p- and the cells of Es III had in 
addition an i(7q). Immunoglobulin gene studies demonstrated the 
identical monoclonal rearrangements in both cell lines. Eeither 
EBV nor HIV sequences were detectable in the malignant B-cells 
leading to the conclusion that mechanisms other than transforma- 
tion by EBV or HIV may have contributed to the development of B- 
cell lymphoma in this patient and possibly also to the generally 
increased frequency in patients with AIDS. 

Abt. H~matologie, Zentrum der Inneren Medizin der Johann PTolfgang 
Goethe-Universit~t, Theodor-Stern-Kai 7, D-6000 Frankfurt 70, FRC- 

Supported by Bundesgesundheitsamt, AIDS-F~rderprogramm, FKZ II- 
009-86 
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MALIGNANCIES IN THE COURSE OF HIV INFECTION 

P. Kern, U. Meigel, P. Raez, K. Tenner-Racz, H. Seidel, M. Die- 
trich 

Kaposi's sarcoma was diagnosed in our institution in 50 HIV anti- 
body positive men. In addition, Non-Hodgkin's lymphoma, multiple 
myeloma, malignant melanoma and acute myelomonocytic leukemia was 
found in 6 patients. We report the clinical course and management 
of those patients who developed malignancies. Three patients had 
high-grade Non-Hodgkin's lymphoma including a case of Burkitt- 
type lymphama. Rapid tumour progression and involvement of extra- 
nodal sites determined the further outcome. Plasma cell dyscrasia 
occurred in a further patient who developed subsequently multiple 
myelomas. Malignant melanoma was found in a single lymph node of 
a HIV patient. Radical neck dissection was performed, however, 
a few weeks later metastases were found which disseminated rapid- 
ly throughout the bone. In another patient with fever, bone-mar- 
row examinations were diagnostic for acute myelomonocytic leuke- 
mia. Interferon treatment led to a stabilization for 2 1/2 months, 
thereafter progress was noted. 
The rapid course of malignancies developing under conditions of 
cellular immunodeficiency is a particular feature. The frequency 
of malignancies in our patients with AIDS was convincing to assume 
a causative correlation between HIV infection and the development 
of malignant diseases. 

Tropical Iqstitute, Bernhard-Nocht-Str. 74~ D-2000 Hamburg 4, 
Germany 
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Among t h e  o p p o r t u n i s t i c  i n f e c t i o n s  i n  AIDS,  a d i s t i n c t i o n  must  
be made b e t w e e n  t h e  e n d o g e n o u s  and l o c a l i z e d  C a n d i d a  i n f e c t i o n  
( o r a l  and e s o p h a g a l )  and t h e  e x o g e n o u s  a i r b o r n e  and d i s s e m i n a -  
t i n g  i n f e c t i o n  by C r y p t o c o e e u s  n e o f o r m a n s ,  i n  e n d e m i c  a r e a s ,  
t h e r e  a r e  a l s o  h i s t o p l a s m o s i s  and c o c c i d i o i d o m y c o s i s .  I n  Germany 
so f a r ,  c r y p t o e o c c o s i s  has been t he  most  f r e q u e n t  d i s s e m i n a t i n g  
f u n g a l  i n f e c t i o n .  I s t  p r e c i s e  and e a r l y  d i a g n o s i s  by m i c r o s c o p y ,  
a s p e c i a l  c u l t u r e  medium and d e t e c t i o n  o f  a n t i g e n  i s  p o s s i b l e ;  
i t s  t h e r a p y  c o n s i s t s  i n  a c o m b i n a t i o n  o f  a m p h o t e r i c i n  B + f l u c y -  
t o s i n e .  M y c o l o g i c a l  c o n t r o l  o f  AIDS p a t i e n t s  and p r o p h y l a x i s  
a r e  n e e d e d .  

R o b e r t  K0ch-Institut des BGA, N o r d u f e r  20,  D-1000 B e r l i n  65 
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FOLLOW UP OF HIT STATUS AND CELLULARY Ib~IUNITY IN 36 PATIENTS 
WITH HEMOPHILIA A FRObi1983-1987. 
H. Engler, K. Bross, E. Bruch, K. Hasler, G.W. LShr 

36 hemophiliacs, 27 of them with serious form of disease, were 
studied between 1983 and 1987 in regard of their HIT serology 
and helper- suppressor cell ratios. 
HIT status: 3 of 28 patients were positive in 1983/1984, 12 in 
1985 and 14 in 1986/87 ( 33 tested ). There was one serocon- 
version from 1985 to 1986 despite the use of heat treated pro- 
ducts. The three patients and no other , who were already sero- 
positive in 1984 developed lymphadenopathy , one of them recur- 
rent herpes zoster infections, one other fever , reactivation 
of hepatitis and weight loss. In the 1987 HIT positive group 
OKT4/8 ratio was 0.86 * 0.26 in 1984;0.77 ± 0.33 in 1986/87. 
In the negative group the ratio was I..08 ± 0.48 in 1984 and 1.4 
Z 0.74 in1987. 
Impairment of cellulary immunity is a common phenomenon in he- 
mophilia, due to patients overload with foreign proteins and 
various virus infections.While helper- suppessor cell ratio 
in later seropositive patients was over a 3year period marked- 
ly depressed, the ratio improved in the same time in seronega- 
rive patients to subnormal levels. This may have a cause in mo- 
re restricted use of factor VIII concentrates but also in less 
virus loaden preparations of factor VIII. 

H. Engler,Univ. Klinik of Freiburg,Med. I, Hugstetterstr. 55, 
D - 7800 Freiburg 
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IMPROVEMENT OF VISION IN A DHPG-TREATED PATIENT WITH AIDS AND CYTOMEGALO- 
VIRUS (CMV) RETINOPATHY 

R. WeiB, C. Bauer + and D. Huhn 
CMV-retinopathy is one of  the most common (25-46%) oppQr t in is t i c  in fec t ions  
in pat ients  wi th AIDS. Without t reatment i t  resu l ts  in permanent bl indness. 
Therapy wi th DHPG (Dihydroxypropoxymethylguanin) only in a few pat ients  
seemed to improve v is ions (D'Amico, D.J. et a l . :  Aroh.Ophthalmol 104: 1794- 
1800, 1986). 
Cytomegalovirus re t inopathy  was diagnosed in a 26-year-o ld homosexual man 
wi th AIDS whose v isua l  acu i ty  rap id l y  decreased. Because of worsening of 
v is ion  from "1 .0" to  "1/35~in 6 days, t reatment with DHPG was star ted in a 
dosage of 5 mg/kg-bodyweight two times a day. During therapy v isua l  acui ty  
increased to "0,3 p 'w i t h i n  8 days. Pr io r  to t reatment only d iscrete 
maculopathy but exsudative and hemorrhagic p a p i l l i t i s  were seen by ephtalmo- 
scepy and documented by photography. The v isua l  loss in th i s  pa t ien t  probably 
was caused by inf lammation of  the opt ic  nerve from CMV-infection and not 
by maculopathy as in most cases published so fa r .  
We suggest ear ly  t reatment wi th DRPG i f  CMV-pap i l l i t i s  is  presumed to 
cause v isua l  loss in pat ients  wi th AIDS to prevent develeopment of 
i r r e v e r s i b l e  maculopathy. 

Abtei lung Inhere Medizin H~matolegie Onkologie 
+Abteilung Augenheilkunde der Freien Un ivers i t~ t  Ber l i n ,  Spandauer Damm 130, 
1000 Ber l in  19. 
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CLONAL ANALYSIS OF AUTOREACTIVE T4/T8 DOUBLE POSITIVE T CELLS MEDIATING IN 
VITRO SUPPRESSION OF HEMATOPOIESIS IN APLASTIC ANEMIA 
U. M~bius, F. Herrmann°, K.H. Meyer zum BUschenfelde*: T. Hercen&, and 
S.C. Meuer 
A T ce l l  l i ne  was establ ished from per ipheral  blood mononuclear ce l l s  (PBMC) 
of a pat ien t  with severe ap las t ic  anemia (SAA) fo l low ing  s t imula t ion  with a l l o -  
geneic B-lymphoblastoid ce l l s .  Cloning of th i s  l i ne  by l i m i t i n g  d i l u t i o n  re- 
sulted in 18 T ce l l  clones, whose c l o n a l i t y  was confirmed by Southern analysis.  
Among these clones, 8 coexpressed T4 and T8, a phenotype known fo r  common 
thymocytes, but not fo r  PBMC. T4/T8 pos i t i ve  T ce l l  clones exh ib i ted cy to tox ic  
a c t i v i t y  towards an a l logeneic B-lymphoblastoid ce l l  l i ne ,  that  could be in-  
h ib i ted  by monoclonal ant i -T3,  -T4: -HLA-DP: but not ant i -T8,  -HLA-DR or -HLA- 
DQ ant ibodies.  Impor tant ly ,  a representat ive T4/T8 clone (WM2), suppressed 
clonal growth of autologous hematopoietic ce l l s  in semi-sol id media suggesting 
an autoaggressive funct ion.  To fu r the r  inves t iga te  th is  p o s s i b i l i t y  an auto- 
logous EBV-transformed B ce l l  l i ne  was establ ished and used as targets  fo r  WM2 
in c y t o t o x i c i t y  experiments. WM2 k i l l e d  these autologous B ce l l s  e f f i c i e n t l y  
that  was blocked by anti-HLA-DP ant ibodies.  These data suggest that  autore- 
act ive T ce l l s  expressing an immature T ce l l  phenotype c i r cu la te  in th i s  pa- 
t i e n t  that  may be involved in hematopoietic f a i l u r e .  

Abt. f .  Angewandte Immunologie, DKFZ, Heidelberg, I .  Med. K l i n i k  (*) und 
Abt. f .  H~matologie (°) Univ. Mainz (FRG), Unit~ B io log ie  C e l l u l a i r e  Inst .  
Gustave Roussy ( ' ) ,  V i l l e j u i f  (France) 
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LYMPHOKINES AND APLASTIC ANEMIA 

A. Raghavachar, N. Frickhofen, F. Porzsolt ,  and H. Heimpel 
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There are su f f i c ien t  laboratory data to suggest that lymphocytes and the i r  
lymphokine products are l inked to hematopoiesis. Hematopoietic p r o l i f e r a t i o n  
in v i t r o  may be regarded as dependent on a balance between pos i t ive  and negative 
growth factors .  Ef for ts to demonstrate a physiologic ro le fo r  lymphokines in 
the regulat ion of hematopoiesis in vivo have been disappoint ing.  Recently, 
several observations suggested a possible pathogenic role fo r  in ter feron (IFN) 
in the mediation of bone marrow f a i l u r e  in aplast ic  anemia (AA), This paper, 
based on in v i t r o  studies of lymphokine abnormali t ies in more than 20 pat ients 
with severe AA, t r i es  to fur ther  define the role of IFN and other regulatory 
factors in hematopoietic suppression associated with AA. In summary, our data 
do not support the hypothesis that IFN is the d i rec t  e f fector  of immune-medi- 
ated aplasia.  The in teract ion of IFN with other ce l ls  and factors appears to 
be very complex. Within th is  i n t r i c a t e  regulatory network, hematopoietic sup- 
pression may be ampl i f ied by IFN in several ways: (a) Interact ion wi th pos i t ive 
growth factors (b) Act ivat ion of other ce l ls  which in turn may i n h i b i t  the pro- 
l i f e r a t i o n  of hematopoietic ce l ls  (c) Synergist ic suppressive in teract ions be- 
tween IFN and other molecules. At present, i t  seems questionable whether fu r -  
ther studies of lymphokines in AA w i l l  y ie ld  a clue to e t io logy.  

Medizinische Un ivers i t~ tsk l in i k ,  Abteilung Innere Medizin I I l o  Steinh~vel- 
s t r .  9, D-7900 Ulm 
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TREATMENT OF APLASTIC ANEMIA WITH CYCLOSPORIN A 

H.L. Seewann, H. Greinix, Ch. Urban 

Cyclosporin A (CyA) has been widely used as an immunesuppressive 
agent in bone marrow transplantation. In contrast its applica- 
tion in autoimmunehemolytic anemia, immune thrombocytopenia and 
aplastic anemia (AA) is pretty rare. We report 4 cases with AA 
who were ineligible for bone marrow transplantation in which CyA 
treatment has been initiated. All patients were females aged 19 
to 74 years with a prior, history of AA for 6 to 40 months. Three 
patients were transfusion dependent, one patient highly thrombo- 
cytopenic. %~ile patient one and two did not met the criteria for 
severe AA, patient three was found to have pure red cell aplasia 
[PRCA) in combination with malignant thymoma. Thymomectomy and 
corticoid treatment proved to be without any effect on PRCA. 
Patient four had severe AA and was initially treated with ATG. 
She relapsed 38 months later end CyA treatment was started. CyA 
treatment induced amelioration of anemia with striking reduction 
of transfusion requirements in two patients and gaining trans- 
fusion independency in the other patient. In the severe thrombo- 
cytopenic case thrombocyte counts reached normal value. CyA blood 
concentrationes were adjusted between 100 and 250 ng/ml. (HPLC) 
Daily CyA-doses ranged between 4 and 12 mg/kg body weight. All 
four patients are on treatment for more than two, six, seven and 
twelve months without any therapy induced side effects. 

III. Med. Abteilung des LKH und Universit~tskinderklinik 
A-8036 Graz 
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DEFECTIVE TERMINAL DIFFERENTIATION OF PERIPHERAL BLOOD MONOCYTES FROM PATIENTS 
WITH APLASTIC ANEMIA 
R. Andreesen, W. Brugger: J. Osterholz, K.J. Bross, and G.W. L~hr 

Macrophages (MO) are important e f fec to r  ce l l s  of the immune system but also 
play an essent ia l  ro le  as regu la tor  ce l l s  in hematopoiesis. They o r i g i na te  from 
c i r cu la t i ng  blood monocytes (mo) as immature precursor ce l l s  which undergo 
terminal d i f f e r e n t i a t i o n  to mature ce l l s  upon migrat ion from the c a p i l l a r y  bed 
in to  the var ious t issues.  MO maturat ion also occurs in v i t r o  and is accompanied 
by a t yp i ca l  change in ce l l  morphology, cytochemistry and funct ion as well as 
surface phenotype. We measured the capaci ty of blood mo to d i f f e r e n t i a t e  in to  
MO in te f l on  cu l ture  by t h e i r  expression of l a te  d i f f e r e n t i a t i o n  antigens (5 
MAX antigens, t r a n s f e r r i n  (TF) receptor ,  13C2) as evaluated with a celI-ELISA. 
In addi t ion to newly expressed antigens normal MO increase t h e i r  content of 
CDI4, beta2micro-globul in (b2m) and HLA-DR antigens during maturat ion in v i t r o .  
When blood mo from 6 pat ients  with hematopoietic f a i l u r e  consistent  with the 
diagnosis of ap las t ic  anemia were tested they appeared to d i f f e r e n t i a t e  to 
normal MO as judged by morphology and cytochemistry.  However, these mo-derived 
MO e i the r  cons is ten t l y  f a i l e d  to express a 64 kD molecule def ined by MA×. I / . I I  
ant ibodies or expressed only minute amounts of th is  antigen on a small percen- 
tage of the MO. Whereas b2m, HLA-DR, TF receptor and MAX.26 expression was 
normal the defect ive maturat ion resul ted also in a reduced expression of CDI4, 
MAX.3 and the osteoclast  spec i f ic  antigen 13C2. In conclusion, our descr ip t ion 
of a loss of spec i f ic  MO d i f f e r e n t i a t i o n  antigens in pat ients  with ap las t ic  
anemia may ind ica te  a MO involvement in the pathogenesis of th i s  disease. 
Invest igat ions in to  possible funct iona l  impairments of mo-derived MO which may 
cor re la te  to the defect ive phenotype are in progress. 

Medizinische K l i n i k  I ,  Hugstetter St r .  55, D-7800 Freiburg 
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ACQUIRED IDIOPATHIC SIDEROBLASTIC ANEMIA: EVIDENCE OF TWO SUBTYPES OF THE 
DISEASE 

N. Gattermann, C. Aul 

73 pat ients  diagnosed as having acquired id iopa th ic  s iderob las t i c  anemia 
(AISA) were devided in to  two groups. 40 pat ients had charac te r i s t i c  f ind ings 
of dyserythropoies is  on cy to log ic  bone marrow examination; these pat ients were 
categorized as having "pure" s iderob las t i c  anemia (PSA). 33 pat ients  showing 
dysplast ic  features of granulopoiesis and/or megakaryopoiesis in addi t ion to 
dyserythropoies is  and were considered to have a myelodysplast ic syndrome ( re-  
f rac to ry  anemia with r inged s ideroblasts ,  RARS). 
Cumulative surv iva l  rates at 1 year were 95 % fo r  PSA and 52 % fo r  RARS. 
5 year surv iva l  was 60 % and 17 %, respec t ive ly .  Cumulative rates of leukemic 
t ransformat ion were 2,5 % fo r  PSA and 55 % for  RARS. In fect ions (15,2 vs. 5 
%) and hemorrhages (9 vs. 0 %) were more frequent causes of death in the RARS 
group. Bone marrow cu l tu re  studies (CFU-GM) were performed on 20 consecutive 
pat ients with PSA and RARS. RARS pat ients showed grossly impaired colony f o r -  
mat:ion with features of the so-cal led leukemic growth pat tern,  whereas pa- 
t i en t s  with PSA numbers of CFU-GM colonies in PSA were shown to be negat ive ly  
cor re la ted with the degree of e ry th ro id  hyperplasia in the bone marrow. 
We conclude that  on cytomorphological examination AISA can be subdevided in to  
pu~e s iderob las t i c  anemia (PSA) and a myelodysplast ic form (RARS), with both 
types d i f f e r i n g  considerably in terms of su rv i va l ,  r i sk  of leukemic t rans fo r -  
mation and f ind ings on bone marrow cu l ture  (CFU-GM). 

Medizinische K l i n i k  A der Un ivers i t~ t  DUsseldorf, Moorenstra~e 5, 
D-4000 D~sseldorf 
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DAILY LOW DOSE ALPHA-2-INTERFERON IN MYELODYSPLASTIC SYNDROMES 
WITH POOR PROGNOSTIC CRITERIA 
M. Lehnert, H. Greinix, H. L. Seewann, C. Schmid 

Myelodysplastic syndromes (MDS) with c r i t e r i a ,  i . e .  excess of blasts or 
marked cytopenia~ have a poor prognosis. Between June 1986 and Apr i l  1987 
8 pat ients (pte) with MDS with c lear-cut  poor prognosis f u l l f i l l e d  the 
c r i t e r i a  to enter th is  study with da i l y  low dose alpha-2-Interferon (IF). 
Character ist ics of the 7 evaluable pts: 4 males, 3 females, median age 88 yrs. 
(range, 56-73), 3 RAEB, 2 RAEB-t, 1 RA and 1 RA-S, both with marked 
cytopenia and high frequency of RC-transfusions. 
Treatment plan: Induction phase with 0.5 M. I.U. IF sc da i l y  for  12 weeks; 
subsequently depending on the ef f icacy ei ther mainten -ance  with 
0.5 M. I.U. sc 3x/week or dose escalation to 1 M. I.U. sc da i ly .  
Results: No pt f u l l f i l l e d  our c r i t e r i a  for  response or improve -ment .  
1 pt with RAEB-t showed disease progression a f ter  14 weeks of therapy. 
A l l  pte demonstrated some degree of myelotox ic i ty ,  with mild to severe 
thrombo- and/or granulocytopenia, f u l l y  revers ib le af ter  in ter rupt ion  of 
IF administrat ion. No other side effects were registered. Subjective 
tolerance was excel lent .  

Despite the small pat ient  number these data suggest, that  da i ly  low dose IF 
is un l ike ly  to y ie ld  a benef ic ia l  ef fect  in MDS. 

3. Medizinische Abteilung LKH Graz, Auenbruggerplatz 15, 
A-8036 Graz 
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SERUM DEOXYTHIMIDINE KINASE IN PATIENTS WITH MYELODYSPLASIA 

H.G. Derigs, C. Aul, A. Heyl l ,  W. Schneider 

Deoxythimidine kinase (dTK) represents an important "salvage-pathway" enzyme 
in the synthesis of DNA. Elevated levels of serum dTK occur in a number of 
hematological malignancies and i t  has been suggested that the enzyme a c t i v i t y  
correlates with tumor cel l  mass, grade of malignancy and prognosis of the 
disease. The aim of the present study was to evaluate the behavior of serum 
dTK a c t i v i t y  in patients with myelodysplastic syndromes (MDS). 
Using a commercial radioenzyme assay (Sangtec Medical, Bromma, Sweden) serum 
dTK was measured in 43 untreated patients with MDS (RA 6, RARS 9, RAEB lO, 
RAEB-T 9, CMML 9). In a large series of normal probands of d i f fe ren t  ages and 
sexes an enzyme a c t i v i t y  of less than 5 U/pl was found. Most MDS patients (65 
%) presented with normal or s l i g h t l y  elevated (5-15 U/NI) levels,  although in 
rare cases (RAEB-T and CMML) markedly increased a c t i v i t i e s  (up to 300 U/NI) 
were found, dTK levels were shown to be s i gn i f i can t l y  correlated with erythro- 
cyte sedimentation rate (r=0.44; p=O.O02), LDH (r=0.65; p=O.OOl) and bone mar- 
row blast count (r-0.48; p=O.O09). From these data we conclude that the serum 
dTK widely re f lec ts  the increase of bone marrow c e l l u l a r i t y  and blast ce l l  
count in pat ients with MDS. The close re la t ionship between enzyme levels and 
conventional laboratory and morphological parameters suggests that the 
measumement of dTK w i l l  not provide addit ional information for  th is  pat ient 
group. 

Medizinische Kl in ik  A der Universi t~t  DUsseldorf, Moorenstra6e 5, 
D-4000 DUsseldorf 
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WC~(331CAC C ~ I S T I C S  OF MYELCDYSPLASTIC S Y ~  (NDS) 
IN PBqlm4=q~_ BLOCD (PB) ~ND aOXE ~ ( ~ )  S~_AqS. 
A.Hey l i ,  C.Aul,  N.Gattermann, W.Schneider 
PB and BM smears o f  261 MDS p a t i e n t s  (RA 56, RARS 33, s i d e r o b l a s t i e  
anaemia %0, RAEB 60, RAEB-T 37 and CMML 35) were examined wi th  convent iona l  
s t a i n i n g  techn ics .  A l l  haematopoetic c e l l  l i n e s  showed q u a l i t a t i v e  and quan t i -  
t a t i v e  morphological abnormalities specified in the following lists: 
Granulopoiesis: BM: shift to immature precursors 77 %, hypogranular cells 56 %, 
hyperplasia 47 %, partial defect of forms 35 %, Pseudo pelger cells 32 %, 
hypersegmentation of neutrophils 26 %, hypogranular neutrophils 20 %. CMML 
was characterized by an excess of monocytoid cells in BM (94 %) and PB (100%). 
Erythropoiesis: BM: shift to immature precursors 91%, sideroblastosis 61% 
(more than 15 % ring sideroblasts 38 %), hyperplasia 49 %, nuclear fragments 
36 %, positive PAS reaction 29 %, multinuelearity 21% PB; anisocytosis 98 %, 
poikilocytosis 76 %, makrocytosis 56 %, polychromasia 44 %, nucleated 
precursors 29 %. 
Megakaryoeytopoiesis: BM:mikromegakaryocytes 35%, mononuclear megakaryocytes 
33 %, hyperplasia 29 %, multinuclear megakaryocytes 23 % PB: anisometry of 
platelets 69 %,hypogranulated platelets 29 %, giant platelets 28 %. Our data 
indicate, that a specific diagnostic marker for MDS is lacking, whereas the 
concidence of a various number of morphological criteria is highly suggestive 
of the diagnosis. 
Med. Klinik A, Universit~t Ddsseldorf, Moorenstr.5, 4000 DOsseldorf 
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A MYELODYSPLASTIC SYNDROME TRANSFORMING TO ACUTE LYMPHOBLASfIC 
LEUKEMIA 

H . G r e i n i x ,  M . L e h n e r t ,  C .Schmid  

We present a 77 year old female patient with a myelodysplastic 
syndrome (MDS), subtype RAEB-t, transforming to acute 
lymphoblastic leucemia (ALL) after a period of 4 months. Under 
treatment with vincristine and prednisone marked subjective 
improvement was achieved, although no objective hematological 
response could bei documented. 
To our kowledge, this is the sixth case reported in the 
literature with MDS progressing to pure ALL. 
We suggests, that the routine use of immunological surface 
marker studies in all patients with RAEB, RAEB-t and acute 
leucemia emerging from MDS, could demonstrate a substantial 
number of cases with lymphatic blasts and ALL, respectively 
Obviously, this would beJ of great importance for the 
therapeutic approach and consequently the prognosis of these 
patients. 

3.Medizinische Abteilung LKH Graz, Auenbruggerplatz 15 
A-8036 Graz 
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INTERFERONS IN THE TREATMENT OF MALIGNANT MASTOCYTOSIS (MM) AND CMMoL 
DEVELOPING IN MM 
F. Gr iesinger,  L. Bergmann, P.S. Mitrou, D. Hoelzer 
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Malignant mastocytosis (MM) is a hematologic d isorder with poor prognosis and 
so fa r  no e f f ec t i ve  therapy. As to the authors' knowledge, no data concerning 
immunologic parameters in th is  disease is ava i lab le .  Based on immunomodulatory 
and cy to tox ic  e f fec ts  of i n te r fe ron  gamma (IFN-y) and on therapeut ic  t r i a l s  
with i IF~-W~innt{o hematologic malignancies, a therapeut ic  attempt with IFN-y was 
made pat ients with MM. Stable disease was achieved with IFN-~IO0 Ng/die 
s.c. fo r  16 and lO months respec t ive ly .  With the exeption of the CD4/8 r a t i o ,  
which returned from 5.0 at diagnosis to normal leve ls ,  in v i t r o  and in v ivo im- 
munological abnormal i t ies present at diagnosis, pers isted.  During fu r the r  
c l i n i c a l  course, CMMoL developed in both pat ients ,  re f rac to ry  to even escalated 
doses of IFN-~ Based on favourable resul ts  in CML with IFN-alpha, therapy with 
IFN-alpha lO "x lO 6 IE/die s.c. was star ted.  One pat ient  remained in pa r t i a l  
hematologic remission fo r  7 months and is a l i ve  for  32 months a f te r  diagnosis 
of MM. The other pa t ien t  developed severe in fec t ious  complicat ions under IFN 
alpha and died of progression of disease a f te r  d iscont inuat ion of IFN-alpha. 
We conclude that  IFN-~ and -alpha may be e f f ec t i ve  in MM, however, so f a r ,  IFN- 
alpha should be considered as f i r s t  l i ne  therapy. 

Div is ion of Hematology, Department of In terna l  Medicine, J.W. Goethe-Uni- 
ve rs i t y ,  Theodor-Stern-Kai 7, D-60OO Frankfurt /Main 
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CHRONIC MYELOMONOCYTIC LEUKEMIA EVOLVING TO ACUTE MIXED-LINEAGE LEUKEMIA 

C. Aul, U. Heyl l ,  R.E. Scharf, S. GIUck, W. Schneider 

According to the FAB group, chronic myelomonocytic leukemia (CMML) represents 
a myelodysplast ic d isorder invo lv ing  both granulocyt ic  and monocytic ce l l  
l ines .  As in other myelodysplast ic syndromes, a substant ia l  propor t ion of pa- 
t i en ts  progresses to acute myeloid leukemia. In th i s  repor t ,  we describe 2 
cases of CMML which transformed to mixed-l ineage leukemia carry ing both 
myeloid and lymphoid features.  
Diagnosis of CMML was confirmed by morphological,  cytochemical and labora tory  
(lysozyme) studies 6 and 48 months, respec t ive ly  before b las t i c  t ransformat ion. 
On cytogenet ic analysis,  the phl chromosome was found to be absent. One pa- 
t i e n t  was t reated with low dose cytosine arabinoside during the chronic phase 
of the disease. At the time of t ransformat ion,  bone marrow aspirates showed 
a marked increase of blasts (70 a. 95 %) which were pos i t i ve  in the myeloper- 
oxidase (22 a. 37 %) and non-speci f ic  esterase react ion (lO a. 20 %). In one 
pa t ien t ,  PAS sta in ing was pos i t i ve  with coarse granules in 40 % of the blasts. 
Addi t ional  surface marker studies showed that  a considerable percentage of the 
leukemic ce l l s  was also reac t ive  with lymphoid monoclonal ant ibodies.  In both 
cases, the blasts were pos i t i ve  with CALLA (30 a. 27 %), TdT (35 a. 32 %) and 
DR-related antigens (53 a. 47 %). No chemotherapy was star ted,  and both pa- 
t i en t s  died from in fec t ious  and homorrhagic compl icat ions. 
In summary, these cases i l l u s t r a t e  that  CMML can evolve to mixed acute myeloid 
and lymphoid leukemia. Our f indings suggest that  the malignant p r o l i f e r a t i o n  
in CMML is not r es t r i c t ed  to the level  of the granulocyte-macrophage pro- 
gen i tor  c e l l ,  but involves a more p r im i t i ve  p lu r ipo ten t  stem ce l l  common to 
both myeloid and lymphoid l ineages. 

Med. K l i n i k  A der Un ivers i t~ t  DUsseldorf, MoorenstraBe 5, D-4000 DUsseldorf 
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DIFFERENTIAL EFFECTS OF THE REPEATED INJECTIONS OF CCNU, MITOMYCIN-C, CYCLO- 
PHOSPHAMIDE OR CISPLATIN ON HEMATOPOIESlS IN MICE 
M.R. Nowrousian and C.G. Schmidt 
Cumulative t o x i c i t i e s  and long term ef fec ts  of CCNU, Mitomycin-C (MMC), Cyclo- 
phosphamide (Cy) and C isp la t in  (DDP) on hematopoiesis were evaluated in mice 
given equ i tox ic  ( I / 2  LDIO) doses of the drugs (22.4 mg/kg of CCNU, 3.58 mg/kg 
of MMC, 200 mg/kg of Cy or 4 mg/kg of DDP) weekly fo r  4 wks. WBC count and bone 
marrow concentrat ions of p l u r i p o t e n t i a l  (CFU-S) and granulocyt ic  (CFU-C)proge- 
n i t o r  ce l l s  were determined 7 days a f te r  each i n j ec t i on  and 15-22 wks a f te r  the 
las t  i n j e c t i o n .  During 4 wks of t reatment,  marrow CFU-S and CFU-C content 
showed a continuous decrease in a l l  4 groups, but the ce l l s  appeared to be sup- 
pressed more sever ly by MMC than by the other 3 drugs. WBC count seemed to re- 
cover and s tead i l y  increase from i n j ec t i on  to i n j ec t i on  in Cy-treated mice but 
an almost continuous decrease in those t reated with CCNU. The increase of the 
WBC count in Cy-treated mice and the decrease in CCNU-treated animals was main- 
l y  due to a r i se  in the granulocyte number and a f a l l  in the lymphocyte number. 
At 15-22 wks a f te r  drug cessat ion, there were no marked changes in WBC count 
or marrow CFU-S and CFU-C content in animals t reated with Cy or DDP. In con- 
t ras t  to t h i s ,  in CCNU-treated mice, the marrow CFU-S content was reduced to 
77 %, the CFU-C content to 63 % and the WBC count to 45 % of those in the con- 
t r o l s ,  and in the MMC-treated mice, the marrow CFU-S content to 46 %, the CFU-C 
content to 38 % and the WBC count to 66 %. In add i t ion ,  the p r o l i f e r a t i v e  po- 
t e n t i a l  of CFU-S (Rs) measured in Cy-treated mice was reduced to 72 %, in MMC- 
t reated mice to 44 % and in CCNU-treated mice to 15 % of the control  values. 
On the basis of these resu l t s ,  CCNU and MMC appear to have greater  cumulat ive 
t o x i c i t i e s  and p a r t i c u l a r l y  long las t ing  ef fects  on hematopoiesis in mice than 
Cy or DDP have. - Supported by BMFT in Bonn (PTB 03 8720). 
Innere U n i v e r s i t ~ t s k l i n i k  und P o l i k l i n i k  (Tumorforschung), 4300 Essen 
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REPRODUCTIVE AND ENDOCRINE GONADAL CAPACITY IN PATIENTS TREATED FOR GERM CELL 
TUMORS (GCT): RESULTS OF A 5-YEAR PROSPECTIVE STUDY. 
E.D. Kreuser, W.D. Hetzel~ R. Hautmann~ H. Heimpel 
In t roduc t ion :  In recent years i t  has become apparent that  70~-100~ of pa t ien ts  
(pts)  wi th disseminated GCT are cured of t h e i r  disease by chemotherapy (CT) 
and surgery. Most pts are young adul ts  and concerned about the degree, 
durat ion and r e v e r s i b i l i t y  of endocrine and reproduct ive dysfunct ions induced 
by CT. This prospect ive study was conducted to evaluate the impact of CT on 
acute and chronic gonadal t o x i c i t y  in  pts with GCT. Pat ients and Methods: 
S tar t ing  1£82, 44 pts were studied. They were t reated with c i s p l a t i n ,  
bleomycin, v inb las t i ne  2 i fosfamide and etoposide. Diagnost ic procedures 
consisted of hormone analyses, sperm eva luat ion ,  t e s t i c u l a r  h is to logy  and a 
quest ionnai re.  Results: 37/44 (84%) pts showed o l i go -  or azoospermia before 
CT, but only 3 ~ )  had elevated FSH serum leve ls .  In cont rast ,  a l l  pts 
revealed elevated FSH leve ls  and azoospermia 1-24 months (m) a f t e r  CT. lO/lO 
pts showed germinal c e l l  aplas ia wi th severe spermatogenic stem c e l l  dep le t ion 
immediately a f t e r  CT. In 34/44 (77%) pts recovery of spermatogenesis occurred 
with normal izat ion of FSH leve ls  25-60 m a f t e r  CT. In pts rece iv ing 2 cycles 
of adjuvant CT median recovery time was 24 m vs 43 m in  pts t rea ted wi th 4 
cycles. Testosterone and LH leve ls  were mostly w i th in  normal l i m i t s  before and 
a f t e r  CT due to resistance of Leydig ce l l s .  5 pts fathered 7 heal thy ch i ld ren 
a f t e r  CT. Conclusions: Our data suggest l )  drug-induced germ c e l l  ap las ia  wi th 
azoospermia and elevated FSH leve ls  1-24 m a f t e r  CT in  a l l  pts,  2) recovery of 
spermatogenesis in  77% of pts,  3) median recovery t ime was 24 m in  pts 
receiv ing 2 cycles vs 43 m with 4 cycles, 4) no increased r i sk  of f e t a l  
malformations, 5) FSH serum leve ls  seems to be a feas ib le  marker to assess 
degree and durat ion of drug-induced germ c e l l  ap las ia .  

Abtei lung H~matologie/Onkologie, Un ivers i t~ t  Ulm, D-7900 Ulm 
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CYTOTOXIC EFFECT OF U-46619 ON ERYTHROCYTES 
M.R. Clemens and K. Jaschonek 
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A membranolytic a c t i v i t y  of thromboxane A9 (TxAg) has been suggested in experi-  
ments performed with l i v e r  and cardiac ly~osome~. Furthermore, eicosanoids l i ke  
TxA9 may act in the state of a free radica l  thus i n i t i a t i n g  l i p i d  peroxidat ion. 
In the present study erythrocytes were used as a model and were incubated with 
a synthet ic TxA 2 analog (U-46619) under various condit ions. The hemolytic ef- 
fect  of U-46619 was studied. Alkames l i ke  pentane and ethane known to be re- 
leased during fa t t y  acid breakdown fol lowing l i p i d  peroxidation were measured 
by gas chromatography in a head space v ia l  system (Clemens et a l ,  9iochem Phar- 
macol 32:3877,1983). In addit ion, the fa t t y  acid composition of erythrocytes 
was gas chromatographically analyzed before and fol lowing the incubation proce- 
dures. Incubation of erythrocytes (hematocrit 2.5%~ with U-46619 concentrated 
more than 1 mmol/1 for  2 h at 37°C in the presence of synthetic a i r  resulted in 
an enormous degree of hemolysis up to 95% and in a methemoglobin formation up 
to 10%. Experiments performed in the presence of nitrogen or CO-loaded erythro- 
cytes exhibi ted the same hemolytic action of U-46~19. In e l l  experiments l i p i d  
peroxidat ion has not been detected. Thromboxane receptor antagonist were not 
able to block the hemolytic a c t i v i t y  of U-46619. The study shows that the hemo- 
l y t i c  potency of U-46619 in th is  model was not oxygen-dependent, thromboxane 
receptor-mediated nor a resu l t  of free rad ica l  induced membrane l i p i d  peroxi-  
dation. Further studies are needed to c l a r i f y  the cytotox ic  mechanism of the 
TxA 2 analog U-46619. 

Eberhard-Karls-Universit~t TObingen, Medizinische Kl in ik ,  Ot f r ied-M~l ler-  
Strasse 10, D-7400 TObingen 1, F.R.G. 
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DOES DEXAMETHASONE USED AS AN ANTIEMETIC DRUG ALTER THE ANTITUMOR ACTIVITY OF 
CISPLATINUM/IFOSFAMIDE? 
B. Frohne-Brinkmann, A. Harstr ick, H.-J. Schmoll 

High dose glucocort icoid steroids,  pa r t i cu la r l y  dexamethasone, are often part 
of an antiemetic program concomittant c isp la t in  or ifosfamide chemotherapy. To 
roule out a possible dexamethasone ef fect  on the antitumor a c t i v i t y  of c ispla-  
t in  or ifosfamide in pts treated for tes t i cu la r  tumor, the p ro l i fe ra t ion  of 
heterotransplanted human tes t is  tumor cel l  l ines (H12.1 and H12.7) growing 
subcutaneously on nude mice was studied under treatment with ifosfamide or 
c isp la t in  given with or without concurrent dexamthasone. Results: Concomittant 
administrat ion of dexamethasone did not s i gn i f i can t l y  influence the antitumor 
a c t i v i t y  of c isp la t in  and ifosfamide. Dexamethason i t s e l f  induced a s l igh t  but 
s t a t i s t i c a l l y  not s ign i f i can t  retardat ion of tumor growth in both cel l  l ines. 
Conclusion: Dexamethasone i t s e l f  might s l i g h t l y  a l te r  the growth of tes t i cu la r  
tumors (they mostly have glucocort icoid steroid receptors); however, i t s  
concomittant administrat ion as antiemetic drug patients treated with c isp la-  
tinum and/or ifosfamide does not inflence the antitumor a c t i v i t y  of both drugs 
in th is nude mice model and probably not in man. 
Abt. H~matologie und Onkologie, Med. Hochschule Hannover, D-3000 Hannover 61 
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LACK OF THERAPEUTIC ACTIVITY OF THE LIPOIDAL AMINE CP-46,665 IN RODENT TUMORS 
AND HUMAN NON-SEMINOMATOUS GERM CELL TUMORS GROWING IN NUDE MICE. 

W. E. Berdel, M. R. Berger, H. Falk, A. Harstr ick,  S. Danhauser, H. D. 
Schick, H.-J. Schmoll, D. Schm~hl, W. R. Vogler, and J. Rastetter 

The a lky l - l i nked  l i po ida l  amine 4-aminomethyl - l - [2 ,3-(d i -n-decyloxy)-n-  
propyl ] -4-phenylp iper id ine (CP-46,665) has shown promising in v i t r o  cytotoxic 
a c t i v i t y  in neoplastic ce l ls  from humans (Cancer Res. 45:1206-1213, 1985), 
but did not produce d i f f e ren t i a l  cy to tox ic i t y  comparing human leukemic with 
non-neoplastic bone marrow cel ls  (81ut 53:196, 1986). The compound was then 
tested for therapeut ic a c t i v i t y  in 2 rodent tumor models and 2 human non- 
seminomatous germ cel l  tumors growing in nude mice. 

CP-46,665 fa i l ed  to show therapeut ic ef f icacy in 3-Lewis lung carcinoma 
growing in syngeneic C57816-mice, in MNU-induced rat mammary carcinomas and 
in 2 human non-seminomatous germ cel l  tumor cel l  l ines (H 12.1, H 12.7) 
growing in nu/nu NMRl-mice when given in a dose range including non-toxic 
doses and doses higher than the LDIO. 

(DFG Be 822/2-4 and 822/3-1, CA29850-O4A1) 
Division of Hematology and Oncology, Department of Medicine I ,  
Technische Univers i t~ t ,  Ismaninger St. 22, D-8DO0 Munich 80, FRG 
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ANTITUMORAL ACTIVITY OF XANTHATE COMPOUNDS IN VITRO 

H.D. Schick, E. Amtmann*, W.E. Berdel, S. Danhauser, A. Reichert, 
J. Rastetter and G. Sauer* 

Xanthate der ivat ives were shown previously to d isp lay antitumor a c t i v i t y  
against transformed f ib rob las ts  and lymphomas in combination with monocar- 
boxyl ic acids. In order to explore the i r  range of ant i tumoral a c t i v i t y  various 
malignant cel!  l ines of human or ig in  (LiA, DHL-4, K-562, HT8-38, HTB-47, WiDr, 
N 59, N 63, N 64, N 65) were exposed to the drugs in v i t r o  in 3H - thymidine 
uptake, trypan blue dye exclusion and clonogenic assay. In addi t ion,  several 
tumor ce l l  l ines displaying resistance against commonly used anticancer drugs 
(adriamycin, methotrexate) were included in th is  study. The combination of t r i -  
cyciodecan-9-yl-xanthogenate (D 609) with undecanoic acid (C11) exerted clear 
dose dependent cytotoxic and a n t i p r o l i f e r a t i v e  ef fects on ce l l  l ines both from 
so l id  tumors and leukemias, a f te r  an incubation time of 24, 48 and 72 hrs. The 
e f fec t i ve  concentration of D 609 was I0 ~g/ml, i f  C11 was added in a concentra- 
t ion  of ~ 20 ~g/ml. These concentrations were shown previously to leave normal 
human f i b rob las ts  m i t o t i c a l l y  act ive.  The same dose whi le leaving the growth 
of normal mouse keratinocytes almost unimpaired led to quant i ta t ive  k i l l i n g  of 
chemically transformed carcinoma der ivat ives thereof .  Moreover, the D 609/C11 
combination was capable of k i l l i n g  both methotrexate- and adr iamycin-resis-  
tant  L 1210 and S 180 ce i l s ,  ind icat ing that  there exists no cross resistance 
between these drugs and D 609/CII in v i t r o .  (DFG Be 822/2-4) 

Div is ion of Hematology and Oncology, Department of Medicine I ,  Technische 
Univers i t~t ,  Munich, * I n s t i t u t e  fo r  Virus Research, German Cancer Research 
Center, Heidelberg 
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PHASE I STUDY OF THE POLYELECTROLYTE CARBETIMER ADMINISTERED I.V. 

M. Fromm, W.E. Berdel, H.D. Schick, S. Danhauser, U. Fink, W. Remy, H.W. 
Pr~uer, J.R. Siewert, A. Reichert, A. Ankele and J. Rastetter 
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Antitumor a c t i v i t y  of the synthetic low molecular weight po lye lec t ro ly te  Carbe- 
t imer was demonstrated in v i t r o  (Proc. ASCO 4:29,1985) and in several animal 
tumor models (d.Med. Chem. 25:1060,1982). I t  was brought to a c l i n i ca l  phase 
I t r i a l  in pat ients (pts) with advanced malignant disease. The schedule was a t 
one hour i . v .  infusion once every four weeks2with a s ta r t ing  dose of 180 mg/m L. 
Dose escalat ions proceeded up to 16,690 mg/m . At least 3 pts were treated at 
each dose level and each pt was e l i g i b l e  to receive repeat courses at the same 
dose, un t i l  progressive disease or dose- l imi t ing  t o x i c i t y  intervened. 48 pts 
received 92 evaluable courses. Pt character is t ics  include: Median age 53 (range 
13-69), male 30, female 18, p r io r  therapy CT only 13, RT only 8, CT+RT 12,none 
15. Adverse ef fects such as revers ib le prote inur ia ,  hypercalcaemia, pain at 
infusion s i te  and nausea and vomiting were seen par t l y  in a dose-related man- 
ner, but did not represent the maximum to lerated dose (MTD). No hematological 
t o x i c i t y  was observed. L imi t ing t o x i c i t y  was encountered at the 16,690 mg/m 
dose level ,  consist ing of ocular symptoms ( " l i g h t  f lashes~), a moderate decre- 
ase of blood pressure and nausea or vomiting, i6,690 mg/m ~ was considered the 
MTD, when infused over one hour. There were 4 deathS on study, a l l  due to tu-  
mor progression. 14 pts had stable disease for  more than 2 courses, which, 
however, could also be a t t r ibu ted  to the natural course of disease. No c lear-  
cut antitumor responses were noted in our study populat ion, We are current ly  
conducting a phase I I  study with th is  drug in pat ients with malignant melanoma. 

Klinikum rechts der Isar der Technischen Univers i t~t  M~nchen, 
Ismaningerstr. 22 D-8000 M~nchen 80 
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HIGH-DOSE ARA-C TREATMENT OF PATIENTS WITH ACUTE LEUKEMIA 

M. Henke, Th. Hecht, B.S. Emmerich, K.J. Bross, G.W. L6hr 

Twenty patients (12 m; 8 f) with acute leukemia were treated with 
high-dose ARA-C. Mean age was 29.6 years. 9 patients received 
consolidation therapy and ii were reinduced (6x refractory leuke- 
mia; 5x relapse). ARA-C (3.4 g/mS/day) was given for a mean of 4.5 
days. Additional drugs were mitoxantrone (7x), VP-16 (5x), dauno- 
rubicine (2x) and mitoxantrone/VP-16 (4x). 17 treatment episodes 
are evaluable, Almost all patients complained vomiting. Skin re- 
actions and conjunctivitis (2x), discrete impairement of liver 
(llx) and kidney studies (5x) were seen. Severe neurologic symp- 
toms occured two times and therapy was stopped. 19 patients expe- 
rienced thrombocytopenia (28 d) and leukopenia (23 d). 16 patients 
required i.v.-antibiotics for 12.5 days (4 to 27) and one patient 
died of fungal pneumonia. Two of 7 patients in remission recovered 
from cytopenia with leukemia, three relapsed 4.5 months following 
hematopoietic recovery and two are still in unmaintained remission 
for 5.5 and ii months. One of 3 patients with relapsed leukemia 
attained remission lasting now 3.5 months. Two of 6 patients with 
refractory leukemia experienced a remission of 2.3 months. 

Abteilung f~r H~matologie/Onkologie, Medizinische Universit~ts- 
klinik, Hugstetter Strasse 55, D-7800 Freiburg i.Br. 
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MYOCARDIAL INFARCTION AFTER VINCRISTINE-CHEMOTHERAPY FOR HODGKIN DISEASE 

H.J. Lenz, U. SchuIer, W. Voelker, G. Ehninger 

A l te rna t ing  chemotherapy with COPP and ABVD has been reported to have a 

complete remission rate of 92 % in pat ients with advanced Hodgkin disease. 

Consol idat ion i r r a d i a t i o n  w i l l  be de l ivered to  s i tes of i n i t i a l  involvement 

fo ] lowing the chemotherapy. Complications of mediast inal  i r r a d i a t i o n  are 

rad ia t ion  pneumonitis, less commonly p e r i c a r d i t i s  and ra re l y  coronary a r te ry  

disease. There is only one case repor t  of a myocardial i n fa rc t ion  in 377 

pat ients with advanced Hodgkin disease, who underwent mantle f i e | d  

i r r a d i a t i o n .  In the l i t e r a t u r e  there only 6 case reports of myocardial 

i n f a r c t i on  or myocardial ischemia fo l low ing  chemotherapy with v inca -a l ca lo ids .  

We present the case of an 18 year old pat ien t  with a mediast inal relapse of 

Hodgkin disease stage I l l  B, who developed an acute myocardial i n fa rc t i on  

3 hours a f t e r  app l ica t ion  of 2 mg v i n c r i s t i n e .  He had already undergone a 

mediast inaI i r r a d i a t i o n  fo l low ing  an a l te rna t ing  chemotherapy of 4 cycles COPP 

and ABVD 30 months ago. 

Medizinische Un i ve r s i t ~ t sk l i n i k ,  Ot f r ied-M@i ler -St r . ,  D-7400 T~bingen, FRG 
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PULMONARY EDEMA AS A COMPLICATION OF THERAPY WITH CYTOSINE ARABIN- 
OSIDE (ARA-C). 

K. Brandstetter, R. Haas9 S. Kiesel~ A. Deboben~ B. D~Srken, A. Ho, W. Hunstein 

Recently~ a number of rel~rts on pulmonary edema as a result of Ara-C therapy especial- 
ly in high doses ( >  3 g/m ) have been published. We describe two patients who received 
Ara-C in a lower dose (700 mg resp. 1520 mg total dose) and developed pulmonary failure. 
Patient I (57 years old) received Its0 rag/day AIexan for 5 days and 150 rag/day Thio- 
guanin as a treatment for necrotic arteri l t is. Seven days after starting the treatment 
severe dyspnoe developed. Chest X-ray examination revealed discrete patchy shadows; O 7 
partial pressure was 20 mm Hg. Normalization of the puJmonary function and of the ches% 
X-ray was achieved by high dose prednisone therapy (I00 mg/day) and forced diuresis. 
Patient 2 (52 yea~ old) diagnosed as acute ~yelocyt ic  leukemia wa%treated with Thio- 
guanin (I00 mg/m ), Daunorubicin (60 mg/m ) and Ara-C (I00 mg/mL). Three days after 
starting therapy dyspnoe and a decrease of PO 2 preceedlng lethal pulmonary failure de- 
veloped within hours. 
Our observations indicate that pulmonary edema can be a complication not only in high 
dose Ara-C therapy but also in a polychemotherapy containing lower doses of Ara-C. This 
demonstrates the importance of detecting early signs of pulmonary failure such as dys- 
pnoe and fall of PO 7 arising under Ara-C therapy. Immediate treatment with high dose 
corticosteroids and forced diuresis can be life-saving. 

Med. Poliklinik, Dept. of Internal Medicine, Hospitalstr. 3, University of Heidelberg~ FRG. 
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THE ACTION OF CYCLOPHOSPHAMID (CYT) AND CIS-PLATIN (DDP) ON ACUTE AND 
TOXICITY OF TLI (TOTAL LYMPHOID IRRADIATION) IN RATS, 

C. Sch6ber ~, A.C. den Hertog 2, V. Bendel 2, Kh. Rennet 2 

CHRONIC 
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Interactions between cytostatics and radiation offers certain advantages but 

includes the risk of serious acute and chronic side effects. The aim of this 

study was to define the toxicity of CYT and DDP in addition to single dose 

irradiation involving large treatment volumes. 

Methods: In dose-finding studies equitoxie dosages of single dose CYT (60 

mg/kg), DDP (2 mg/kg} and TLI (7 Gy) were established. 60 Lewis female rats 

were separated in 6 treatment groups as follows: CYT or DDP injected i.p. 

alone or prior to TLI, TLI alone and untreated controls. All animals received 

a skin graft of DA-female donors the day after radiation. 

Results: i. CYT increases graft survival in combination to radiation (13,2 vs 

10,4d) but added only hematotoxicity. 2. DDP increases hematologic and 

gastrointestinal toxicity without any prolongation in graft survival (11.2 vs 

10,4d). 3. The prevalence of spontaneous tumors was not increased with the 

radiation chemotherapy combination (3/13 vs 6/10 in the only irradiated 

control) but the evaluable number of 13 animals are indicative for treatment 

related deaths during the first year not attributable to acute toxicity. 

Conclusions: Side effects of drug-radiation combinations need further 

investigations, especially long term toxicity is often neglected. Optimal 

scheduling may increase tumour response without adverse reactions. 

iDepartment of Hematolegy/Oncology, ZDepartment of Radiation Therapy~ Medical 

School, Hannover 
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SURVIVAL OF AN EXTREMELY HIGH-DOSE OF MITOXANTROWE IN A 73-YEARS-OLD FEMALE WITH SMALL CELL BRON- 
CHIAL CARCINOMA 

L. Merest, R. Koppensteiner,_R. Lenzho{er ,.E~ Minarf ............. 

Mitoxantronet a syntnetlc anthracendlonet is characterized by an antitumor action with is compa- 
rable to that of doxorubicin, while its cardiotoxicity is said to be less pronounced. Bone marrow 
suppression is the dose-limiting factor, so that single doses generally do not exceed 12-14 mg/m 2 
body surface area. 

This report concerns a 73-years-old female patient suffering from small cell bronchial carcinoma 
of central type without evidence of extrathoracal manifestation and without any overt heart fai- 
lure. This patient inadvertantly received a single dose of 275 mg of mitoxantrone (equivalent to 
183 mg/m2), together with 300 mg cyclophosphamide (=200 mg/m2) and 1.5 mg vincristine (I mg/m2). 
During the drug infusion she developed shaking chills, nausea and vomiting, which was adequately 
controlled by antiemetics. Immediately after the accidental overdosage had been realized, the pa- 
tient was isolated, shieled under sterile conditions and treated with digitoxin. On day 7 follo- 
wing the adminis[ration of the toxic mitoxantrone dose the white cell count dropped to below 200/~i 
and the platelet count to below 30.000/~I. An unexplained temperature peak on day 9 with normal 
blood urinary cultures and non-contributory chest x-ray prompted antibiotic and antimycotic treat- 
ment with cefotaxim, piperacillin, gentamycin and ketoconazole, respectively. In the further 
course the patient was afebrile. Hemorrhage was prevented by continous platelet replacement. The 
red cell count as well as a number of other parameters [SGOT, SGPT, LDH, CPK, alkaline phosphatase, 
BUN, creatinine) showed no serious abnormalities. Bone marrow suppression persisted for about 
20 days with gradual return of the leucocyte and thrombocyte count to normal. In particular, there 
were no signs of stomatitis, mucositis or diarrhea. On radionuclide ventriculography done after 
cessation of the bone marrow suppression LVEF was within the normal range (76%). 

The case of this patient shows that the accidental administration of an extremely high mitoxantrone 
dose, i.e. 14 times the recommended therapeutic dose, while causing sustained massive bone marrow 
suppression with pronounced thrombo- and leumopenia, is compatible with life provided intensive 
treatment is established; the patient did not develop cardiac decompensation. On the other hand 
this extremely high single dose of mitoxantrone did not produce any clinically demonstrable anti- 
tumor effect in this particular patient. 

I. Medical Clinic University of Vienna, Lazarettgasse 14, A-I090 VIENNA 
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ERYTHROLEUKEI~IA AFTER MELPHALAN THERAPY OF MULTIPLE MYELOMA 

H.Uo Krueger, H.J. Lenz, G. Ehninge~ 

After  cytotoxic therapy with a lky la t ing  agents the incidence of secondary 

acute non-lymphocytic leukemia (ANLL) is up to 100 times higher. The charac- 

t e r i s t i c s  of secondary ANLL are: manifestat ion mostly in the 4-6th year a f te r  

beginning of the chemotherapy, often preceeding myelodysplastic changes, 

higher frequency of chromosomal abnormal i t ies,  lower therapeutic response. 

Standard treatment of the mul t ip le  myeloma uses a combination of melpha|an and 

prednisolone. The median survival of m%eloma pat ients is now 24-37 months, but 

markedly longer survival is possible. The r isk  of secondary ANLL depends on 

the cumulative dose, an argument for  stopping chemotherapy in some cases of 

good remission under a consequent fo l low-up. We report  a case of an 84 year 

old man, who developed abdominal pain in 1971. He was found to have mu| t ip le  

myeloma, and received 37 cycles of a melphalan/prednisolon pulse therapy un t i l  

1985 (cumulative melphalan dose 2630 mg). In 1986 the pat ient  was admitted 

because of pancytopenia. An erythroleukemia (FAB: AML-M6) was diagnosed. There 

are only few fur ther  cases of secondary erythroleukemia reported. 

Medizinische Un ive r l i t ~ t sk l i n i k  A b t . l l ,  Ot f r ied-M~] l ler-Str . ,  7400 T~]bingen, FRG 
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ENRICHMENT OF LYMPHOCYTES WITH SPECIFIC NK-ACTIVITY FOR ESTAB- 
LISHED TUMOR CELL LINES 
U.Reichmann~ E.Heidemann~ H.Schmidt  
In o r d e r  to  i s o l a t e  tumor  s p e c i f i c  n a t u r a l  k i l l e r  c e l l s  (NK- 
c e l l s ) ,  l ymphocy tes  f rom normal donors  were i n c u b a t e d  w i t h  d i f -  
f e r e n t  tumor c e l l  l i n e s  or  tumor c e l l s  i s o l a t e d  f rom p a t i e n t s .  
C e l l s  a t t a c h e d  to tumor  c e l l s  were s e p a r a t e d  f rom non adhe ren t  
l ymphocy tes  by c e n t r i f u g a t i o n  th rough  p e r c o l l  d e n s i t y  g r a d i e n t s .  
Tumor c e l l  adhe ren t  l ymphocy tes  cou ld  be shown to  have an up to 
6.5 t imes  h i g h e r  N K - a c t i v i t y  than l ymphocy tes  b e f o r e  s e p a r a t i o n  
(20 e x p e r i m e n t s ) .  
Using 4 d i f f e r e n t  t a r g e t  c e l l s  in the NK-assay the  augmen ta t i on  
o f  N K - a c t i v i t y  cou ld  be shown f o r  each t a r g e t  c e l l ,  but  the 
h i g h e s t  N K - a c t i v i t y  was a lways  d e t e c t e d  f o r  the  c e l l s  used to 
s e p a r a t e  the  tumor c e l l  adhe ren t  l ymphocy tes  ( a u g m e n t a t i o n  
i n d e x :  6.5 versus  3 . 5 ;  2.0 and 4 . 0 ) .  A s e l e c t i v e  augmen ta t i on  
due to  i n t e r f e r o n  p r o d u c t i o n  cou ld  be e x c l u d e d .  We conc lude  t h a t  
the  n a t u r a l  k i l l e r  c e l l  a c t i v i t y  o f  these tumor adhe ren t  lympho-  
cy tes  is  p a r t l y  s p e c i f i c  f o r  a c e r t a i n  tumour .  

M e d i z i n i s c h e  K l i n i k  Ab t .  I I ,  O t f r i e d - M ~ l l e r - S t r .  i 0 ,  D-7400 
T~bingen 
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EVALUATION OF RETICULOENDOTHELIAL SYSTEM (RES) FUNCTION: STUDIES 
WITH III-IN-PLATELETS AND WITH IGG-COATED 99M-TC-RED CELLS 

S. Panzer, D. Lamatsch, E. Schulz, K. Kletter and E. Minar 

We compared kinetics of lll-In-platelets with IgG-coated 99m-Tc- 
red cells in non-splenectomized patients (pt) with normal or 
impaired (Howell-Jolly bodies-positive -HJB) spleen function 
(n=23). In pt without HJB the rate constants of liver uptake of 
both isotops was similar. The rate constants of splenic uptake of 
these two particles was also similar up to 30 min after in- 
jection; thereafter, ill-In remained constant while a further 
increase of 99m-Tc was recorded over the splenic site. In 5/5 
HJB-pt lll-In did not accumulate at the splenic site. In 4/5 HJB- 
pt the sequestration of 99m-Tc-red cells was impaired; in 1 pt 
sequestration was compensated by the liver. In 3/18 pt with 
normal lll-In-platelet kinetics impaired 99m-Tc-red cell seques- 
tration was found. Subsequent investigation with lll-ln-platelets 
6 months later showed failure of accumulation at the splenic 
site. 
Thus, splenic pooling capacity of lll-In-platelets and extraction 
of IgG-coated red cells accomplish evaluation of RES function. 

Supported by "Hochschuljubil~umsstiftung der Stadt Wien" 

First Medical Clinic, University of Vienna, Lazarettgasse 14, 
A-1090 Vienna 
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COLOUR-CONTRAST STAIN OF TWO DIFFERENT LYMPHOCYTE SUBPOPULATIONS: A TWO- 
COLOUR MODIFICATION OF ALKALINE PHOSPHATASE MONOCLONAL ANTI-ALKALINE 
PHOSPHATASE (APAAP) COMPLEX TECHNIQUE 

L. Wagner*, C.P. Worman+, J. Schwarzmeier* 

A dual s ta in ing method for  d i f fe ren t  human lymphocyte subpopulations with non- 
oyerlapping antigen d i s t r i bu t i on  pattern is described. Cytocentrifuge s l ide 
preparations of peripheral blood non-adherent mononuclear ce l ls  (NAMNC) or 
buffy-coat smears were f ixed in acetone and incubated with a primary mouse 
monoclonal antibody (MAb) against a lymphocyte antigen (CD8, I g - l i g h t  chain, 
CDI9, CD4) fol lowed by rabb i t  anti-mouse immunoglobulin ( Ig) and the a lka l ine 
phosphatase monoclonal an t i -a l ka l i ne  phosphatase (APAAP) complex. After re- 
peating the "bridge" antibody and the APAAP, a red colour product was de- 
veloped with Fast Red TR-naphthol ASBI phosphate. This one-colour-stain was 
then fol lowed by repeating the process using a d i f fe ren t  primary mouse MAb 
against another lymphocyte antigen (CD4, I g - l i g h t  chain, CD3, MHCll DR, CD5) 
and subst i tu t ing Fast Blue BB-naphthol ASMX phosphate at the las t  step to 
y ie ld  a blue colour product. Control s l ides stained by the standard one colour 
APAAP method with the relevant primary MAb showed that there was no non- 
speci f ic  l abe l l i ng  and percentage pos i t ive  ce l ls  in a given tes t  were almost 
i den t i ca l .  This technique allows sensi t ive two-colour staining without being 
l im i ted  to the few antigens against which heteroantibodies are avai lab le.  

* I .  Med. Univ. K l in ik ,  Lazarettgasse 14, A-I090 Wien 
+ Universi ty College Hospital Dept. Haematology, Gower Street,  London WClE UK 
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MYELOPEROXIDASE (MPO) - DEFICIENT NEUTROPHILS: CLINICAL PICTURE AND CORRE- 
LATION TO OTHER GRANULAR ENZYMES 

R. Becket, U. Stahl, K.H. Pfldger and K. Havemann 

MPO, a glycoprotein present in the azurophilic granules of polymorphonuclear 

leukocytes (PMNs), plays an important role in PMN microbicidal activity. 

Using an automated cytochemical analyser for routine hematology work - sub- 

jects with complete or partial MPO-deficiency were detected. Patients 

suffering from hematological diseases and sepsis were excluded. Using a flow 

cytometer concentrations of elastase and lactoferrin being markers for azuro- 

philic and specific granules, respectively, were evaluated in PMNs of these 

MPO-deficient persons. Up to now 65 subjects with MPO-deficiency have been 

analysed according to this protocol. Arterosclerotic vascular disease, malig- 
nant tumors and infections were most frequent diagnoses. Concentration of 

lactoferrin in PMN of MPO-deficient persons was not found to be significantly 

different as compared to the controls. In contrast evaluation of elastase 

differentiated two groups of persons. The first one showed a decreasing con- 

centration of elastase in parallel to the MPO content. The second subgroup was 
characterized to have an elevated amount of elastase. In this subgroup a more 
pronounced MPO-deficiency was present. Mostly these persons have been detected 

on the occasion of routine controls without any clinical symptoms or findings. 
In conclusion using an automated cytochemical analyser MPO-deficiency was 

found more often as currently suggested and was more often present in patients 
with vascular, malignant and infectious disease. 

Zentrum fur Innere Medizin, Abteilung H~matologie/Onkologie, Universit~t Mar- 
burg, Baldingerstrasse, D-3550 Marburg, F.R. Germany 
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NUCLEOLAR PATTERNS IN NORMAL CRANULOPOIESIS AND MYELOBLASTIC LEUCEMIA 

K. gruber ,  W. Linkesch, R. Kain 

Consecut ive s i l v e r  (Howell & Black, Expe r i en t i a  36:1014, 1980)-panopt ic  s t a i -  
ning and e l e c t r o n  op t i c  methods were app l ied  to leucemie and hea l thy  i n d i v i -  
duals in  o rder  to  determine the nue leo la r  pa t te rn  (NP) o f  g r a n u l o p o i e t i c  and 
t ransformed c e i l s .  3 parameters were used to descr ibe o f  i n d i v i d u a l  pa t te rn  
o f  a s i ng l e  eel1 or a c e l l  type:  number and s ize  o f  n u c l e o l i ,  number o f  nueleo-  
1us o rgan ize r  eondensates. 
I t  turned out t h a t ,  dur ing g ranu lopo ies i s ,  eel1 o f  each d i f f e r e n t i a t i o n  l e v e l  
showed a c h a r a c t e r i s t i c  NP c l e a r l y  v i s i b l e  by Ag -s ta in lng .  
The blood smears and bone marrow asp i r a t es  of  18 p a t i e n t s  s u f f e r i n g  from leu -  
cemia (8 AML, I0 CML) a lso  showed NPs which were constant  and c h a r a c t e r i s t i c  
f o r  each p a t i e n t  ans remained unchanged dur ing and a f t e r  c y t o s t a t i c  chemothera- 
py. Two p a t i e n t s  wi th  CML b l a s t  c r i s i s  in  re lapse a lso  preserved t h e i r  leucemic 
NP dur ing and a f t e r  the CML-BCs. 
In th ree  p a t i e n t s  having undergrone hetero logous bone marrow t r a n s p l a n t a t i o n  
because o f  leucemia ( i  AML, i AL-biphenotype,  1 CML) i s t  could be demonstrated 
tha t  the p a t h o l o g i c a l  NPs disappeared a f t e r  t r a n s p l a n t a t i o n .  
In summary~ i t  seems tha t  nuc leo la r  morphology i s  not on ly  determined by the 
c e l l - c y c l e  and by chemical and metabol ic  i n f l uences ,  but a lso  by a r a t he r  
s t rong and conserva t i ve  c l ona l  component. 

Ludw ig -Bo l t zmann- lns t i t u t  f d r  immuno- und zy togenet isohe Forschung, Wien; 
1I .  Mad. U n i v e r s i t a e t s k l l n i k  Wien; I n s t .  f .  Patho log ische Anatomic d. Univ. 
Wien 
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FANGONI ANEMIA MUTATION CAUSES CELLULAR SUSCEPTIBILITY TO AMBIENT OXYGEN 

D.Schindler, M.Kubbies, H.HShn, A.Schinzel and P.S.Rabinovitch 
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Fanconi anemia (FA) is an inherited condition of growth retardation, con- 

genital anomalies, and pancytopenia (G.Fanconi, Semin H~natol 4:233, 1967). 

The presumptive single gene defect is expressed at the cellular level since 

FA fibroblasts show ~rx)or proliferation as clones and mass cultures 

(R.Weksberg et al, J Cell Physiol 101:311, 1979). The in vitro growth de- 

ficit is caused by highly specific endogenous transit delay and complete 

arrest during the G2/M segment of the cell cycle, both in lymphocytes and 

in fibroblasts (M.Kubbies et al, Am J Hum Genet 37:1022, 1985). 

It is shown that FA fibroblasts are hyper-sensitive to oxygen. Cultivation 

at 5%, 20%, and 35% (V/V) oxygen reveals that they benefit from long and 

short-term exposure to low oxygen to a much greater extend than do normal 

cells to restore their in vitro growth deficit by a reduction of G2/M phase 

blockage. The genetic lesion in FA may thus consist of increased suscepti- 

bility to, or deficient repair of, oxygen related cell damage. 

Department of Huraan Genetics, University of W[irzburg, FRG (D.S. ,M.K. ,H.H. ) ; 

Department of Medical Genetics, University of Z~rich, ~itzerland (A.S.); 

and Department of Patholcgy, University of Washington, Seattle, USA (P.S.R.) 
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Enrichment procedure for electron microscopic investigation of 
human megakaryocytes 

M. Winkelmann, U. Losch, A. Behrens, W. Schneider 

Megakaryocytes amount to only 0.05% of all nucleated cells in 
human bone marrow aspirates. Therefore, electron microscopic 
studies of human megakaryocytes are practicable only with enrich- 
ment procedures, especially in bone marrow with hypoplasia of 
megakaryocytopoiesis. We investigated bone marrow specimen of 22 
patients with different haematological disorders with concomi- 
tant hypo- or hyperplasia of megakaryocytopoiesis, respectively. 
6 ml of routinely gained citrated bone marrow were incubated with 
glutaraldehyde 0.8% for one hour. After washing in modified catch 
medium, the fixated bone marrow specimen were given on a discon- 
tinous percoll gradient (40%/55%). Megakaryocytes were concen- 
trated in the first layer of the percoll gradient. A 20+10-fold 
purification from 0.39+0.24%o to 8.41+7.01%o was achieved. This 
enrichment was sufficient for electron microscopic investigations 
without artefacts even in a patient with hypomegakaryocytic bone 
marrow (radius aplasia syndrom). In the sediments and the other 
layers even less than 0.1%o megakaryocytes were still identified 
by immunoperoxydase method. By scanning cytophotometry no signi- 
ficant alteration of ploidy distribution patterns between native 
and enriched bone marrow specimens were found. 

Abteilung fHr H~matologie, Onkologie und klinische Immunologie 
der Universit~t D~sseldorf, FRG 
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THE EFFECT OF NONSTEROIDAL ANTI INFLAMMATORY DRUGS, GLUCOCORTI- 
COLDS, cAMP, cGMP, AND ANINOPHYLLINE ON THE MATURATION OF SKIN 
W 1NDOW HACROPHAGES. 

B .  H ~ l z l ,  N. S e p p  a n d  F .  S c h m a l z l  

We i n v e s t i g a t e d  t h e  e f f e c t  o f  s e v e r a l  n o n s t e r o i d a i  a n t i i n f l a m m a -  
t o r y  d r u g s  ( N S A I D )  a s  w e l l  a s  o f  cAMP, cGMP, a n d  a m i n o p h y l l i n e  
o n  t h e  t r a n s f o r m a t i o n  o f  m o n o c y t e s  i n t o  s k i n  w i n d o w  m a c r o p h a g e s .  
Skin window tests according to Rebuck and Crowley (Ann. NY Acad. 
S c i . 5 9 : 7 5 7 , 1 9 5 5 )  have  been p e r f o r m e d  on t e n  h e a l t h y  s t u d e n t s .  
T h e  m e n t i o n e d  s u b s t a n c e s  a n d  6 - m e t h y l p r e d n i s o l o n e  (6MP)  w e r e  
dissolved in varying concentrations in 0.9 ~ saline, which ser- 
ved also as blanc control. Because of the known inhibitory ef- 
fect of 6MP on macrophage maturation (Int. J.clin. Pharmacol. 5= 
206,1971) i t  was used as a positive control. The solutions were 
applied topically on the skin window lesions initially and at 
each change of the coverslips. The maturation of the macrophages 
was assessed by evaluating the morphological changes and the cy- 
toohemical reaction product of acid phosphatase. 
Whereas the inhibitory effect of 6MP was confirmed, acetylsall- 
cylic acid, indomethacine, and other NSAID induced no detectable 
changes o f  macrophage development, cAMP a n d  aminophylllne h a d  
o l e a r c u t  i n h i b i t o r y  e f f e c t s ,  w h e r e a s  cGMP s e e m e d  t o  i m p r o v e  
macrophage maturation. Thus, o u r  results i n d i c a t e  c l e a r c u t  d i f -  
f e r e n c e s  in the effect of NSAID and 6MP on inflammatory cells, 

Univ. Klinik f. Inhere Medizin, Anichstr. 85, A-6020 Innsbruck 
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ABILITY OF CLINICAL AND BIOCHEMICAL PARAMETERS TO PREDICT BONE MARROW 
METASTASES 

K.H. PfIUger, R. Hol le and K. Havemann 

In pat ients with so l id  tumors bone marrow i n f i l t r a t i o n  (BMI) is a r e l a t i v e l y  
rare s i te  of metastat ic  spread. Only in pat ients with small ce l l  lung cancer 
(SCLC) BMI is found more f requent ly .  This i nves t iga t ion  was i n i t i a t e d  to evalu- 
ate a number of c l i n i c a l  and biochemical parameters to predic t  bone marrow 
metastases. 172 pat ients suf fer ing from SCLC (n=73), non-SCLC (n=27), breast 
cancer (n=40), and other tumors (n=32) were included in th is  study. S i x t y - f i v e  
pat ients showing BMI were compared with I07 pat ients wi thout  BMI but otherwise 
comparable parameters such as tumor burden, age, performance status and t r e a t -  
ment. The fo l low ing  c l i n i c a l  and biochemical parameter were found to be s ig-  
n i f i c a n t l y  cor re la ted to BMI: leukoery throb las tos is ,  thrombocytopenia, thrombo- 
cy tos is ,  anemia, e leva t ion  of serum LDH, a l ka l i ne  phosphatase, GOT, ~-GT, 
a lpha- l -  and a lpha-2-g lobul ins  as well as a decrease of serum albumin and 
thromboplast in t ime. WBC, number of granulocytes and eosinophi les,  calcium 
leve l ,  GPT, urea, ur ic  acid, p ro te ine ,  pain, and tumor markers showed no cor- 
re la t i ons  to BMI. Closer inspect ion of the data of well matched subgroups 
revealed only severe anemia, thrombocytopenia and leukoery throb las tos is  to have 
high p red ic t i ve  value fo r  BMI. Pat ients with SCLC and BMI ra re l y  show normal 
serum leve ls  of LDH. On the other hand pat ients wi thout  one of these parameters 
and wi thout  signs fo r  d is tan t  metastases are h ighly  un l i ke l y  to have BMI. 

Zentrum fur  Innere Medizin, Abtei lung H~matologie/Onkologie, Un ivers i t~ t  Mar- 
burg, Baldingerstrasse,  D-3550 Marburg, F.R.Germany 
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AUTOMATED ABRIDGED (3-MODAL) WBC HISTOGRAM DIFFERENTIAL COUNTS PROVIDED BY 
COULTER COUNTER 
J. Anagnou, H.J. Avenarius, and H. Poliwoda 
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The Coulter Counters of the l a tes t  generat ion now provide three part  d i f f e r -  
en t ia l  WBC counts in means of percentages of lymphocytes (size 45-99 f l ) ,  mono- 
nuclear ce l l s  (size 100-150 f l ,  inc luding monocytes, basophi ls,  eos inoph i ls ) ,  
and segmented neu t roph i l i c  granulocytes (size 150-350 f l ) .  With the widespread 
use of the Coulter Counter three part  d i f f e r e n t i a l s  are now read i l y  ava i lab le .  
Accuracy and precis ion have proven to be exce l len t .  As in 90 % of the cases, 
in which a physician requests a blood count to be done, the main i nd i ca t i on  is 
the measurement of the granulocytes, the importance of a quick est imat ion of 
the percentage and the absolute number of granulocytes, espec ia l l y  in leuko- 
penic pat ients during and a f te r  chemotherapy, and the savings in labor are ob- 
vious. We now rou t i ne l y  p r in t  out the WBC histogram the appearance of which may 
provide besides the three part  d i f f e r e n t i a l  valuable clues to the presence of 
b lasts ,  normoblasts and other abnormal ce l l  populat ions.  In ter ference due to 
the presence of p l a t e l e t  clumps, ery throcyte  fragments, or unlysed ery throcytes 
are evident on examination of the histograms. The d i f f e r e n t i a l  d iagnost ic  gain 
of the rout ine use of the WBC histograms, provided adequate i n t e r p r e t a t i o n ,  
w i l l  be demonstrated on the basis of ser ia l  WBC histograms obtained since 1983 
from pat ients with d i f f e r e n t  haematological condi t ions.  In our experience, the 
p a r t i a l  d i f f e r e n t i a l  in format ion can f i n a l l y  suf f ice when pat ients are re- 
peatedly studied fo r  changes in ce l l  populat ions,  such as during and a f te r  
chemotherapy. Al l  measurements were performed with the Coulter Counter Model 
5 Plus IV and confirmed manually. 

Abtei lung H~matologie/Onkologie, Department Innere Medizin, Medizinische 
Hochschule Hannover, Konstanty-Gutschow-StraBe 8, 3000 Hannover 61 
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A COMBINED SIMPLE METHOD OF IMMUNOCYTOCHEMISTRY AND METHYLMETHACRYLATE 
EMBEDDING OF BONE MARROW BIOPSIES 

W.HLll * ) ,  R.Bart l  * * ) ,  S.Madsen * ) ,  B.Buchenrieder * * ) ,  H.Muthmann * * ) ,  
R.Burkhardt * ) * * )  

Marro~ smears and imprints of biopsies of 12 patients (4 normals, 2 HCL,2 CLL, 
2 ALL, 2 MM) were air dried and then divided into two groups:l) frozen imme- 
diately by -20ec, and 2) Frozen by -20no after 3 days air drying at room 
temperature. The biopsies ~ere embedded in methylmethacrylate routinely 
without decalcification. All smears and imprints were incubated with the fol- 
lowing monoclonal antibodies; CD 19,CD 22, T4 helper, T8 suppressor, T ii 
Ki67 and leucocyte common antigen using the immuno-alkaline phosphatase 
labelling technique (APAAP). All samples allo~ed a reliable identification of 
granule-, erythro- and megakaryoeytopenies and of the lymphoid cells, accor- 
ding to the nuclear structure and the immunochemical reaction. No difference 
in the intensity of staining was seen between the groups. However, morpholo- 
gical details were better preserved in the imprints than in the smears. Sum- 
marizing it is possible to make a combined histological and immunocytologi- 
cal diagnosis even when the smears and imprints were dried at room temperature 
for three days. 

*) Arb. Gruppe H~matomorphologie der Ges. F.Strahlen- u. Umweltforschung mbH, 
Ziemssenstr.1 a, D-80OO MOnchen 2 

**) Abtl. f. Knochenmarksdiagnostik, Med. Klinik Innenstadt d. Univ. MUnchen 
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COMBINED UTILISATION OF CRYOSTAT AND PLASTIC SECTIONS FROM 
BONE MARROW BIOSPIES 

R . B a r t l  * ) * * ) ,  W . H i l l  * * ) ,  S .Madsen  * * ) ,  B . B u c h e n r i e d e r  * ) ,  H. 
Muthmann * ) ,  R . B u r k h a r d t  * ) * * )  
Bone marrow biopsies were taken as part of the initial investigaLion of i00 
patients (haematologic malignancies n=40, solid tumours n=30, myelopathies 
n=]O, osteopathies n=20). The biopsies were taken by means of an electric 
drill (60 ~) or with a manual trephine(40%) and immediately halved longitudi- 
nally with the aid of an especially designed plastic device. One biopsy half 
was then fixed for embedding into pastie, and the other half frozen for cryo- 
stat sectionirlg. The narrow biopsies (diameter of 2mm) were cut into seg- 
ments. For rapid diagnosis crystat sections were examined within lh of ob- 
taining the biopsy. Furthermore, cryostat sections and imprints enabled the 
application of a wide range of specialized techniques used in modern 
haematopathology, in this report particularly applied to immunohistology 
(APAAP, PAP and FITC) . This study demonstrates the possibilities of the 
selective application of a variety of techniques to single bone marrow 
biopsies. 

*) Abt. f.Knochenmarksdiagoostik, Med.Klinik Innenstadt der Univ.MOnchen, 
Ziemssenstr.l a, D-8000 MQnchen 2 

**)Arb.Gruppe H~matomorphologie der Ges.F.Strahlen- undUmweltforschung mbH, 
MOnchen 
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BIOAVAILABILITY OF ORAL IRON - EVALUATION IN EXPERIMENTAL IRON DEFICIENCY 

J.P.Kal twasser ,  E.Werner, K.P.Schalk,  M.Niechz ia l  

Eva lua t ion  o f  the b i o a v a i l a b i l i t y  o f  o r a l  i r on  by measurement o f  i n t e s t i n a l  
i r o n  absorp t ion  on ly  has shown s t r i k i n g  d i f f e r e n c e s  f o r  va r ious  commercial i r on  
p repa ra t i ons  (MMW 121,(1979),11o4;DMW 104, (1979) ,742) .S tud ies  o f  t h a t  k ind do 
however not cons ider  the t h e r a p e u t i c a l  e f f i c a c y  o f  a p a r t i c u l a r  i r o n  prepara - 
t i e n  ,which i s  the f i n a l  o b j e c t i v e  o f  any i r on  treatment.We have developed a 
t e s t  model, which a l lows to  study i n t e s t i n a l  absorp t ion  as we l l  as t h e r a p e u t i  
ca l  e f f i c a c y  in  a s u i t a b l e  popu la t ion  under c o n t r o l l e d  c o n d i t i o n s . H e a l t h y  male 
vo lun teers  were phlebotomized in  weekly i n t e r v a l s  u n t i l  complete exhaust ion  o f  
body i r on  s to res  ( f e r r i t i n < 5 p g / 1 )  and developement o f  an i r o n  de f i c i ency  anae - 
mia(9,0<Hb<11,0g/d l ) .  On a t o t a l  popu la t i on  o f  48 male vo lun tee rs  we s tud ied 
the i n f l uence  o f  va lency,  phys ica l  s t a t e  and ga len ic  p r o p e r t i e s  o f  d i f f e r e n t  
o r a l  i r o n  p repara t ions .A  h igh ly  s i g n i f i c a n t  d i f f e r e n c e  was observed i n t r a i n d i -  
v i d u a l l y  f o r  i n t e s t i n a l  i r on  absorp t ion  o f  F e - I I I  as compared to  F e - I I  in  l i  - 

• ' + o + o + • quid preparatxons (1,2-0,1% and 43,7-7,1% (X-SD) r e s p e c t ~ v e l y ) . I n  con t ra t s  to  
publ ished data, based on i n t e s t i n a l  absorp t ion  only  (MMW 121, (1979) ,1104) ,  no 
s i g n i f i c a n t  d i f f e r e n c e s  in  Hb- increase were measured f o r  o r a l  i r o n , d i f f e r e n t  in  
galen~c p r o p e r t i e s  ( s l o w / q u i c k - r e l e a s e ) . H b - i n c r e a s e  a f t e r  4 weeks o f  t rea tment  
o f  equ i va len t  doses o f  F e - I I  (lOOmg/d) amounted to 38 ~ 11g/dt  f o r  a q u i c k - r e -  
lease preparatzon as compared to  34- 12g/d l  f o r  a corresponding slow re lease  
p repa ra t i on .  
We conclude t h a t  beside v a l e n c y , d i f f e r e n c e s  in  b i o a v a i l a b i l i t y  o f  o r a l  i r on  
p repara t ions  as measured by i n t e s t i n a l  absorp t ion  are due to  d i f f e r e n c e s  in  ex-  
per imenta l  cond i t i ons  r a t h e r  than due to  d i f f e r e n c e s  in  b i o a v a i l a b i l i t y .  
Abte i tung H~matologie,Zentrum der Inneren Mediz in der d .W.Goethe-Un ivers i t~ t  
Theodor Stern Kai 7, D-6000 F rank fu r t  a.M.70 
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FERRITIN CONTENT OF ERYTHROCYTES AS A CRITICAL INDEX OF IRON- 

DEFIENCY ANEMIA IN POLYARTHRITIS 

A . K r a u s e , C h . B a e r w a l d  and K .M.Goebe l  
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In  i t s  c i r c u l a t i n g  f o r m , t h e  s o l u b l e  i r o n - s t o r a g e  p r o t e i n  f e r r i t i n  

i s  r e g a r d e d  as an i m p o r t a n t  p a r a m e t e r  f o r  d i a g n o s i s  and d i f f e r e n -  

t i a t i o n  o f  d i s t u r b e d  i r o n  m e t a b o l i s m  and h y p o c h r o m i c  anemia i n  

r h e u m a t o i d  a r t h r i t i s ( R A ) . T h e  s tudy  aimed a t  e v a l u a t i n g  t he  ques-  

t i o n  as t o  t h e  c l i n i c a l  s i g n i f i c a n c e  t o  be acco rded  t o  t h e  f e r r i -  

t i n  c o n t e n t  o f  t h e  e r y t h r e c y t e s ( R B C ) i n  anemic p a t i e n t s  w i t h  a c t i v e  

RA(n=17) .The  b a s i c  RBC f e r r i t i n  was assayed i m m u n e - e n z y m a t i c a l l y  

us i ng  a newly  d e v e l o p e d  s e n s i t i v e  ELISA t e s t . I n  a l l  p a t i e n t s , a  

s i g n i f i c a n t  c o r r e l a t i o n  cou ld  be d e t e c t e d  between t h e  degree  o f  

n o r m o c y t i c  o r  m i c r o c y t i c  a n e m i a ( H b , 9 6 t 1 7  g / 1 ) a n d  t h e  h i gh  s y s t e m i c  

i n f l a m m a t o r y  a c t i v i t y  o f  RA.Owing t o  dec reased  RBC f e r r i t i n  v a l u e s  

( ~  5 a g / R B C ) , i r o n  d e f i c i e n c y  c o u l d  be d i a g n o s e d  w i t h  c e r t a i n t y  

even w i t h  no rma l  serum f e r r i t i n  c o n c e n t r a t i o n s .  The r e s u l t s  i n d i -  

ca te  t h e  d i a g n o s t i c  s i g n i f i c a n c e  o f  RBC f e r r i t i n  i n  a c t i v e  RA. 

Depa r tmen t  o f  M e d i c i n e , U n i v .  H o s p i t a l , D - 3 5 5 o  Marburg(FRG) 
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A SIMPLE NETHOD TO CONSTANTLY OBTAIN SUFFICIENT AMOUNTS OF GASTRIC CANCER TU- 
MOR CELLS FOR SHORT TIME IN VITRO TESTS 

F .Fr iedr i ch ,  D. Schnalke, D. Rei le ,  H.-J. Meyer, H.-J. Schmoll and H. Wilke 

The qua l i t y  of most short  t ime essays fo r  pred ic t ing chemotherapy s e n s i t i v i t y  
of tumors depends on the quant i ty  of v iab le  tumor ce l l s  ava i l ab le .  Mechanical 
mincing of tumor mater ial  reveals besides iso la ted ce l ls  considerable amounts 
of ce l l  aggregates. Enzymatic i so l a t i on  by t ryps in  and/or collagenase often 
produces i r r e v e r s i b l e  ce l l  damage. Cell aggregates and ce l l  damage make pro- 
per eva luat ion of  p red ic t i ve  tests d i f f i c u l t .  In order to establ ish a reprodu- 
cable p red ic t i ve  short t ime essay in gast r ic  cancer we developed a simple met- 
hod to i so la te  s u f f i c i e n t  numbers of  gas t r ic  cancer ce l l s  by combining mecha- 
nical  and enzymatic procedures wi th subsequent short time cu l tu r ing .  
Material  and methods: Freshly gained gast r ic  cancer specimens(1-3cm 3) were cut 
to small pieces (Imm 3) and then incubated with collagenase 0,5% at 37 ° Celsius 
fo r  15 to 45 minutes un t i l  ce l l  aggregates of 10-20 ce l l s  were obtained. Dura- 
t ion  of  incubat ion time depended on consistence of  tumor mater ia l  (stroma, ce l -  
l u l a r i t y ) .  A f ter  a 24 hours period of  restor ing in cu l ture  medium (RPMI+DMEM, 
37 ° ) a second enzymatic step with dispase 0,5% was done to obtain s ing le ce l l  
suspension with subsequent second 24 hours cu l tu r ing  as described. V i t a l i t y  was 
tested by t rypan-b lue exclusion. Percentage of f i b rob las t s ,  lymphocytes and tu-  
mor ce l l s  was stated by conventional cyto logy and immunocytochemistry. In case 
of high amounts of lymphocytes a dense cen t r i fuga t ion  with F ico l l  was per for -  
med. Results: I f  s u f f i c i e n t  primary tumor mater ia l  was ava i l ab le ,  th is  procedu- 
re constant ly  revealed 20mio. to 40mio. tumor ce l l s .  Percentage of  l i v i n g  and 
dead ce l l s  was 10:1 to 15:1. The combination of mechanical and enzymatic proce- 
dures wi th short  t ime cu l tu r ing  to overcomeaquired ce l l  damage of fers  a simple 
method to obtain s ingle ce l l  suspensions of  v iab le  gast r ic  cancer ce l l s .  
Abt. H~matologie/Onkologie, Med. Hochschule, Hannover, FRG 
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CEA AND TPA CONCENTRATIONS IN BRONCHOALVEOLAR LAVAGE FLUID 

U. Loos and P. Oehr 

In b r o n c h i a l  c a r c i n o m a ,  tumor  marker  l e v e l s  in b r o n c h o a l v e o l a r  
l a v a g e  f l u i d  may be more r e l i a b l e  than  in p lasma because i t  is  ob-  
t a i n e d  f rom a compar tmen t  which is  n e a r e r  t o  t he  d i s e a s e .  

We d e t e r m i n e d  CEA and TPA c o n c e n t r a t i o n s  in p lasma and l a v a g e  
f l u i d  o f  57 p a t i e n t s  who were c l a s s i f i e d  in t he  f o l l o w i n g  g roups :  
( I )  10 h e a l t h y  v o l u n t e e r s ,  (2) 13 p a t i e n t s  w i t h  ben ign  lung d i -  
seases ,  such as pneumonic i n f i l t r a t e s  or  lung f i b r o s i s ,  (3) 9 pa-  
t i e n t s  w i t h  pu lmona ry  m e t a s t a s e s  of  d i f f e r e n t  o r i g i n  ( e . g .  b r e a s t  
c a n c e r ,  hype rneph roma ,  and M. H o d g k i n ) ,  (4) 25 p a t i e n t s  w i t h  
b r o n c h i a l  ca r c i noma  (11 squamous c e l l ,  3 a d e n o - ,  I l a r g e  c e l l ,  6 
oa t  ce11,  and 4 u n d i f f e r e n t i a t e d  c a r c i n o m a ) .  

A l l  s u b j e c t s  unde rwen t  l a v a g e  w i t h  2 x 50 ml s t e r i l e  p h y s i o l o g i c  
s a l i n e .  CEA and TPA plasma l e v e l s  were s i g n i f i c a n t l y  i n c r e a s e d  in 
p a t i e n t s  w i t h  b r o n c h i a l  ca r c i noma  (g roup  4 ) .  A d d i t i o n a l l y ,  TPA was 
r a i s e d  in p a t i e n t s  w i t h  pu lmona ry  m e t a s t a s e s  (g roup  3 ) .  

Compared to  t h e s e  r e s u l t s  in p lasma,  t h e r e  was n e a r l y  t he  same 
p i c t u r e  f o r  t he  CEA and TPA l a v a g e  v a l u e s .  However ,  i f  t he  l a v a g e  
f l u i d  was o b t a i n e d  f rom a lung r e g i o n  c l o s e  to  t u m o r ,  t he  CEA and 
TPA c o n c e n t r a t i o n s  were even h i g h e r ;  t he  v a l u e s  were l o w e r  when 
t he  p r o c e d u r e  was pe r f o rmed  in a lung area  d i s t a n t  t o  t u m o r .  

Thus, CEA and TPA tumor  marke r  v a l u e s  are u s e f u l  in d i a g n o s t i c s  o f  
b r o n c h i a l  c a r c i n o m a ,  e s p e c i a l l y  in t u m o r s ,  t h a t  a re  p o o r l y  access-  
i b l e  t o  b r o n c h o s c o p y .  
Med. U n i v . - K l i n i k  und I n s t .  f u r  N u k l e a r m e d i z i n ,  D-5300 Bonn I 
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LIPID PEROXIDATION AND OXIDATIVE DEFENCE IN RED BLOOD CELLS 
OF DIFFERENT AGES 

S.Imre, Margit Bal~zs, M~rta Csornai, 3. Tanyi, O.W.Thiele 
and S.Damjanovich. 

There is much current interest in the biological production of 
free radicals and their  involvement in the development and age- 
ing process. This is part iculary true of the red ce l l ,  which 
is highly susceptible to oxidative damage. In our auto-oxi- 
dation tes t  isolated erythrocytes of calves and adult ca t t l es  
were incubated in glucose-free buffered sa l t  solution/pH 7,2/ 
at 37°C in air  atmosphere for 24 hours. 
The superoxide radical produced by autoxidation of oxyhaemoglo- 
bin has induced a remarkable lipid peroxidation/involving the 
progressive in t race l lu la r  accumulation of MDA and fluorescent 
chromolipids/, the degree of which reflected the dynamic balance 
between the pro- and antioxidant factors and depended on the con- 
tent of unsaturated fa t ty  acids in the cell membrane. 
The limited lipid peroxidation capacity of calf red cells possi- 
bly can be explainea by the high activity of superoxide dysmuta- 
se enzyme and the relative deficiency of polyunsaturated fatty 

acids. 

Pathophysiologieal Institute, Medical University of Debrecen 
H-4012 Debrecen, P.O.B. 23.Hungary 
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PURIFICATION OF A BILOGICAL ACTIVITY IN SPLEEN CELL CONDITIONED MEDIUM 
WHICH ENHANCES THE PROLIFERATION OF INTERLEUKIN § DEPENDENT MAST CELL LINES 

J. Moe l le r ,  L. HOltner,  and P. D6rmer 
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Permanent I n t e r l e u k i n  3 ( I k -3 )  dependent "mucosal type"  mast c e l l  l i n e s  have 
been es tab l i shed  from mouse bone marrow using pokeweed mitogen s t imu la ted  
spleen c e l l  cond i t ioned  medium (SCM) or  WEHI-3B cond i t ioned  medium (WCM) 
as a source o f  I L -3 .  In  the presence o f  SCM p r o l i f e r a t i o n  o f  these c e l l  l i n e s  
s i g n i f i c a n t l y  exceeded the l e v e l  obta ined wi th  e i t h e r  crude WCM or  p u r i f i e d  
IL -3 ,  suggest ing the presence o f  an a d d i t i o n a l  mast c e l l  g re th  enhancing 
a c t i v i t y  (MEA) in  SCM. MEA can be destroyed by heat i n a c t i v a t i o n  (70°C, 20min) 
or by d i ges t i on  wi th  pronaae. P r o l i f e r a t i o n  t e s t s  w i th  L187, one o f  our  mast 
c e l l  l i n e s ,  show t h a t  MEA i s  d i f f e r e n t  from GM-CSF, G-CSF, M-CSF, IL-2  
and IFN-y. 32D-c l .23,  another  IL -3  dependent c e l l  l i n e ,  does net respond to  
MEA. These two c e l l  l i n e s  are used to  screen f o r  IL -3  and MEA dur ing chromate- 
g raph i ca l  separa t ion  methods. Both a c t i v i t i e s  de net bind to  DEAE-Sephacel 
s t  pH 7.0,  but  bind to  S-Sepharose caleumns at  pH 4.5 and c o f r a c t i o n a t e  
wi th  i nc reas ing  NaC1 concen t ra t i on  from 0-1 M. MEA can be separated from 
IL-3  wi th  a f f i n i t y  chromatography. Both p ro te ins  bind to  Procion Red l i gands ,  
coupled to  agaroee (Red A, Amicon). The e l u t i o n  cond i t i ons  f o r  IL-3 and MEA 
are 0.5 M NaC1 and 2 M NaC1 wi th  2 M urea r e s p e c t i v e l y .  Recent ly  a s i m i l a r  
mast c e l l  s t i m u l a t i n g  e f f e c t  has been repor ted  from IL-4/BSF-1.  Whether 
MEA and IL-4/BSF-1 are i d e n t i c a l  molecules i s  sub jec t  o f  f u r t h e r  
i n v e s t i g a t i o n .  

Gese l l s cha f t  f u r  S t rah len -  und Omweltforschung, I n s t i t u t  f u r  Exper imente l le  
H~matologie, Landwehretr .  61, D-8000 M~nchen 2. 
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PARTIAL PURIFICATION OF A M-CSF DERIVED FROM EBV-POSITIVE B-CELL 
LINES 
J. Sindermann, L. H~itner and G. Reisbach 

Spontaneously developed EBV-positive B-cell lines established in 
our laboratory from the peripheral blood of healthy donors pro- 
duce constitutively macrophage-CSF, as tested in the murine bone 
marrow cell assay (G. Reisbach et al., Cell. Imm., in press). For 
biochemical characterization of this M-CSF cell culture superna- 
rants of our cell line BLY 9.84 containing I% FCS were condition- 
ed for 5 days and concentrated by ultrafiltation. Sequent purifi- 
cation ste~s by ion exchange and hydrophobic interaction chroma- 
tography on Q- and Phenyl-Sepharose were done. The active frac- 
tions showed weakly hydrophobic interactions at pH 6.8. On HPLC 
gel filtration with phosphate-buffered saline on a Bio Sil TSK 
250 column they eluted with a broad peak between 100-300 kD. Spe- 
cific activity was raised from 50 to 105 col/mg protein, overall 
yield was about 10%. M-CSF from another EBV-B-cell line derived 
from human bone marrow cells eluted in the same way on Q-Sepharo- 
se. Gel filtration of these active fractions under dissociating 
conditions (6M guanidine-HCl) on Semharose CL 6B 200 revealed an 
apparent molecular weight of about 70 kD. Possible identity with 
CSF-I will be further investigated. 

Gesellschaft fur Strahlen- und Umweltforschung, Institut fur Ex- 
merimentelle H~matologie, Landwehrstr. 61 , D-8000 M~nchen 2 
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HUMAN BONE MARROW LONG TERM CULTURES 
EXPERIENCES IN ESTABLISHING AND IMPROVING CULTURE CONDITIONS 

J. Greher, B. V~Ikers, A. Ganser, D. Hoelzer 

The human bone marrow long term cu l tu re  represents a complex in v i t r o  system 
to study the regu la t ion  of hemopoiesis and as recent ly  reported can be used 
fo r  autologous bone marrow t ransp lan ta t ion  in acute leukemia. 
The aim of th is  i nves t i ga t i on  was to establ ish th is  cu l tu re  system with o p t i -  
mal condi t ions.  Af ter  a tes t  ser ies invo lv ing  twelve normal bone marrow 
samples and four samples from pat ients with chronic myelogenous leukemia the 
use of  alphamedium contain ing 5 x 10-6 M Hydrocort ison, 12.5 % of each pre- 
selected f e ta l  ca l f  serum and horse serum in selected p las t i c  t issue cu l tu re  
f lasks showed the best resu l ts ;  p lu r ipo ten t  (CFU-GEMM) and megakaryocytic pro- 
geni tors (CFU-Mk) could be detected up to three weeks, e ry th ro id  bursts  (BFU- 
E) up to f i v e  weeks and granulocyte-macrophage progeni tors (CFU-GM) up to 
seven weeks from the onset of the cu l ture  with a s ingle bone marrow inoculum. 

Another possible way to improve cu l tu re  condi t ions concerns the adherent layer  
of bone marrow der ived stromal ce l l s ,  which is essent ia l  to support the 
growth of hemopoietic progeni tors.  Therefore preincubat ion of t issue cu l ture  
f lasks with f i b ronec t i n  ( I -5  pg/cm 2 growth area),  a major part  of the ex t ra -  
c e l l u l a r  matr ix  in the adherent layer ,  was done, but did not show an improve- 
ment. 

Abt. H~matologie, Zentrum der Inneren Medizin der Johann Wolfgang Goethe- 
Un ive rs i t~ t ,  Theodor Stern Kai 7, D 6000 Frankfur t  am Main 70 
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LEUKOCYTE CONCENTRATES AND CELL DISTRIBUTION CURVES FOR EARLY RECOGNITION OF 
GRANULOCYTE REGENERATION AFTER APLASIOGENIC CHEMOTHERAPY OR BONE MARROW 
TRANSPLANTATION IN PATIENTS WITH LEUKEMIAS 

R.~use 1 S.Sehuster I and R.Thom 2 
The examination of smears in extremely leukecytopenic (0.5/ml) patients 
after aplasiogeeic chemotherapy or bone marrow transplantation is time consum- 
ing, inaccurate, and not very informative. But the evidence of granulocytic 
regeneration as soon as possible gains Lncreasing clinical importance. 
In routine cell counts curves of fictitious cell volumes in the particle dis- 
tribution analyzer PDA-410 have been evaluated in respect to the appearance of 
mature myelo]d cells in every patient ~ith very low leukocyte count. Leukocyt- 
es of these EDIA blood samp]es were concentrated by centrifuga~ion. The sedi- 
ment was distributed For smears and for counting with a Sysmex CC-800 counter 
linked to a PDA-410. The smears were examined in the routine way (i00 cells). 
The analysis by instrument included leukocyte count and white cell distribut- 
ion curves. By this preparation technique leukocyte counts lower than 0.5/nl 
could be enhanced 10-30 Fold. Also the time For the manual differential could 
be about 15 minutes. While at levels of 0.0-0.5 leucocytes/n] mostly no clear 
myeIoid cell population could be seen at the PDA-410 at normal concentration 
surprisingly often a slight indication or clear mye&oid "hump" could be de- 
tected in the concentrates. This corresponded wel] with the conventionelly 
enumerated 10-60 percent of bands and granulocytes. 
Thus a quicker and substantially improved statement concerning myeloid cel] 
regeneration could be made. 

~H~matologische Abteihng des AK St.Georg, LohmOhlenstr.5, 2000 Hamburg I; 
Institut fur Experimentelle H~matologie, Klinikum Charlottenburg der Univer- 

sit@t, lO00 Berlin 19 
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NUMBER DENSITY OF ERYTHROCYTES AND MEAN CELL VOLUME AS A TOOL FOR DIFFERENT- 
IATION OF ACQUIRED HAEMOLYTIC ANAEMIAS (AHA) 
R. Kuse (1), E. Arnold (1), V. MUller (2) and R. Thom (3) 
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Results of red ce l l  count and MCV determined with e lec t ron ic  counters in the 
rout ine  way can be f a l s i f i e d  by agg lu t ina t ion  or swel l ing and are genera l ly  not 
usable fo r  c l i n i c a l  purposes. Therefore we have developed a program to get most 
exact values by using a water bath adjusted to 37 ° , i so ton ic  so lu t ion ,  and in-  
ac t i va t i on  of complement. This may be emphasized by two examples: 
I .  AHA due to unspecif ied autoant ibodies of immune type with complement ac t i va-  

t i on .  At room temperatur a continuous decrease of erythrocytes (3.88 to 3.07 
and an increase of MCV (104 to 128 f l )  have been seen already shor t l y  

a f te r  venipuncture and also during the next hours. Stor ing the sample at 37 ° 
or exchanging the plasma fo r  a specimen with iden t i ca l  blood group led to 
the same a l t e ra t i ons .  The complement i nac t i va t i on  of the pa t i en t ' s  plasma 
at 60 ° s tab i l i zed  red ce l l  counts (about 4 .22/p i )  and MCV (about 99 f l )  f o r  
several hours however. 

2. Complement mediated AHA due to warm autohaemolysins and cold agg lu t in ins .  
At room temperature and a f te r  plasma subs t i tu t ion  by CellentN the above men- 
t ioned a l t e ra t i ons  could be observed (E: O.12/pl;  MCV: 86-118 f l ) .  In con- 
t r as t  no s t a b i l i z a t i o n  was found by complement i n a c t i v a t i o n ,  whereas i n t e r -  
rupt ion of cold agg lu t ina t ion  by warming the three samples at 37 ° showed 
corresponding and stable date (E: about 2 .60/p i ;  MCV: 100-109 f l ) .  

These resu l ts  demonstrate that  errors of e lec t ron ic  ce l l  counting can be over-  
come and conclusions concerning the pathomechanism of AHA can be drawn by 
simple means in the haematological labora tory .  
( I )  H~matologische Abtei lung des AK St. Georg, LohmUhlenstr. 5, 2000 Hamburg I ;  
12) Z e n t r a l i n s t i t u t  fur  Transfusionsmedizin, Hamburg 76; 
(3) I n s t i t u t  fur  Experimentel le H~matologie, Klinikum Charlottenburg der Uni- 

ve r s i t ~ t ,  I000 Ber l in  
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INFLUENCE OF PH, BUFFER SYSTEM AND DI-K-EDTA ON STANDARD-RONANO~SKY-GiEMSA 
STAINING AND THE EFFECT IN BOTH CELLULAR ARCHITECTURE AND COLOR MEASURED PERI- 
PHERAL BLOOD CELLS 

I .  Baumann, U. Gunzer*, H. Harms, H.M. Aus~ V. te r  Meulen 
Commercial Romanowsky-Giemsa sta in solut ions produce unre l iab le  resu l ts  in 

c e l l u l a r  image qua l i t y  because the components of the sta in have not been stan- 
dardized. The lack of reproducible image qua l i t y  presents problems in imaging 
cytometry. In rou t ine  hematological labora tory ,  va r ia t ions  in pH of the s ta in -  
ing solut ion~ the use of d i f f e r e n t  buf fer  systems and the addi t ion of coagula- 
t i o n - i n h i b i t o r s  also inf luence the s ta in ing resu l t s .  The inf luence of these 
f~ctors ~,as invest iga ted.  Blood smears were stained using a standardized Azur 
B/Eosin Y so lu t ion ,  according to Wit tekind. The blood smears were prepared 
wi*h and wi thout  Di-K-EDTA. The s ta in ing-so lu t ions  were mixed with two common 
b"ff~r-~ystems and d i lu ted  at 5 pH-levels.  Stained mono- and polymorphonuclea- 
ted leucocytes were scanned with a co lor -TV-h igh- reso lu t ion  image system (12,5 
p ixe l /micrometer ) .  24 c e l l u l a r  features were measured and analysed. In the 
myelogennus ce l l  l i ne  the se lect ion of the "wrong" buf fer  even at the pre- 
scribed pH 6~9 level  leads to large degregation of the nuclear features.  No 
optimal so lu t ion was found fo r  a l l  the c e l l u l a r  features.  Most blood cel l  
features are bet te r  in specimens prepared with HEPFS-buffer wi thout  Di-K-EDTA 
in a pH spertrum between 6~4 and 7,4. The complete resu l ts  are described in 
I .  Baumann's medical thes is .  

I n s t i t u t e  fo r  Vi ro logy and Immunolomy, Un ivers i ty  of WUrzburg 
*Hematology, Medical C l in ic  Un ivers i ty  o ~ ~JUrzburg 
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PAPPENHEIM STAIN COMPARED TO STANDARD-ROMANOWSKY-GIEMSA STAIN BY COMPUTER 
AIDED CELL IMAGE A~ALYSIS 

I .  Baumann, H. Harms, H.M. Aus, U. Gunzer, V. t e r  Neulen 

Romanowsky-type s ta ins such as Pappenheim's s ta in  have been indispensable in 
rou t ine  hematology fo r  about 70 years.  I t  i s  however wel l  known, tha t  dye so- 
l u t i on  prov id ing  the Romanowsky-Giemsa-effect are non standardized so lu t ions 
of vary ing contents of the spec i f i c  compounds. In consequence r o u t i n e l y  s ta in -  
ed smears show a high v a r i a b i l i t y  in s ta in ing  pat tern  and in most cases no re-  
produc ib le  s ta in ing  e f f ec t  can be obtained.  In our labora to ry  a computer aided 
ce l l  analys is  system was developed using Pappenheims s ta in .  A standardized 
Romanowsky-Giemsa s ta in  using p u r i f i e d  Azur B and Eosin Y according to the 
Wi t tek ind 's  procedure and a r o u t i n e l y  used Pappenheim s ta in  have been compared 
on blood smears obtained from pat ien ts  wi th acute myelogenous leukemia and in -  
fec t ious  mononucleosis. A high spa t ia l  reso lu t i on  co lo r  image TV system (13,3 
p ixe l /m ic rometer )  was used fo r  the analys is  of ce l l  nuclear and cytoplasmic 
fea tures .  The ce l l  analys is a lgor i thms run on a Vax 11/750 computer. 24 ce l l  
features were ca lcu la ted  fo r  the nucleus and the cytoplasma. The comparison 
shows d i f fe rences in co lor  values and tex tu re  features fo r  the same ce l l  types. 
~ ! i t tek ind 's  s ta in  provides more pronounced contrasts  in nuclear features whi le  
Pappenheim's so lu t ion  (Fa. Merck, Darmstadt, FRG) show ~ more intense cont ras t  
in cytoplasma. Dependent on the ce l l  species the i n v e s t i g a t i o n  shows advanta- 
ges and disadvantages of the standardized Azur B/Eosin Y s ta in .  

I n s t i t u t e  fo r  V i ro logy  and Immunology, Un ive rs i t y  of WUrzburg 
*Hematology, Medical Cl in ic~ Un ive rs i t y  of W~rzburg 
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MITOXANTRONE IN COMBINATION WITH PREDNIMUSTINE 
NON-HODGKIN LYMPHOMA 

IN TREATMENT OF UNFAVORABLE 

K.E. Landvs 
Mitoxantrone (Novantrone ~) and prednimustine ( S t e r e c y ~  are both ac t i ve  as 
s ing le  agents in the treatment of unfavorable non-Hodgkin lymphoma (UNHL). The 
e f f i cacy  and t o x i c i t y  of the combination of these agents (NOSTE) was evaluated 
in 28 pat ients  wi th advanced h i s t o p a t h o l o g i c a l l y  proven UNHL who were not 
e l i g i b l e  for  aggressive conventional chemotherapy. The median age was 68, 
range 45-84. Sixteen pat ients  were prev ious ly  untreated.  Eleven pat ients  had 
received doxorubic in or epTdoxorubicin conta in ing regimens and 1 pat ien t  had 
received CVP as f i r s t  l ine  therapy. MUGA scan was@used in monitor ing cardiac 
funct ion Ton pat ients  with cardiac r i sk .  Nova~trone was administered at a dose 
of 8 mg/m ~ IV on days 1 and 2 an~hSterecyt 100-150 mg on days 1 through 5. 

Z The regimen w~s repeated every 4 week. The number of courses per pat ien t  
ranged from 2 to 10. Object ive response was obtained in 22 (78~) pat ients  (20 
CR and 2 PR), No response occurred in 6 pat ients  (4 SD, 2 PD). Decreased l e f t  
vent r~cu lar  e jec t i on  f rac t i on  was recorded in 1 pa t ien t  who suffered from 
asthma and ischemic heart disease, Hematological t o x i c i t y  was to l e rab le .  
Gas t ro in tes t ina l  t o x i c i t y  was rare. No hai r  loss was observed. Over a median 
fo l low-up the surv iva l  was 53%. Fourteen of twenty complete responders are 
s t i l l  in remission, the median durat ion of remission is 24 months, range 
12-36. 

NOSTE reduced the discomfort associated with conventional dose anthracycline- 
containing regimens and could be safely used in the treatment of elderly 
patients and some patients with cardiac risk. Controlled studies are necessary 
for further evaluation of this promising combination chemotherapy. 
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FIRST RESULTS OF THE CHRONIC LYMPHOCYTIC LEUKEMIA TREATMENT BY EXTRACORPOREAL 
PHOTOPHERESIS 

S. GIUck (1), R. Meschig !2), B. Roshop (1), G. Plewig (2), W. Schneider (1) 
(1) Dept. of Internal Medicine, 
(2) Dept. of Dermatology, Universi ty of Duesseldorf 

The progress of chronic lymphocytic leukemia, usually of B-cel l  type (B-CLL), 
can not be influenced by leukapheresis only. Extracorporeal photopheresis was 
successful ly applied in pat ients suf fer ing from cutaneous T-cell-lymphomas (N 
Engl J Med 1987; 316:297-303), i . e .  a s imi lar  lymphocyte re lated malignancy. 
We tested th is  therapy in pat ients with B-CLL, using the ef fect  of UVA ac t i -  
vated 8-methoxypsoralen (8-MOP) which leads to i r reve rs ib le  bridgings of the 
pyrimidine bases of DNA. Al l  pat ients received 0.6 mg/kg body weight 8-MOP to 
achieve plasma levels of 50 ng/ml or above. 240 ml of leukocytes obtained by 
leukapheresis where suspended in 300 ml of pa t ien t ' s  plasma, ext racorporeal ly  
exposed to UVA l i gh t  (200 J/cm 2) and retransfused. This regimen was executed 
on 2 successive days monthly. The procedure was well to lera ted,  no side ef fects 
occured. There was a sustained cel l  reduction with diminution of the pan B + 
lymphocytes and reappearance of granulocytes and CD 3 + lymphocytes. Plate lets 
and red blood ce l ls  remained unchanged. Extracorporeal photopheresis caused the 
de-novo appearance of normal peripheral blood ce l ls  suggesting i t s  super io r i ty  
in comparison with leukapheresis alone. The underlying mechanism remains not 
yet c lear .  

Dr. Stefan GIUck, Dept. of Internal Medicine, Universi ty of Duesseldorf, 
Moorenstr. 5, D-4000 DUsseldorf l ,  FRG 
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PLEOMORPHIC T-HELPER CELL NON-HODGKIN LYMPHOMA OF THE SKIN DEVELOPING AFTER 
TRANSIENT DRUG INDUCED BONE MARROW APLASIA 
W.Siegert, R.Zimmerman, R.Malchus, R.Schwerdtfeger, J .Oerte l ,  H.Stein, D.Huhn 
A 51 year old previously healthy man developed bone marrow aplasia a f ter  the 
consecutive administration of Doxicyclin and Cefaclor. On admission WBC were 300/ 
Nl, p la te le ts  35000/~I, Hb 7.8 g%. Bone marrow was hypoplastic with a moderate 
re la t i ve  increase of mature lymphocytes. Physical examination revealed a gene- 
ra l i zed af fect ion of the skin with small macular p r u r i t i c  lesions. Lymphnodes 
were not enlarged. The skin rap id ly  deter iorated towards a generalized erythro- 
derma with nodular i n f i l t r a t e s  and a complete desquamation of super f ic ia l  epi-  
dermal layers. Bone marrow funct ion normalized lO days af ter  the commission of 
Cefaclor. Skin h isto logy revealed an i n f i l t r a t i o n  with medium to large sized 
lymphatic ce l l s  with character is t ics  of T-helper ce l l s ,  the growth f rac t ion  was 
high (50 % Ki67+). During the rapid fur ther  course enlarged lymph nodes and an 
i n f i l t r a t i o n  of the bone marrow with b las t i c  T4 pos i t ive ce l ls  developed. The 
pat ient  responded t rans ien t l y  to COPBLAM and died 3 months a f te r  admission due 
to pneumonia. 
These observations are in terest ing for  two reasons: F i r s t ,  th is  is a rare case 
of a T4 lymphoma of the skin i n i t i a l l y  presenting with the b io log ica l  and 
h is to log ica l  signs of a high grade NHL. Slowly progressing t rans i t ions  from 
mycosis f .  to T-immunoblastic or anaplast ic lymphomas have been reported. 
Secondly, a l l e rg i c  reactions to Cefaclor have been observed, which mimicked 
serum sickness and erythema exsudativum mult i forme. We speculate that  a hyper- 
immune react ion to th is  drug pr imar i l y  a f fect ing the skin may have evolved to 
th is  high grade T-helper cel l  lymphoma. This s i tuat ion reminds us of the 
postulated or ig in  and the c l i n i ca l  behaviour of angioimmunoblastic lymphoma in 
which according to recent gene rearrangement data T ce l ls  const i tu te  the 
malignant cel l  clone. 
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T GAMMA LYMPHOPROLIFERATIVE DISEASE: 
STUDIES OF PHENOTYPIC, FUNCTIONAL, AND MOLECULAR GENETIC 
CHARACTERISTICS AND MODULATION OF IMMUNE FUNCTIONS BY BRM 
J.V. Teichmann, W.-D. Ludwig, R. Schwarting, G. Tippelmann, and 
G. Sieber 
We report on a patient with chronic T gamma lymphoproliferative 
disease. The expanded cell population was CD2, CD3, CDS, Leu?, 
CDlla-c and FcIgG-receptor 9ositive but lacked B, CD4, CD25 and 
HLA-DR antigens. The studies of immunological functions in vitro 
showed marked reduction of PWM-induced immunoglobulin (Ig) synthe- 
sis as well as decreased lymphocyte proliferation capacity to mi- 
togens. NK-cell activity was barely detectable despite the expres- 
sion of NK-releted antigens. Co-culture experiments with lymphocy~ 
tes from the patient and from healthy volunteers resulted in redu- 
ced Ig synthesis by the normal cells and inhibition of the lym- 
phocyte proliferative responses, indicating suppressive activity 
of the patient's T cells. Treatment of the lymphocytes with biolo- 
gical response modifiers (IFNalpha, IFNgamma, IL-2) in vitro 
showed that IL-2 is able to induce proliferative responses and to 
normalize the Con A-driven proliferation; IFNs had a suppressive 
effect on mitogen-induced lymphocyte proliferation. The severely 
reduced NK-cell function could be moderately augmented by IFNs, 
whereas IL-2 stimulated NK activity most remarkably. DNA analysis 
revealed clonal rearrangement of ~-TCR gene, demonstrating the 
monoclonal evolution of the disease. Our studies provide some in- 
sights into the biology of t~e T gsmma-LPD and the potential of 
immunomodulatory agents as a possible therapeutic approach. 
Dept. of Hematology and Oncology, Universitaetsklinikum Steglitz, 
Hindenbu~gdamm 30, D-1000 Berlin 45, FRG 
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ANTI-IDIOTYPE MONOCLONAL ANTIBODIES IN B-CELL MALIGNANCIES 

G. Schr~ter, M. Henke, F. Hirsch, G.W. L~hr, Th. Hecht 

B-cell malignancies often express immunoglobulins on the surface of the malig- 

nant ce l l .  An t i - id io type monoclonal antibodies are therefore speci f ic  tools 

for  monitoring (1) therapeutic ef fects and (2) deplet ion of blood (in vivo) 

or bone marrow (in v i t ro )  from residual malignant ce l ls  af ter  chemotherapy. 

We have produced 4 MoAbs directed to the id iotype of two non-Hodgkin lym- 

phomas. Spec i f i c i t y  was proven by r eac t i v i t y  exclusively with the pat ients 

B-cel ls and non-react iv i ty  with T-cel ls  in the PAP-slide technique. 

In addi t ion,  the react ion could not be blocked by a polyvalent anti-human im- 

munoglobulin. 

Department of Hematology and Oncology, Universi ty of Freiburg/Hugstetter-  

strasse 55, 78 Freiburg/Germany 
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IMMUNGLOBULIN AND T CELL RECEPTOR GENE REARRANGEMENTS IN HUMAN LYMPHOMAS AND 
LEUKEMIAS 

H. Daus, G. Schwarze, H. Pees, H. Radtke, W. ScheurlenT P.G. Scheurlen 
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DNA samples from blood leukocytes of pat ients with various leukemias Echronic 
lymphocytic leukemia (20); CALLA pos i t ive acute lymphoblastic leukemia (2); 
hairy ce l l  leukemia ( I ) ;  acute n_onlymphocytic leukemia (2); b last  c r i s i s  of 
chronic myelogenous leukemia ( I ~  and 11 lymphnode biopsies [Non-Hodgkin lym- 
phoma (9); Hodgkin lymphoma wit~'mixed c e l l u l a r i t y ( 2  9 were analyzed fo r  rear-  
rangements of the immunglobulin ( Ig) and T-cel l  receptor (TCR) genes by the 
Southern b lo t  hybrJdisat ion method. 

19 of 20 chronic lymphocytic leukemias, the hairy ce l l  leukemia, and both of 
the acute lymphoblastic leukemias (CALLA pos i t ive)  showed rearrangements in 
the Ig heavy chain jo in ing  region genes (JH)- One of the CLLs was of b ic lonal  
B ce l l  pat tern,  the otherone of the TCR-geHes pat tern.  Germline pr in ts  were 
obtained with both probes in acute nonlymphocytic leukemias and in blast 
c r i s i s  of CML. One Hodgkin lymphoma with mixed c e l l u l a r i t y  had a TCR-gene re- 
arrangement; one unclassi f ied Non-Hodgkin lymphoma showed delet ion of the 
8 Kb-constant TCR-band a f te r  Hind I l l  d igest ion.  The Non-Hodgkin lymphomas: 
Burk i t t  lymphoma (2),  cent rob last ic  lymphoma (2), cent rocy t ic -cent rob las t ic  
lymphoma (2),  centrocyt ic  lymphoma ( I ) ,  unclassi f ied high-grade lymphoma ( I )  
showed JH rearrangements. 

Medizinische Un ivers i t~ tsk l in i k  - Inhere I - Univers i t~t  des Saarlandes, 
D-6650 Homburg 

*Un ivers i t~ tsk inderk l in ik ,  D-8700 WOrzburg 
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PRELIMINARY RESULTS OF THE MACOP-B REGIMEN IN PATIENTS WITH HIGH-GRADE MALIG- 
NANT LYMPHOMA 

R. Kath, G. Schumacher, K. GUnzel, H. HQfeler, U. Kachel-Fischer, K. H~ffken, 
R. Osieka and C.G. Schmidt 

18 pat ients (15 male and 3 female) with high-grade malignant lymphoma have been 
treated with the MACOP-B chemotherapy according to Klimo and Conners (Ann. 
Intern.  Med. I02: 596, 1985). Pretherapeutic diagnostic procedures revealed 
stage I in l case, stage I I  in 6 cases, stage I l l  in 3 cases and stage IV in 
8 cases. In 6 pat ients there were const i tu t iona l  (B) symptoms. The or ig ina l  
h istology was rec lass i f i ed  by one of us (K.D.) according to the Rappaport c las- 
s i f i c a t i o n .  Up to now, 8 pat ients achieved a complete remission and lO pat ients 
a par t ia l  remission. Of 8 pat ients with d i f fuse h i s t i ocy t i c  lymphoma, 4 showed 
complete remissions. Only one of three pat ients with lymphoblastic lymphoma 
achieved a short-term complete remission. The other two pat ients with lympho- 
b las t i c  lymphoma showed progression on week lO and I I  of the scheduled t r ea t -  
ment a f ter  having achieved a t ransient  pa r t i a l  remission. As major t o x i c i t y  we 
observed mucositis in 5 cases. Other side effects were minor. We conclude that  
the 45 % complete remission rate observed by us does not yet al low confirmation 
of the encouraging resul ts  previously reported by others. Furthermore, we would 
caution against the use of th is  regimen in lymphoblastic lymphoma. 

Innere K l in ik  und P o l i k l i n i k  (Tumorforschung) und * I n s t i t u t  fur  Pathologie 
(Westdeutsches Tumorzentrum), Universi ty of Essen, Federal Republic of Germany 
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"IDIOPATHIC" (IMMUNE) THROMBOCYTOPENIA (ITP) AND LOW GRADE NHL (LP-IMMUNO- 
CYTOMA) 

H.L. Seewann, Ch. Schmidt, W. Weybora, M. Lehnert 

In NHL thrombocytopenia is primary a resu l t  of bone marrow i n f i l t r a t i o n .  The 
coincidence of NHL with ITP is a rare event. Two cases of lymphoplasmocytoid 
immunocytoma (LPIC) are reported in which ITP preceded the diagnosis of lym- 
phoma. 
Case one, male, 42 years, wassplenectomized 12 months a f te r  diagnosis of ITP 
because of unsat is fac tory  co r t i co id  t reatment.  The pat ient  gained continuous 
complete remission of ITP. The spleen was found to be d i sc re te l y  i n f i l t r a t e d  
with LPIC. 39 months a f te r  onset of disease the pat ien t  f e l l  i l l  with gener- 
a l i z a t i o n  of lymphoma. 
Case two, female, aged 41 was t reated because of ITP with cor t i co ids  and 
splenectomized 13 months a f te r  onset of disease. Spleen h is to logy revealed 
d iscrete i n f i l t r a t i o n  by NHL. Pat ient  did not obtain continuous remission of 
ITP and went on to be t reated with cor t i co ids  and azath iopr ine i n t e r m i t t e n t l y .  
Bone marrow h is to logy  revealed i n f i l t r a t i o n  by LPIC 41 months a f te r  diagnosis 
of ITP. Despite a vary ing degree of thrombocytopenia she does well now 3 years 
a f te r  splenectomy and no other signs of LPIC are present. 
In both cases ITP was found to be the f i r s t  symptom of low grade NHL ne i ther  
detected by c l i n i c a l  methods nor bone marrow biopsy at th is  t ime. 

I I I .  Med. Abtei lung des LKH und Patholog. I n s t i t u t  der Un ivers i t~ t ,  
A-8036 Graz 
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MACOP-B CHEMOTHERAPY AND CONSOLIDATION RADIOTHERAPY IN PATIENTS WITH ADVANCED 
HIGH GRADE NON-HODGKIN LYMPHOMA 

M. Kneba, K. Wellenhofer, G.A. Nagel and G. Krieger 

Twenty-two pat ients (pts) with advanced high grade NHL were t reated with 
MACOP-B fo l lowed by involved f i e l d  rad ia t ion  in an ongoing study. Median f o l -  
low up at th is  t ime is 12 months (2-24 months). Out of 15 pts receiv ing th i s  
regimen as f i r s t  l i ne  therapy, 13 are s t i l l  in complete remission (CR), 1 pa- 
t i e n t  is a l i ve  with relapse 4 months a f te r  CR, 1 pat ient  died a f te r  PR. The 
main t o x i c i t y  was mucosit is.  The myelosuppression was well  t o le ra ted  wi thout  
dose reduct ion.  On the contrary,  mye lo tox i c i t y  was severe in 6 pret reated pts 
with the MACOP-B regimen as second l i ne  therapy. Although only 2 pts received 
the f u l l  dose, the regimen was e f f ec t i ve  in a l l  pts: 4x CR, 2x PR. 
From th i s  pre l iminary  data i t  is concluded that  MACOP-B with consol idat ion 
radiotherapy is h igh ly  e f f ec t i ve  and well  t o le ra ted  as f i r s t  l i ne  therapy in 
advanced high grade NHL. In high r i sk  pts fu r the r  i n t e n s i f i c a t i o n  of chemo- 
therapy and/or radiotherapy seems to be possible.  In low r i sk  pts dose re- 
duction might be reasonable, as MACOP-B at reduced dose was s t i l l  e f f ec t i ve .  

Abtei lung H~matologie und Onkologie, Zentrum Innere Medizin, Un ivers i t~ t  
G~ttingen, Robert-Koch-StraBe 40, D-3400 G6ttingen 
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TREATMENT OF MYCOSIS FUNGOIDES BY RECOMBINANT LEUKOCYTE ALPHA-A INTERFERON AND 
VINBLASTINE 
M.E. Scheulen, S. Ohl and M. Bamberg 
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The resu l ts  of the treatment of mycosis fungoides by a lpha- in te r fe ron  are in-  
consis tent .  Synerg is t ic  e f fects  of in te r fe ron  with vinca a lka lo ids  against 
human tumors have been suggested in clonogenic assay systems. Thus, we have 
performed a phase I / I I  study with Hoffmann-La Roche recombinant leukocyte 
alpha-A in te r fe ron  (INF) and v inb las t i ne  (BVL) in pat ients with mycosis fun- 
goides to tes t  ant i tumor ef fects and to lerance.  
Six pat ients received INF i .m. from a s ta r t ing  dose of 3xlO 6 IU on day l to 3, 
9xi06 IU on day 4 to 6 up to lOxlO 6 IU/m 2 on the fo l low ing  days fo r  12 weeks 
and the same dose three times weekly t he rea f te r .  In add i t ion ,  VBL was admin- 
is tered i . v .  once every three weeks from 0.05 to a maximum of 0.15 mg/kg. 
Responses were seen in 5/6 pat ients :  one complete response fo r  17 weeks which 
could not be maintained because of pa t i en t ' s  r e j ec t i on ,  three pa r t i a l  responses 
(5, 14, 49 weeks), and one minor response (5 weeks), respec t i ve ly .  
Except one pat ien t  who developed hypotonia and an acute tox i c  state with coma 
causing d iscont inuat ion  of therapy, side ef fects  were mild or moderate. Flu 
l i ke  symptoms were seen in a l l  pat ients  during i n i t i a t i o n  of therapy and could 
e f f e c t i v e l y  be suppressed by acetaminophen. One pat ien t  was found to have 
elevated transaminases. Af ter  recovery he refused fu r ther  t reatment in com- 
p le te  remission. 
In conclusion, combined treatment by IFN and VBL appears to be an e f f ec t i ve  
regimen in pat ients with mycosis fungoides. 

Westdeutsches Tumorzentrum, Un ivers i t~ tsk l in ikum Essen, Hufelandstr .  55, 
D-4300 Essen l 
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TREATMENT OF REFRACTORY OR RECURRENT MALIGNANT LYMPHOMAS WITH A COMBINATION OF 
ETOPOSIDE (VP-16), IFOSFAMIDE, METHOTREXATE, AND BLEOMYCIN (VIMB) 
M.R. Nowrousian, B. Schoetensack, C. Anders, N. Nieder le,  R. P f e i f f e r ,  S. See- 
bet and C.G. Schmidt 

Pat ients (pts) with re f rac to ry  or relapsed malignant lymphomas are known to 
have a poor prognosis. To improve the resu l ts  in these pts, we have used a 
therapeut ic  regimen consis t ing of VP-16 (90 mg/m2/day, Days 1 ,3 ,5) ,  I fosfamide 
(1200 mg/m2/day + Mesna, Days I -5)  and Methotrexate (30 mg/m2/day, Days 1,5) 
with or wi thout  Bleomycin (15 mg/day sc, days 1,5,12) (VIMB). From March 1984 
to October 1985, 34 pts (26 males, 8 females), ranging in age from 17 to 66 
(median 39) years, were t rea ted.  Of the 34 pts, I0 pts had relapsed fo l low ing  
a complete response (CR) to f i r s t - l i n e  chemotherapy, 22 pts had f a i l e d  to 
achieve CR to f r o n t - l i n e  therapy and 2 pts had f a i l e d  to respond to mu l t ip le  
salvage regimens given a f te r  relapses of t h e i r  disease. Al l  pts had received 
extensive p r i o r  chemotherapies, with combinations contain ing Adriamycin in 24 
of 34 pts. H is to log ica l  types of lymphomas (Kiel c l a s s i f i c a t i o n )  were: lympho- 
b las t i c  2, immunoblastic 2, immunoblast ic-centroblast ic  I ,  cen t rob las t i c  6, un- 
d i f f e r e n t i a t e d  large ce l l  4, pleomorphic T-cel l  2, cent rocy t ic  2, cen t rocy t i c -  
cen t rob las t i c  3, lymphoplasmocytoid 1 and Hodgkin's disease I I .  The overa l l  re-  
sponse rate was 85 % with 35 % CR and 50 % pa r t i a l  remission (PR) or minor re-  
sponse (MR). The median re lapse- f ree in te rva l  was I0 months in pts with CR and 
6 months in those with PR or MR. Forty s ix  percent of pts with CR are predicted 
to have continued CR at 2 years. The projected surv iva l  at 2 years is 63 % in 
pts with CR and 17 % in those with PR or MR. On the basis of these resu l t s ,  
VIMB combination appears to provide long-term disease-free surv iva l  and poss- 
i b l y  a cure in a small but s i gn i f i can t  number of pts with re f rac to ry  or re-  
lapsed lymphomas. 
Innere U n i v e r s i t ~ t s k l i n i k  und P o l i k l i n i k  (Tumorforschung), 4300 Essen 
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ALTERNATING PROMACE/MOPP CHEMOTHERAPY IN ADVANCED DIFFUSE POOR PROGNOSIS NON 

HODGKIN LYMPHOMA (NHL). A PRELIMINARY REPORT OF THE NON-HD-LYMPHOMA COOPERATIVE 

STUDY GROUP (NHDLCSG), ITALY. 

P.Coser (Bolzano), G.Santini (Genova), V.Rizzoli (Parma), T.Chisesi (Vicenza), 

R.Sertoli (Genova), A.Contu (Sassari), A.Poreellini (Pesaro), A.Congiu, E.Rossi, 

A.Marmont (Genova). 

Third generation chemotherapy (CT) regimens have recently increased complete re 

mission (CR) rate and disease free survival (DFS) in advanced stages of aggres- 

sive lymphoma. Up to April '87 eighty-four patients (p), 57 males and 27 fema- 

les, median age 49 ys., with diffuse, intermediate and high-grade malignancy 

NHL were treated with the PROMACE/MOPP protocol. Criteria for entry into the 

study included: no prior therapy, III (24 p) and IV (60 p) stage, histological 

diagnosis of diffuse centroblastic-centrocytic (19 p), centroblastic (32 p), im 

munoblastic (23 p), T-zone (7 p) and histiocytic (3 p) lymphoma. All p received 

six courses of chemotherapy at full dose, plus radiotherapy on bulky disease. B 

symptoms were present in 28 p (33%), bulky disease (>i0 cm) in 23 (2?%), and 

splenic involvement in 20 (24%). The most common localizations for extranodal 

disease were bone marrow (19%), gut (16,5%) and liver (15,5%). 8 p (9,5%) died 

during therapy and at present 72 p are evaluable for response. 48 out of 72 p 

achieved CR (66,5%), ll PR (15%), 9 were NR (12,5%) and 4 went into PD (5,5%). 

At a median of six months of remission follow-up (range 2-23 months), DFS was 

79%, since I0 out of 48 p (21%) had a relapse in a median time of 5 months (ran_ 

ge 2-15) from CR. 

Paolo Coser - Div.di Ematologia, Ospedale Regionale, 39100 Bolzano - Italy 
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CLONAL EVOLUTION AND RESPONSE TO 2'DEOXYCOFORMYCIN (PENTOSTATIN) IN ATYPICAL, 
REFRACTORY HAIRY CELL LEUKEMIA (HCL) 
O. PrUmmer, C.R. Bartram, An. Raghavachar, W. Digel, A.D. Ho, F. Porzsolt ,  and 
H. Heimpel 
A 51-year-old male presented with fa t igue,  pancytopenia, and splenomegaly in 
June 1985. Based on typ ical  bone marrow histo logy,  dry tap, and monocytopenia 
a diagnosis of HCL was made. Rearrangement of the TB chain gene in blood and 
spleen cel l  DNA suggested a clonal T cel l  d isorder.  Monoclonal B cel l  markers 
were absent. After a short, e f fec t ive  course of recombinant in ter feron alpha 
2c (IFN-alpha), splenectomy was performed in August 1985 with subsequent resto- 
ra t ion of normal blood cel l  counts. In March 1986, the pat ient  relapsed and 
IFN-alpha was re ins t i t u ted .  Despite dose escalat ion, the HCL proved re f ractory  
and a generalized maculopapular rash developed accompanied by r i s ing  serum 
levels of polyclonal IgG. Therefore, in August 1986, 2'deoxycoformycin t r ea t -  
ment was i n i t i a t e d  (4 mg/m 2 in weekly to monthly in terva ls  fo r  nine months) re- 
su l t ing in normalizat ion of p l a te l e t ,  granulocyte, and erythrocyte counts a f ter  
two, and f i v e  months, respect ive ly ,  and marked reduction in bone marrow 
i n f i l t r a t i o n .  In October 1986, clonal rearrangement of the TB chain gene was 
no longer detectable and skin a l te ra t ions  had resolved. Serum IgG levels,  how- 
ever, continued to be elevated and in February 1987, IgG-kappa paraprotein ap- 
peared. Clonal expansion of B lineage ce l l s  was confirmed by the demonstration 
of rearranged c u bands in blood cel l  DNA. Thus, 2'deoxycoformycin proved ef fec- 
t i ve  in atypical HCL re f ractory  to IFN-alpha af ter  splenectomy. Mechanisms to 
be elucidated, however, may permit or even favour clonal B cel l  expansion and" 
maturation during low-dose maintenance treatment. 

Department of Internal Medicine I I I  {Hematology/Oncology), Universi ty of Ulm, 
SteinhbvelstraBe 9, D-7900 Ulm (Donau) 
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THERAPY AND PROGNOSIS OF LOW-GRADE MALIGNANT NON-HODGKIN'S LYMPHOMAS (NHL) 
WITH PRIMARY EXTRANODAL STAGES I AND I I  

R. Klapp, A. Calavrezos, R. Kuse 

In 46 out of 407 (11,3 %) pat ients of the period 1976-1985 with cen t rob las t i c -  
cent rocy t ic  (CB-CC; 19/173), cent rocy t ic  (CC; 7/53) and immunocytic (IC; 20/ 
181) NHL an extranodal mani festat ion of stage I and I I  was observed. 26 were 
in stage IEA: 12 in IIEA, and 8 in I / I IEB.  Median age was 60,5 years. Pre- 
dominant extranodal s i tes were stomach and gut (16), skin (8),  and sa l i va ry  
glands (5). Other s i tes were thy ro id ,  mamma, t e s t i s ,  lung, kidney, bone/sof t -  
t i ssue,  ora l /nasal /pharyngeal  region. There was a gas t ro in tes t i na l  p red i l ec t i on  
fo r  germinal cener NHL (7 CB-CC, 3 CC), whereas IC NHL had some a f f i n i t y  to the 
skin (5/8) and the sa l i va ry  glands (3/5) .  Treatment consisted of operat ion in 
17 cases fo l lowed by chemotherapy and/or radiotherapy in I I  of them. This was 
also given to fu r the r  28 pat ients that  were not operated or inoperable.  A com- 
p le te  remission was achieved in a l l  stages IEA and I / I IEB,  and in 73 % of 
stages IIEA. Relapses occured in 33 % of a l l  operated and in 61% of non-oper- 
ated cases. This d i f fe rence may be biased as many operated cases had a re la -  
t i v e l y  smaller tumor mass. No spec i f ic  l o c a l i z a t i o n  or h is to logy predisposed 
to relapses. Overall lO-year -surv iva l  p r o b a b i l i t y  was 68 %, fo r  stage IEA 71 
%, and 50 % fo r  stage IIEA with a continuous plateau from the t h i r d  year on. 
No surv iva l  d i f ference was found compared to the corresponding nodal stages. 

H~matologische Abtei lung des Allgemeinen Krankenhauses St. Georg. LohmUhlen- 
strage 5, D-2000 Hamburg l 

258 

The Primary Malignant Non-Hodgkin Lymphoma of the Stomach. Pathology and 
Prognosis. 

H. Ostertag I ,  J. Bernhards 2, A. Georgii 

In 52 pat ients with primary non-Hodgkin lymphoma of the stomach, from the ar- 
chives of the I ns t i t u t e  of Pathology of Hannover Medical School, the tumors 
were r e - c l ass i f i ed  and the patholog ica l  tumor stage at the t ime of surgical  op- 
era t ion  was determined re t rospec t i ve l y .  With recourse to hospi ta l  repor ts ,  the 
c l i n i c a l  stage as well  as the kind of therapy administered in addi t ion to the 
surgical  operat ion were researched. Information concerning the h is to ry  of the 
disease were obtained from the physicians responsible fo r  the ou t -pa t ien t  man- 
agement and, p a r t l y ,  from the pat ients themselves. The tumor stage was found 
to be the most important prognostic fac to r .  In lower tumor stages, with con- 
f inement of the neoplast ic  disease to the gast r ic  region, a f i ve -yea r  disease- 
f ree surv iva l  was achieved in over 80%. Opposite to t h i s ,  in the more advanced 
tumor stages, the prognosis was rather  poor. 
The cen t rob las t i c -cen t rocy t i c  and the cent rob las t ic  type were found most f r e -  
quent ly .  The h i s to log i ca l  tumor type, however, proved to be essent ia l  f o r  the 
fu r the r  course of the disease only in the e a r l i e r  tumor stages. Lymphomas with 
a low grade of malignancy could be cured in p r a c t i c a l l y  a l l  cases in which the 
tumor was confined to the gast r ic  region.  The cent rocyt ic  type showed an i n t e r -  
mediate course. 
The combination of resect ion and radiotherapy,  in more advanced stages support- 
ed by adjuvant chemotherapy, y ie lded the best resu l ts  with respect to complete 
remission. 
I I n s t i t u t e  of Pathology of Hannover, Capital  of Lower Saxony 

2Medical School of Hannover 
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Therapeutical Evaluations of Primer Gastrointest inal is lymphomas 

I. Jakab, F. Fodor, L. F6nyad, Gy. Bencz(~:li, L. Sr~ter x 

Some new diagnostic and therapeutical possibilities of Hodgkin and Non-Hodgkin 
lymphomas were developed in the last decade. Previously the patients recovery 
was dependent on the surgical treatment; recently cytostatic and radiological 
therapy - applied in due time - has beneficial effects like complete or 
partial remission. The authors analyse their cases from the clinical point of 
wiew. Their cases are three Hodgkin and fifteen Non-Hodgkin lymphomas: the 
latter divided in high grade (I0 cases) and low grade (5 cases). The gastro- 
intestinal Iocalisations of Non-Hodgkin lymphomas are the following; 10 in the 
stomach, and 5 in the large intestines. The Hodgkin lymphomas was localisated 
in the stomach. Most of the patients received cytostatic therapy immediately 
after surgical resection; two of them received it 10-14 months later. The 
diagnosis was made postoperatively according to the histological examination. 
The effect of the cytostatic therapy was followed by ultrasound, CT, 
scintigraphy and the clinical symptoms. 13 patients were cured, partial 
remission was registered in three cases; two patients died. Authors compare 
their results with the data of the international literature. 

Jahn Ferenc Hospital, K~ves u. 2-4. H-Budapest, 1204 

~Semmelweis Medical Scool 2 nd Depart. of Internal Medicine 
Szentkir~lyi u. 38., H-Budapest 
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PRIMARY EXTRANODAL DISEASE IN IMMUNOCYTIC LYMPHOMA (IC) 

A. For te lny,  R. Heinz,M.MSst[, G. Baumgartner,  H. Hanak and A .Stacher 

The Kiel classification separates CLL and IC because of the i r  d i f ferent  
prognosis and clinical behaviour .  One s t r i k ing  di f ference is the occurrence of 
pr imary extranodal  disease in IC. We invest igated 380 CLL patients and 
found no pr imary extranodal  manifestation, but  19/147 IC (13%) presented 
with localized disease in var ious organs (sk in:10,  gastrointest inal  t rac t :6 ,  
b ra in :2 ,  o r b i t a : l ) .  Histologic subtypes were available in 17 cases ( IC-o id :8 ,  
IC-cy t ic :5 ,  IC-polymorphic:4 patients respect ive ly ) .3  patients (2 polymorphic 
and 1 IC-old) showed conversion to secondary IB with a poor prognosis 
despite aggressive t reatment.  Therapy in the other  patients consisted of e i ther 
surgery  alone or combined with i r rad iat ion.  12 patients received chemo- 
therapy in addi t ion.  All but  one pat ient responded. 5 patients died dur ing  
observat ion,  3 of them because of progressive disease. Folow up of the t l  
patients with complete remissions showed that  only 3 patients relapsed 
Iocaly, the latest recurrence occured after 24 months. Surv iva l  time in 
extranodal  IC was 65 months compared to 52 months in IC with advanced 
disease. According to the long term follow up in our patients our  paper 
should contr ibute to the question of the possibi l i ty  of cure in localized 
extranodal  IC. 

I I t .  Med. Abte i lung und Ludwig Bol tzmann- lnst i tu t  f l i t  Leuk~imieforschung und 
H~matologie Hanusch Krankenhaus, Heinrich Collin Stral3e 30, A-t1~0 Wien 



261 

DEFINITIVE RADIOTHERAPY iN LOCALIZED ORBITAL NHL 

R. P~tter, R.P. M~ller, H. Busse 
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The records of 41 pts i r rad ia ted for  o rb i ta l  NHL from 1958 to 1986 were re- 
viewed. Ai i  were h i s to l og i ca l l y  ve r i f i ed .  According to the Kiei c lass i f i ca t i on  
there were 15 low malignant and 9 high malignant lymphomas. The 17 pts rest ing 
had been c lass i f ied  according to the old German c lass i f i ca t i on  as ret iculum 
ce l l  sarcoma (15 pts) and lymphosarcoma (2 pts) .  Stage d i s t r i bu t i on  showed 14 
pts in stage I,  19 in stage I I ,  8 in stage I l l / I V ,  a l l  E. 
Megavoltage i r rad ia t ion  was given in conventional f rac t ionat ion  from 26 Gy up 
%o a to ta l  dose of 46 Gy using d i f fe ren t  techniques. Since 1978 treatment has 
been based upon CT scans and corresponding computed treatment planning (8 
pts) .  Whenever possible, the lens was shielded. 
C l i n i ca l l y  complete remission was achieved for  stage I in 13/14 pts (93%), for  
stage I I  in 17/19 pts (90%) and fo r  stage I l l / I V  in 5/8 pts (63%). There were 
9 pts with local recurrence: wi th in the radiat ion f i e l d  3 pts, on the f i e l d  
edge 6 pts. Dissemination was seen in 6 cases. Recurrence resp. dissemination 
occured only twice beyond two years. Only 2 pts out of th is  group survived 
more than 3 years. The freedom from relapse rate is 65 % (10/14) for  stage I ,  
75% (13/17) fo r  stage I I  a f te r  a median fol low-up of 36 months. As to low/high 
malignant iymphomas the freedom from relapse rate is 89% and 43% respect ively.  
The rate of side ef fects was low. 2 pts showed s l i g h t l y  dry eye; twice the 
lens had to be removed because of progressive cataract.  
We conclude, radiotherapy is the treatment of choice for  local ized o rb i ta l  
NHL. Freedom from relapse rate is high, morbidi ty low. 

Radiologische K1inik und Augenklinik der Universi t~t ,  Albert-Schweitzer-StraBe 
33, D-4400 M~nster 
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PRIMARY AND SECONDARY AILD/LGR-X-LIKE LESIONS IN THE BONE MARROW 

W. H i l l * ,  A. Chott**,  T. Radaszkiewicz * * ,  R. 8urkhardt* ,***  

Between 1966 and 1987 129 bone marrow biopsies (B.M.) of 114 pat ients were 
studied. Granuloma-like changes containing a var ie ty  of lymphoid i n f i l t r a t i o n s  
and a var ie ty  of " react ive"  ce l l s ,  s im i la r  to angio-immunoblastic lymphadeno- 
pathy/lymphogranulomatosis X (AILD/LGR-X) type i n f i l t r a t i o n  in lymph nodes, 
were observed. Corre lat ing these B.M. i n f i l t r a t i o n s  wi th c l i n i ca l  diagnoses 
and pathologic changes in lymph nodes the fo l lowing groups were dist inguished:  
A) AILD/LGR-X or AILD/LGR-X-type of peripheral T-cel l  lymphoma (PTL) and Len- 
ner t ' s  lymphoma with lymphadenopathy (n=27); B) s im i la r  focal i n f i l t r a t i o n s  in 
the B.M. without per iphera l ,  thoracical  and abdominal lymphadenopathy (myelo- 
PTL-like lesions) (n=64); C) s im i la r  focal i n f i l t r a t i o n s  in the B.M. associa- 
ted wi th AIDS (n=3); D) granulomatous lesions of the B.M. associated with va- 
r ious react ive and neoplast ic lymphadenopathy (e.g.SLE, Hodgkin's disease) (n 
=20). For the subtyping of LGR-X 5 h is to log ic  subtypes of the focal i n f i l t r a -  
t ions were dist inguished previously described: I )  e p i t h e l i o i d  ce l l  type (15%); 
2) lymphocytic type (40%); 3) plasma cel l  type (7%); 4) mixed ce l l  type (25%); 
and 5) b last  ce l l  type (13%). The focal i n f i l t r a t i o n s  of our f i r s t  three 
groups (A, B, C) were s im i la r  in a l l  cases i r respect ive of the diagnosis in 
lymph node biopsies. The d i f f e ren t  h is to log ic  subgroups ( I -5 )  could not be 
a l l i e d  to the d i f f e ren t  well d ist inguished pathologic en t i t i e s .  Myelo-PTL-like 
malignant lymphoma without lymph node enlargement was i den t i f i ed  and compared 
with AILD/LGR-X, AILD/LGR-X-type, PTL and Lennert's lymphoma. Therefore we 
propose the existence of a primary mul t i focal  PTL-like lesion in the B.M. wi th-  
out simultaneous involvement of lymph nodes. 
* AG H~matomorphol.,GSF,Ziemssenstr. la & ***  Abtl.Knochenmarkdiagn.Med.Klin., 
Univ.,  D-8000 MUnchen, * * Ins t .Patho l .Anat . ,  Univ. Wien/Usterreich 
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STAGING AND RESPONSE CRITERIA IN HAIRY CELL LEUKEMIA (HCL): AN ANALYSIS OF 
THREE CLASSIFICATIONS (C'). 
F. Yorzsolt, R. BUcheler, Ar. Raghavachar, C. Popp, H. Heimpel 
The 2nd Int. Conf. on HCL, Leeds, 1986, recommended to classify the responses 
in the treatment of HCL. This c' focusses on CR which is rather rare in HCL 
and is difficult to confirm by bone marrow (BM) biopsies unless immunohistolo- 
gy is included. After treatment of HCL many of our pts were classified as MR 
according to Leeds-c' (LC) but were in a non-symptomatic and stable phase of 
the disease (Karnofsky 90-100). Since the LC may neither be sensitive nor dis- 
criminative enough to distinguish responses~ we compared the LC with 2 other 
e's, Jansen's Stages (JS) and with a newly proposed c' (NC) which focusses on 
non-symptomatic stable disease (nsSD). 36 pts, 29 males and 7 females, age 
55.2+--11.5 yr, survival rate 0.83 after 13 yrs, were evaluated according to 
these 3 o's during 3 periods of disease (POD): POD splenectomy (Sx), inter- 
feron therapy before Sx, and interferon after Sx. The responses were classi- 
fied after 1,3,6,12~24,48,96 mos during each POD. The responses according to 
LC were scored: CR:4, PR=3, MR=2~ NR:I, JS scores were A=4, B=2.5~ C=I. In the 
NC we scored nsSD=4, sSD or ns PD =2.5, and symptomatic progressive disease 
=i. Mean values +_SD were calculated from 3-57 single scores of each c' in 
each POD before, after 1-6 mos, and after more than 6 mos of therapy. The ana- 
lysis of 594 assessments showed: The mean scores of the LC were lower than the 
mean scores of JS or NC. The SD of the scores from LC were smaller than from 
JS or NC. It is demonstrated that the JS and NC scores increase faster than 
the LC scores although BM biopsies were not considered for assessment of res- 
ponses. Since LC can not be used for c' before therapy and LC is neither as 
sensitive (mean values) nor as discriminative (SD values) as JS or NC, it 
might be useful to describe the staging and the responses to treatment of HCL 
according to JS or NC. 
Abt. Innere Medizin Ill, Universit~tsklinik Ulm, Stelnh~velstr. 9, D-7900 Ulm 
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IMMUNOHISTOLOGICAL EXAMINATION OF BONE MARROW BIOPSIES FROM PATIENTS WITH HAIRY 
CELL LEUKEMIA: CHANGES FOLLOWING TREATMENT WITH INTERFERON OR 2-DEOXYCOFORMYCIN 

J. Thaler,  H. Denz, G. Gastl,  C. Gat t r inger ,  M. Lechle i tner  and H. Huber 

Bone marrow biopsies from 19 pat ients with ha i ry  ce l l  leukemia (HCL) were in -  
vest igated using cryosta t  sections and an immunoperoxidase method. In ter feron 
{IFN)-alpha-2 produced a s i gn i f i can t  reduct ion of bone marrow i n f i l t r a t i o n  
a f te r  a median treatment period 12 months (p <0,001) .  Nevertheless a complete 
disappearance of ha i ry  ce l l s  could not be observed. 
Bone marrow evaluat ion of 3 pat ients t reated with 2-deoxycoformycin (dCF) 
showed a more rapid and pronounced reduct ion of ha i ry  ce l l  i n f i l t r a t i o n .  The 
immunological phenotype of ha i ry  ce l l s  remained unchanged fo l low ing  IFN-t reat -  
merit; s im i la r  resul ts  were seen in the few pat ients t reated with dCF. 
Within the i n f i l t r a t e d  bone marrow a considerable number of " reac t ive"  T lym- 
phocytes was i d e n t i f i e d  with a prevalence of CD4+ subtype in untreated cases. 
IFN induced a reduct ion of T helper ce l l s  (p ~ 0,05). The po ten t ia l  meaning of 
these f ind ings is discussed. 

K l i n i k  f .  Innere Medizin, Un ivers i t~ t  Innsbruck, Aust r ia  
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A BICLONAL LYMPHOMA: 
LYMPHOCYT IC LEUKEM I A 

HAIRY CELL LEUKEMIA AND PRO- 

M.A.Fridrik, G.Wahl, W.Herbinger, G.Gastl, ChHuber, M.Krt)nke 
We describe a pat ient  who presented with the clinical picture of hai ry  
cell leukemia (HCL). Bone marrow and per ipher ia l  blood lymphoma cells 
showed morphologic and immunologic features  of HCL. Under 
recombinant  &-2- interferon (&-2-1F) the rapy  lymphoma cell 
morphology converted to prolymphocytic  leukemia (PLL). At diagnosis 
the lymphoma cells expressed CD 24 and FMC 7 surface antigen, but 
stained negative for surface immunoglobulins, light chains and anti- 
CD 5. During &-2-1F t rea tment  surface antigen expression changed to CD 
24, CD 5 and FMC 7. Surface Ig-D and lambda light chains became 
strongly positive. Southern Blot analysis of per ipher ia l  blood 
mononuclear cells showed two rearranged immunoglobulin bands at 
diagnosis but  only one upon &-2-1F therapy.  These data suggest, that  
this case suffered from a biclonal lymphoma, HCL and PLL. While 
undergoing &-2-1F t rea tment  the HCL came into remission, wheras  the 
PLL clone proved to be poorly sensitive to &-2-1F therapy.  

AKH-Linz, Krankenhausstrasse 7, A-4020 Linz, Austr ia  
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VALUE OF SERUM THYMIDINE KINASE (TK) IN STAGING OF LOW GRADE MALIGNANT NON- 
HODGKIN LYMPHOMA (NHL) 

M. Hal lek,  B. Emmerich, S. Strohmeyer, A. Reichle, I .  WUst, J. Rastet ter  

The value of serum TK fo r  the staging of NHL as compared with serum B2-mikro- 
g lobu l in  (B 2MG) and serum lac ta t  dehydrogenase (LDH) was invest igated in 73 
pat ients .  In add i t ion ,  the performance status was determined by the Karnofsky 
index (KI).  Pat ients with chronic lymphocytic leukemia (CLL; n=34) and immuno- 
cytoma (IC; n=17) were staged according to the Binet c l a s s i f i c a t i o n ,  and the 
other low grade NHL (n=22) according to the Ann Arbor c l a s s i f i c a t i o n .  Pat ients 
who had received chemotherapy w i th in  two weeks before the blood sampling were 
excluded. 
The analysis (Kruskal-Wal l is one-way ANOVA) of a l l  CLL and IC pat ients re- 
vealed that  only TK values increased s i g n i f i c a n t l y  with Binet stages (p=O.04; 
n=41), but ne i ther  LDH (p=0.26; n=33) nor B2MG (p=0.26; n=14) did so. The TK 
values of these pat ients in Binet stage A were 8 .5+ 2.1 U/NI (mean + S.E.M.; 
n=22; range 1.9-39.6) ,  in stage B 13.7 + 6.4 U/Nl-(n=5; range 3.8-~8.8) ,  in 
stage C 13.3 + 2.6 U/Nl (n=14; range 3 .~31 .7 )  and of 22 heal thy contro ls  3.8 
+ 0.2 U/NI (range 2 .2-6 .0) .  The comparison of TK, LDH and B2MG values in CLL 
and IC pat ients with i den t i ca l  Binet stages revealed no d i f fe rence (U Mann- 
Whitney-Wilcoxnn rank sum t e s t ) .  No co r re la t i on  was found between the serum 
TK, LDH, B2MG and the KI (n=73). The resu l ts  ind ica te  that  TK might be a bet- 
t e r  parameter to est imate NHL progression than LDH or B2MG. 

I .  Medizinische K l i n i k  u. P o l i k l i n i k ,  Abt. f .  H~matologie u. Onkologie, TU 
MUnchen, Ismaninger Str .  22, D-8000 MUnchen 80, FRG 
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BONE MARROW SPARING LEUKEMIC B-CELL LYMPHOMA WITH A PHENOTYPE BETWEEN HCL AND 
PLL: A NEW LYMPHOMA ENTITY? 

E. Th ie l ,  R. Zankovich, V. Diehl and R. Schlag 

We observed the consistent  fo l low ing features in nine pat ients (7 males, 2 fe-  
males; age range from 54 to 72 years) :  

( I )  Overt leukemia with a WBC between 20.000 and 60.000 at diagnosis.  
(2) Unchanged bone marrow as analysed by several biopsies in every pa t ien t  

and by NMR. 
(3) Gigantosplenomegaly wi thout  any or with only moderate lymph node enlarge- 

ments. 
(4) A c e l l u l a r  phenotype of large lymphoid ce l l s  having PLL- l ike nuclei with 

one or two prominent nuc leo l i ,  a broad cytoplasm often with short  ha i ry -  
l i ke  prot rus ions,  a strong t a r t r a t e - s e n s i t i v e  acid phosphatase, and the 
fo l low ing  membrane antigens: monoclona] surface IgM; B antigens CD19, 24, 
20 and 22; CD5 (Leu I ) ;  Leu M5. 

Since the composite c e l l u l a r  phenotype combines elements of both ha i ry  ce l l s  
and prolymphocytic leukemia ce l l s ,  i t  may be misdiagnosed as a t a r t r a t e - s e n s i -  
r i v e  HCL-variant or a Leu M5-pos i t i vePLL-va r ian t .  C l i n i ca l  course and respon- 
se to therapy, however, also d i f f e r  from PLL and HCL being long- las t ing  and 
having a good response to a l k y l a t i n g  drugs, but no response to in te r fe ron  the- 
rapy. 

Medizinische K l i n i k  Innenstadt der Un ivers i t~ t  und I n s t i t u t  f~r  H~matologie, 
GSF, Ziemssenstrasse I ,  8000 MQnchen 2, F.R.G. 
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MALIGNANT TRANSFORMATION IN CHRONIC LYMPHOCYTIC LEUKEMIA (CLL) 
OCCURENCE IN EXTRANODAL ORGANS 

M.M6st I ,R .He inz ,A.For te lny ,  R. Waldner and H.Hanak 

Malignant t ransformat ion to high grade NHL is a re la t ive ly  rare event in CLL. 
We invest igated 380 patients and found 3 cases with pr imary extranodal  
localisation of the secondary high grade NHL. 2 cases represent  t rue Richter's 
syndrom, i .e.  the development of histologic conversion in the gastrointest inal  
t ract  (stomach). One pat ient ,  a 59 year old man had centroblast ic lymphoma 
(CB) PS IE. Lymph nodes removed dur ing  surgery  revealed the picture of 
CLL. Surv iva l  was 57 months from the diagnosis of CLL and he died 5 months 
af ter  surgery .  The other case is a 81 year old male with CB invo lv ing  the 
stomach and the abdominal nodes, diagnosed by surgery  12 months af ter  
establ ishing the diagnosis of CLL. It seems remarkable that  despite mild 
t reatment leukocyte counts and di f ferent ia l  counts normalized gradual ly  in the 
months preceeding the diagnosis of CB. The pat ient ist st i l l  under t reatment 
(CHOP) and al ive, The th i rd  case is a 47 year old female treated from the 
time of diagnosis with d i f fe rent  forms of therapy  because of the unfavorable 
course of the disease. 60 months after the ini t ial  diagnosis she developed 
skin in f i l t ra t ion suggesting the histologic conversion. Despite repeated lymph 
node biopsies in our CLL patients showing an unfavorable course we did not 
see histolocjic t ransformation in the removed nodes. So the fact that  the 
development of the secondary high grade NHL in CLL shoes a prevalence to 
extranodal  localization seems to be of interest  and wil l  be discussed with 
regard to the l i terature.  

l l l .Med .  Abte i lung und Ludwig Bol tzmann- lnst i tu t  fi~r Leuk~imieforschung und 
H~matologie, Heinrich Collin Strafe 30, A-1140 Wien 
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B-CELL LYMPHOMA/LEUKEMIA DEVELOPING A NEW CYTOGENETIC MARKER 

J .C inat l ,  A.Ganser~ B.V61kers~ E.S.Gussetis, J.Cinat l  J r ~  B.Kornhuber, 
V.Gerein 
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A ce l l  l ine  has been established in v i t r o  from the bone marrow of a male pa- 
t i en t  with malignant lymphoma having the same morphological features as i t s  in 
vivo counterpart.  The ce l ls  were cultured in IMDM (Iscove's Modified Dulbecco's 
Medium) with 20% of fe ta l  ca l f  serum. They grew vigorously in cul ture immedia- 
te ly  a f ter  the i r  explantat ion and have been propagated in th is  medium for  14 
months. Af ter  th is  period of growth the cel l  l ine was able to grow continuous- 
ly in serum-free IMDM supplemented with bovine albumin, i ron-saturated trans- 
f e r r i n  and soy-bean l i p i ds .  Immunological analyses of the ce l l  l ine confirmed 
i t s  B-cel l  phenotype and i den t i t y  with the in vivo or ig ina l  malignant cel l  po- 
pulat ion i . e .  IgM kappa. The ce l ls  in vivo have been shown to have the karyo- 
type 46, XY, t (8, 14), dup ( lq ) .  The cultured ce l ls  retained the same karyo- 
type but in addit ion acquired del (18q). Our studies confirm that  the cultured 
ce l ls  are not substan! ia l ly  d i f f e r ren t  from the or ig ina l  malignant ce l l  popu- 
l a t i on ,  but that delet ion at chromosome 18 might provide a growth advantage. 
Thus, the ce l l  l ine provides an appropriate model for  fur ther  studies cf B-cel l  
malignancy. 

Abteilung der H~matologie und Onkologie, K inderk l in ik ;  * Abteilung fur  H~mato- 
log ie ,  Zentrum der Inneren Medizin; Universit~tskli,n~kum der J.W.Goethe-Uni- 
ve rs i t~ t ,  Theodor-Stern-Kai 7, D-6000 Frankfurt 70; Abteilung fur  Medizinische 
Vi ro log ie des Zentrums fur  Hygiene, Universi t~tskl in ikum der J.W.Goethe-Uni- 
ve rs i t~ t ,  Paul-Ehrlich-StraBe 40, D-6000 Frankfurt 70 
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SPONTANEOUS REMISSION IN HIGH GRADE NON-HODGKIN LYMPHOMA STAGE IV 

F. Windier, H.J. Weh, K. Hamper, D.K. Hossfeld 

Spontaneous remission in high grade non-Hodgkin lymphoma has been reported only rarely. We 
describe the case of a 60-year-old patient who underwent emergency laparotomy for an acute 
abdomen. Excision of a perforated stomach ulcer was performed and biopsies of metastatic liver 
lesions were taken. Histologically immunoblastic lymphoma of the stomach with involvement of 
the liver was diagnosed. Postoperative staging revealed no other site of manifestation. 
Sonography and computed tomography confirmed liver lesions. I mmunoblastic lymphoma stage IV 
A was diagnosed and chemotherapy (CHOP) planned. 

Endoscopically a persistant stomach ulcer was found. Therefore gastrectomy was performed to 
prevent perforation during chemotherapy, 4 weeks after the emergency laparatomy. At this 
time, no more liver lesions could be detested peroperetively. Histologically, no signs of lym- 
phoma were found. $onography and computed tomography of the liver also became normal post- 
operatively. Chemotherapy was withheld, and the patient remains in remission four years after 
diagnosis. 

Possible mechanisms of spontaneous remission in non-Hodgkin lymphoma as viral or bacterial 
disease, host defense factors or trauma like an operation are still unclear, but may provide 
important clues for understanding causes and developing concepts in cancer therapy. 

Abte i l ung  fo r  H~mato log ie  und Onkologie und I n s t i t u t  f~ r  Patho log ie  
Un ive rs i t~ t s -K rankenhaus  Eppendorf,  M a r t i n i s t r . 5 2 ,  2000  Hamburg 
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CYTOLOGIC DIAGNOSIS OF MALIGNANT LYMPHOMA IN 80 PATIENTS USING IMMUNOCYTO- 
CHEMICAL STUDIES 
J. Oer te l ,  B. Oerte l ,D.  Huhn 
Fine needle asp i ra t i on  of lymphnodes has gained acceptance as a va luable d iag-  
nost ic  technique. The purpose of t h i s  study was to i nves t i ga te  i f  accuracy can 
be improved in the cy to log i c  diagnosis of mal ignant lymphoma by combination of 
cy to log ic  smears and immunologic marker s tudies.  An i n d i r e c t  immunoperoxydase 
technique and the immunoalkaline phosphatase (APAAP) technique were used. 
Of 42 low grade non-Hodgkin's lymphomas ( K i e l - c l a s s i f i c a t i o n )  39 expressed CD- 
24. Surface immunoglobulin with a predominant l i g h t  chain type was i d e n t i f i e d  
in 38 of the 39 cases. 3 pa t ien ts  showed antigens of T ce l l s  (CD3 + CD4+). The 
percentage of T9 ( t r ans fe r r i n  receptor)  p o s i t i v e  ce l l s  exceeded 15 % in 3 cases 
with short su r v i va l .  
17 cases of high-grade lymphomas (cen t rob las t i c  I0, immunoblastic 6, B u r k i t t  
I )  were studied.  A l l  lymphomas reacted with CD24 and showed l i g h t  chain class 
r e s t r i c t i o n .  The percentage of T9 p o s i t i v e  c e l l s  exceeded 45 % in a l l  cases. 
Two lymphoblast ic  lymphemas (one of the T ce l l  type,  one of the pre B ce l l  
type) expressed terminal  desoxynucleot idy l  t ransferase.  3 pa t ien ts  with p leo- 
morphic T ce l l  lymphoma showed a predominant populat ion of CD4 + (> 80 %) and 
T9 + (>45  %) c e l l s .  
16 cases of Hodgkin's disease were included in t h i s  ser ies .  We were able to 
make a diagnosis by cyto logy alone in I I  cases. The presence of BerH2 + ce l l s  
with the morphology of Sternberg-Reed ce l l s  confirmed the diagnosis in 2 ad- 
d i t i o n a l  cases. 
Our f ind ings  lead to a simple schema fo r  the immunologic diagnosis of malignant 
lymphoma in cy to log i ca l  preparat ions.  

Med. K l i n i k ,  Freie Un ive rs i t~ t  Be r l i n ,  Spandauer Damm 130, I000 Ber l in  19 
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DEOXYCOFORMYCIN FOR TREATMENT OF LYMPHOID MALIGNANCIES 
BIOCHEMICAL PREREQUISITES AND SEQUELAE. 
A.D.Ho, W.Knauf, K.Ganeshaguru, P.Stryckmans, W.Hunstein, A.V.Hoffbrand 

Deoxycoiormycin (DCF) is an adenosine deaminase (ADA) inhibitor and has been shown 
to be effect ive in lymphoid malignancies. Our previous studies have indicated that 
sensitivity of the lymphoid cells depends on their enzymatic profils. In a prospective 
phase II t r ial  conducted by our group, the eff icacy of this drug in chronic T cell 
malignancies, in hairy cell leukemia and in B-CLL is being investigated. 32 patients are 
now evaluable for response. Simultaneously, we have studied the enzymatic make-up 
(ADA, 5NT, AdR-kinase) of the leukemic cells, the in vi tro and in vivo effects of the 
drug on DNA strand breaks, on ADA act iv i ty,  dATP and NAD levels of the leukemic cells 
from the patients. The constellation of low ADA, high 5NT and high AdR-kinase 
activit ies seemed to correlate with clinical response. Incubation of the leukemic cells 
with DCF invariably caused a prompt suppression (already at #h) of ADA act ivi ty,  sub- 
sequent dATP accumulation and NAD depletion after 2~h. DNA strand breaks of ;, 5095 
was found in the responders and not in the non-responders. Studies of the ADA~ dATP and 
NAD levels in the leukemic cells taken from the patients at 0h~ 24h, t~gh, and 5 days 
after the f irst administration of DCF also showed that ADA was suppressed, and dATP 
accumulated up to 5 days after application of DCF but the extent of these changes did 
not correlate with response. On the other hand~ DNA strand breaks in the leukemic cells 
in vivo correlated with clinical response. Thus NAD depletion and DNA strand breaks are 
involved in response to DCF therapy. The knowledge of these cytotoxic mechanisms is 
important for the development of further specific enzyme inhibitors for treatment of 
lymphoid neoplasms. 

Med. Univ. Poliklinik, Hospitalstr. 3, D-6900 Heidelberg; Dept. of Haematology, Royal 
Free Hospital, London; Institute 3ules Bordet, Br0ssels 
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HISTOLOGIC CLASSIFICATION AND STAGING OF CLL 

R. Bartl *, B. Frisch ** and G. Kettner * 
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Bone marrow biopsies (BMB) of 610 untreated and 250 treated patients with CLL 
were assessed for diagnostic evaluation. 14 histologic variables were corre- 
lated with the clinical findings to determine factors of value in predicting 
prognosis. According to the predominant lymphoid cell 3 histologic types were 
distinguished: i) small round, 2) notched and 3) mixed, with median survivals 
of 53, 26 and 28 months respectively. Three growth patterns were observed in 
the BMB: nodular, interstitial and packed marrow, and these patterns had out- 
standing prognostic and clinical significance at all clinical stages (Rai) 
(median survivals of 90, 46 and 28 months respectively). The consistancy of 
these patterns was established by serial sections in 5 cases of each pattern, 
while a change from nodular to diffuse signified progression of disease. In 
addition, the quantity of lymphoid cell burden in the BMB served as a useful 
criterion for histologic staging of CLL, supplementing any clinical staging 
system in use. Biopsies taken after therapy showedreduction in tumour cell 
burden, but frequently also in haematopoietic tissue. Furthermore histologic 
features of indolent (smouldering) CLL with survivals of more than I0 years 
are described. 

* Abt.f. Knochenmarksdiagnoetik, Med. Klinik Innenstadt d. Universit~t MOnchen 
und AG H~matomorphologie, Institut f.H~hnatologie der Ges.f,Strahlen- und 
UmweltforschungmbH, MOnchen, Ziemssenstr.la, D-8000 M~nchen 2 / FRG 

** Institute of Haematology, Tel-Aviv Municipal Governmental Medical Centre, 
Sackler School of Medicine, Tel-Aviv University / Israel 
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STUDIES ON SIGNAL TRANSDUCTIO~ I~ B-CHRONIC LYMPHOCYTIC LEUKEMIA <CLL) 

H.G. Drexler. M.K. Brenner and A.V. Hoffbrand 

The phorbol ester 12-0-tetradecanoylphorbol 13-acetate (TPA) and the calcium 
ionophore A23187 bypass the initial steps in the signal transduction pathway 
by activatin~ directly protein kinase C, TPA and A23187 act synergistically 
in inducing differentiation of B-CLL suggesting that the second messenger 
pathway downstream from protein kinase C is intact in B-CLL. 
We studied the response of B-CLL cells to external signals: B-cell 
differentiation factor (BCDF) and IL-2. B-CLL cells from 17 patients were 
incubated in the presence of TPA, A23187, IL-2, or BCDF for 6 days. 
Parameters of induced changes were morphology, 3H-uridine incorporation (RNA 
synthesis), expression of Tac antigen (IL-2 receptor) and production of 
monotypic immuno$Iobulin. TPA or TPA + A23187 were effective in all cases. 
Althou~h Tac antisen was induced, IL-2 alone or in combination with TPA 
A28187 did not induce differentiation. Similarily, BCDF (effective on 
normal peripheral blood B-cells) did not cause any apparent chan$es in B-CLL 
cells nor had the combination of BCDF and TPA ± A23187 any further influence 
on immunoglobulin synthesis. These data indicate that whereas the second 
messenger pathway can be stimulated effectively by direct action of TPA + 
A23187, B-CLL cells appear not to be able to respond to external signals. 
It is important to differentiate between non-responding B-CLL cells and 
responsive residual normal B-cells su55estin ~ falsely a differentiation 
inducin$ effect of BCDF or IL-2 on B-CLL cells. 

The Royal Free Hospital, Department of Haematology, London NW3 2QG, U.K. 
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HUMAN RECOMBINANT INTERFERON-ALPHA IN THE TREAT~4ENT OF PATIENTS 
WITH HAIRY CELL LEUKEMIA 
A.B.Skotnicki, T.Wolska-Smolen, J.Blicharski, A.Zdu~czyk, 
U.Sasiadek, A.Pituch-Noworolska 
Haematology Dep., Kopernika 17, 31-501 Krakow, Poland 

During the last 2 yrs we have treated 14 hairy cell leukemia 
/HCL/ patients with human recombinant interferon-alpha-2c 
/Boehringer Ingelheim/. The above group consisted of 8 non-sple- 
nectomized and 6 previously splenectomized progressive HCL ca- 
ses. The patients received daily doses of 5 x lO 6 units of IFN 
for 3 mths and 2 x per week for the next 3 mths thereafter by 
i.m.route. The therapy resulted in the complete /9 cases = 64%/ 
or partial /2 cases = 14%/ clinical and haematologic remission 
/response rate = 78%/ with disappearance or marked reduction 
in circulating and bone marrow hairy cells, decreased spleen 
size and recovery of normal haemopoiesis. The above results las- 
ted for about 1 yr when in the majority of cases the gradual 
reappearance of hairy cells with deterioration of haematologic 
values developed. Administration of low doses of IFN again 
caused marked improvement and maintains the remission state 
until now. Apart from a transient flu-like syndrome during 
the first 2 weeks of the therapy no other side effects were 
observed. 
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DEFICIENCY IN INTERFERON RESPONSE OF PERIPHERAL BLOOD LEUKOCYTES FROM PATIENTS 

WITH NON-HODGKIN-LYMPHOMA: 
A.D.Ho, T.Moritz, L.Schindler, H.Kirchner, W.Hunstein 

In search for a rationale for the use of interferons in treatment of non- 

Hodgkin-lymphoma (NHL), we have investigated the interferon systems of 13 

patients with low grade NHL, i5 patients with high grade NHL, and 20 patients 

with chronic lymphocytic leukemia or leukemic immunocytoma (CLL/IC) at the 
time of diagnosis. Productions of interferon induced by phytohemagglutinin 
(PHA), concanavalin A (Con A), pokeweed mitogen (PWM), corynebaeterium parvum 
(C. par.), Herpes simplex virus (HSV), Newcastle disease virus (NDV) and 

interleukin 2 (IL2) were studied in the peripheral leukocytes from the 
patients and from 21 control persons by means of a whole blood technique. All 
3 groups of patients with NHL had significantly reduced production upon 

stimulation by NDV (p ranged between 0.0038 and < 0.0001) compared to controls. 
Similarly, C. par also induced lower titers of interferon in the leukocytes 
of patients with non-leukemic NHL (p=0.00i5 for low-grade NHL and p=0.0038 for 

high grade NHL). When stimulated by PHA, the interferon response of all groups 

of patients was within normal range. With the exception in low-grade NHL, 
Con A also induced normal titers of interferon in the patients. The levels of 
interferon induced by PWM, HSV and IL2 were very low and no differences 
between controls and patients could be found. As NDV and C.par induce mainly 
interferon alpha and the mitogens PHA and Con A interferon gamma, our results 

suggest that there is a deficiency in interferon alpha response but normal 
response in interferon gamma in the patients with NHL. The implications of 
this study are: (I) Interferon therapy in patients with NHL represents 
substitution therapy, (2) Interferon alpha is more promising than interferon 

gamma in patients with NHL. 
Med.Univ.Poliklinik, Hospitalstr. 3,D-6900 Heidelberg 
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PROGNOSTIC FACTORS IN ADVANCED HODGKIN'S DISEASE 

B. Steinke, E. Eisenmann, H.D. Waller 
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The prognostic value of several clinical parameters was tested 
by means of regression models in a group of 78 patients with 
Hodgkin's disease stages IIIB and IV treated with a COPP chemo- 
therapy. Some patients had recieved additional radiotherapy. 
Biochemical parameters could not be included in the analyses, 
since they were abnormal only in a small minority of patients. 

The propability to reach a complete remission (CR) was negatively 
correlated to the presence of infiltrations of the liver. Other 
parameters such as age, sex, stage, presence of B-symptoms, bulky 
disease, infiltrations of bone marrow or lungs were of no influ- 
ence to the remission rate. In patients with CR, relapse-free sur- 
vival was negatively correlated to the presence of bone marrow 
infiltrations at the time of diagnosis. Overal survival was 
mainly correlated to the age of the patient. However, this corre- 
lation based on the bad course of older patients not reaching a 
CR. In older patients in CR overal survival did not differ sig- 
nificantly from that of younger patients. Besides of age, pre- 
sence of liver infiltrations was the only factor with a correla- 
tion to overal survival. 

Medizinische Universit[tsklinik T~bingen, Otfried-M[ller-Str., 
D-7400 T~bingen 
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FAST ALTERNATING COP/ABV/IMEP CHEMOTHERAPY IN PATIENTS 
ADVANCED HODGKIN~S LYMPHOM-A . 
M.Pfreundschuh~ C.Tirier,  R. Fuchs, F. Wendt, H. Kirchner, 
P. Worst, H. Gerhartz, and V. Diehl 

WITH 

In a pi lot  study of the German Hodgkin S tudy  Group pts.  in 
stages IIA-IIIA with risk factors and IIIB/IV receive a fast al-  
ternating chemotherapy consisting ~of COP (Cyclophosphamld~ 
800mg/m dl, Vincris t in  1.4 ~g/m z dl, Prednisone 409 mg/m 
di-15), ABV (Doxor~bicin 40 mg/m~ dl5, Bleomycin i0 mg~m" d15, 
Vinblastin 6 mg/~ d15), and IMEP (Ifosfamide ½000 mg/m d29-33, 
Etoposi~ 100 mg/~ d29-31, Methotrexate 30 mg/m d 3 1 ,  Prednisone 
40 mg/m d29-35). 

To date, 27 pts .  (12 untreated, 15 previously treated) are 
evaluable. 19/27 (70%) pts.  are in CR af ter  2-4 cycles of chemot- 
herapy, CR af ter  additional radiotherapy is 22/27  (81%). 
COP/ABV/IEMP is well tolerated, the main toxici tJes  being leuko- 
penia, s l ight  nausea/vomiting and alopecia. Even ~hough t~erapy 
was continued as soon as leukocytes were > 2 5 x 10' / mm , no 
serious infections w e r e  observed. COP/ABV/IMEP is an effect ive 
and well tolerated chemotherapy protocol which should be tested 
against standard protocols in a prospective randomized t r i a l .  
The recruitment continues and updated resu l t s  will be presented. 
Supported by BMFT 01ZP550A 

Prof. V. Diehl, Hodgkin-Studiensekretariat, Med. Univ.Klinik, 
Josef-Stelzmann-Str. 9, D-5900 Koeln 41 
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CHEMOTHERAPY (CTX) OF HODGKIN'S DISEASE (HD) WITH A NEW REGIME: ADRIAMYCIN/ 
CYTOXAN/ETOPOSIDE/DEXAMETHASONE/VINCRISTIN (ACEDO) 
H.H. Kirchner, H.-J. Schmoll, H.J. Wilke, J. PreiB, H. Poliwoda 

Advanced stages of HD especial ly  with high tumor burden have only a moderate 
prognosis with conventional CTx (MOPP;COPP-ABVD) requir ing more ef fect ive f i r s t  
l ine induction regimes. Therefore the ACEDO-regime was developed combining the 
most act ive agents in HD. Treatment schedule: Adriamycin 40mg/m 2 i . v .  d 1, 
Cyclophosphamide 650mg/m 2 i . v .  d 1, Etoposide lOOmg/m 2 i . v .  d 3,4,5, Dexame- 
thasone 15mg/m 2 p.o. d I -4 ,  8-11, Vincr is t ine 1,4mg/m 2 i . v .  d 1,8; q d 22, 
4-6 cycles (depending on tumor bulk + response). 23 pts entered the protocol.  
Pts-character is t ics :  13 male, I0 female, mean age 36 yrs (21-64); mean Karnofs- 
ky PS 90%; c l i n i ca l  stages lIB 3, I I IA/B 9, IVA/B I I ;  bulky disease (EORTC-cri- 
te r ia )  9/23; 13 pts untreated, I0 pretreated (CTx 6, RTx i ,  CTx+RTx 3; ref rac-  
tory disease 2, relapsing 8). Results: I ear ly tox ic  death occurred during 
the f i r s t  cycle leaving 22 pts evaluable for  response: CR 13/22(59%), PR 9/22 
(41%), to ta l  response (CR +PR) 100%. Pts with no p r io r  treatment (13):CR 8(62%) 
PR 5(38%); pretreated pts (9): CR 5(56%), PR 4(44%). Median remission duration 
for  CR is 11+ mos (4-14+) and for  PR i0+ mos (2-13+); the median survival for  
a l l  pts. is 13+ mos (2-21+). Tox ic i ty  (23 p t s . , l l 2  eval. cycles) was predomi- 
nantly related to the bone marrow with leucopenia WHO °2(20%), °3(61%), °4(19%) 
and thrombocytopenia °4(10%), fever and infect ion °1(25%), °3(5%), °4(10%) 
inc l .  2 lethal  septicemias. Nausea + vomiting were to lerab le  with 33% °3. One 
pt with high anthracycline pretreatment suffered from cardiomyopathy. Neuro- 
phathy °I  and °2(33%). Conclusions: The ACEDO-regime shows therapeutic results 
comparable to other aggressive regimes in advanced stages HD in untreated as 
well as pretreated pts and has excel lent  subject ive t o l e r a b i l i t y  but high bone 
marrow t o x i c i t y .  Further invest igat ions with th is  type of regimes are j u s t i f i e d .  
Abt. H~matologie & Onkologie, Med. Hochschule Hannover, D-3000 Hannover 61 
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IMMUNOHISTOCHEMICAL INVESTIGATION OF HODGKIN'S DISEASE LYMPHOCYTIC 
PREDOMINANCE TYPE IN COMPARISON UITH THE CLINICAL STAGE OF DISEASE 

C. Fellbaum, M.-L. Hansmann, T. Zwingers and K. Lennert 
Nodular paragranuloma (NP; n=104), diffuse paragranulema (DP; n=16) and 
mixed type of Hodgkin's disease with lymphocytic predominance (MTLP; 
n=22) were studied wi th a panel of monoclonal antibodies (mAb). Cells 
pos i t ive  with mAb detect ing S-ce l l  antigen (Ki-B3) and NK-cells/ T ce l l  
subset (leu-7) were quant i f ied by morphometry and compared with the c l i n i c a l  
stage. The s i gn i f i can t l y  largest  B-cel l  areas were found in NP (stage I ) .  
Regardless of c l i n i c a l  stage the B ce l l  areas were prominent but smaller 
in DP; they were smallest in MTLP. In NP stage I s i gn i f i can t l y  higer 
numbers of Leu-7 + ce l ls  could be detected than in any other stage and 
subtype. Hodgkin, Sternberg-Reed, and L&H ce l ls  were pos i t ive  wi th a 
mAb detect ing X-hapten (3C4) in only a few cases of NP (14/96) and DP (2/15); 
in nearly a l l  cases of MTLP, by contrast, these ce l ls  reacted pos i t i ve ly  (16/ 
18). A s im i la r  react ion pattern was found for  the mAb Leu-M1. 
In summary: The S-ce l l  content in Hedgkin's disease lymphoeytie predominance 
type shows a s ign i f i can t  cor re la t ion wi th the subtype, but not with the 
c l i n i c a l  stage. A high content of Leu7 + ce l ls  appears to be charac ter is t i c  
fo r  NP stage I .  

Pathologisches I n s t i t u t  der Univers i t~t  K ie l ,  Michael isstr .  11, D-2300 Kie l .  
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DIFFERENT IMJ~UNE FUNCTION IN HODGKIN'S DISEASE (HD) 

R. Eckstein,M°U. Helm,P. Haberi,E. Rohrer,Vo Weisbach,To Zeiler, 
W. Mempel,Do Huhn 

We studied lymphocyte reactivity by 14 different mito- and anti- 
gens,suppressor cell activity and using monoclonal antibodies T- 
cell subpopulations in 27 patients with HD and 88 healthy con- 
trols.According to histological criterias HD-patients could be 
divided into 2 groups,1(n=17)with nodular sclerosis and 2(n=I0) 
with mixed cellularity. Cluster and discrimination analyses (F- 
test;T-test)were done according to the programs of the UCLAoCon- 
trols could be clustered into 3 groups with significantly diffe- 
rent mito- and antigen responses(F>4-2Oip<O.O1),group I(n=18) 
showing medium,2(n=49)low and 3(n=21)high reaetivities in all 14 
systems tested,but normal suppressor activity and T-cell subpopu- 
lations. Suppressor activity was normal,T-cell subpcpulations and 
T4/8-ratio were significantly reduced in both HD-groups(p<O.01). 
HD-group I showed a lymphocyte reactivity as control group 1,HD- 
group 2 as control group 2 a significantly lower reactivity. Those 
control clusters then well could be reservoirs for different 
forms of HD.On the other hand lower lymphocyte reactivity in 
mixed cellularity may be due to the disease itself and indicative 
for a heavier lymphocyte impairment compared to nodular sclero- 
sisoLymphocyte reactivity well could be an important parameter 
for prognosis and course control in HD,therefore. 

Abteilung Innere Mediziu and Poliklinik m. S. H~matologie und On- 
kologie,Klinikum Charlottenburg,FU Berlin,D-1000 Berlin,FRG 
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CYTOSTATIC TREATMENT OF HETEROTRANSPLANTED HUMAN HODGKIN CELL LINES IN NUDE 
MICE. 
H.H. Kirchner, H.-O. Gronau, V. Diehl I ,  H. Poliwoda 

Treatment results of re f ractory  or recurrent Hodgkin's disease are rather d is-  
appointing. A prec l in ica l  model was established for  the test ing of various sub- 
stances and schemes for  usefulness in relapse therapy of Hogkin's disease. The 
invest igat ions were performed in two long term in v i t r o  Hodgkin cultures 
(L428, L540). The L540 induces both intramuscular ( i .m. )  and intracerebral  
( i . c . )  tumors in the nude mouse, the L 428 produces i , c .  tumors only. Response 
to therapy was judged by the reduction in tumor volume (i.m.-system) or pro- 
longation of survival time compared to a control group ( i .c . -sys tem).  9 d i f -  
ferent cy tosta t ic  drugs were tested as monotherapy in a var ie ty  of  doses. 
Results: With the cel l  l ine L 540 s imi la r  results were obtained with regard 
to sens i t i v i t y  and resistance in both the i.m. and i .c.-systems. DTIC and 
procarbazine proved to be the most e f fec t ive  drugs, both produced complete 
remission of a l l  i .m. tumors, no relapses occurred wi th in the observation 
period of  a hundred days. In the i . c .  system both drugs induced s ign i f i can t  
prolongation of surv iva l ,  but the animals then died due to tumor relapse. 
CCNU, Bleomycin and MTX were found to be f a i r l y  e f fec t ive  in tumor reduction. 
No ef fect  was seen a f te r  treatment with Vinblast ine, Ifosfamide or Cisplat in .  
The L428 l ine proved to be very res is tant  to treatment attempts. Only Cispla- 
t i n  produced a response with intracerebral  tumors (median survival 22 days 
vs. 12 days in the control group). Conclusions: The effect iveness of DTIC and 
Procarbazine in the L 540 l ine is in contrast to the tumor progress of the 
pat ient under COPP/ABVD therapy. The problem of giv ing high e f fec t ive  
substances in too small a dosage in mult i -drug regimes w i l l  be discussed. 
~bt. H~matologie und Onkologie, Med. Hochschule Hannover, D-3000 Hannover 61 

Med. K l in ik  I ,  Univers i t~t  zu K~In, D-5000 K~In 41 
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ANTIBODIES TO A NORMAL CELLULAR PROTEIN (P-6S) IN PATIENTS 
WITH HODGKIN'S DISEASE (HD) 

F.W. Hirsch, J. Scho11, G.W. L6hr and G. D61ken 

Samples from the L-428 Hodgkin ce]l line and from several other 
lymphoma cell lines were lysed and the soluble proteins ware 
subjected to one- or two-dimensional gel electrophoresis. The 
separated proteins were transferred to nitrocellulose by the 
'Western Blot' technique; antibody reactivity was detected 
by an immunoperoxidase reaction. 

2~ of 152 (17~) sera from patients with HD reacted with protein 
P-65 whereas only one serum was reactive in the control group 
consisting o f  35 healthy persons and 20 patients with other 
malignant diseases. Thus, the difference between the two groups 
was highly significant (p<0.01). These antibodies were most 
common in stage III of RD disease. Splenectomy had no effect 
on the incidence of these antibodies, and there seemed to be 
no correlation with B-symptoms or with the histological sub- 
type. 

Mediziniscbe Klinik der Universit~t Freiburg 
Hugstetter Stra6e 55 
0-7800 Freiburg 
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AGGLUTINATION AND CO-AGGLUTINATION PHENOMENA OF HODGKIN CELLS 

U. Scholl, G. Uhlenbruck and V. Diehl 

New agglutination and co-agglutination phenomena are described in 
Hodgkin culture cell lines. 1) "Specific" agglutination by a lec- 
tin of the Sambucus nigra plant without neuraminidase treatment 
(NT~, on the contrary T- and B-lymphocytes are only agglutinated 
after NT. 2) Reversed (antigen) agglutination (RA) of Hodgkin 
cells by arabinogalactan and certain galactans due to galactose 
specific lectins of the "liver family type". 3) They are also re- 
sponsible for the co-agglutination of Hodgkin cells after NT with 
Chang liver cells. 4) The rosette formation with NT Streptococci 
B is also due to the Hodgkin cell lectins: it is inhibited by tu- 
nicamycin and pronase treatment of these cells. 5) The RA with 
mannans and fucans (sponges) demonstrates the presence of mannose 
and fucose specific lectins on Hodgkin cells. 6) Co-agglutination 
with yeast and candida confirm the occurrence of mannose-specific 
lectins. 7) Co-agglutination of NT lymphocytes by L 540 as a pri- 
mer of mitogeneity of HD/SR cells and sialylation of galactose re- 
sidues on the partner cell. In summary, the Hodgkin cells show a 
similar lectin pattern as most macrophages do and may show similar 
adherence phenomena with bacteria, viruses and other organ cells. 
Blocking of these lectins, by galactose infusions, for instance, 
may influence the pathogenesis of this disease. 

Abt. Inununbiologie, I. Medizinische Universit~tsklinik K61n (Di- 
rektor: Prof. Dr. V. Diehl), Kerpener Straae 15, D-5OOO K61n 41 
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HODGKIN'S DISEASE WITH PRIMARY BONE MARROW (BM) INVOLVEMENT: AN 
ANALYSIS OF155 CASES. 
H . H . G e r h a r t z  , E .Hi l le~  I ,  K.Smith 2, H.Riihl  3, H.FQlle  4, M.LSff le r  2, M. 
~ z ~ ,  ~]__Di-{~-h-T= for t he  German Hodgkin  S tudy  Group.  
P r i m a r y  bone mar row (BM) i n v o l v e m e n t  by Hodgk in"  s d i s e a s e  (HD) is  
r e l a t i v e l y  r a r e  bu t  d e s e r v e s  s p e c i a l  c o n s i d e r a t i o n s  for  t h e r a p e u t i c  
s t r a t e g i e s .  Dur ing  a 5 y e a r  p e r i o d  55 c a s e s  of HD wi th  p r i m a r y  BM 
i n v o l v e m e n t  were  r e p o r t e d  to the  German Hodgkin  s t u d y  g r o u p  {6.7% of a l l  
documented  c a s e s )  43 of whom q u a l i f i e d  for the  s t u d y  p ro toco l  (HD-3, 
s t a g e s  I I IB a n d  IV).  Most of t h e s e  p a t i e n t s  h a d  B symptoms (80%) a n d  an  
e x t e n s i o n  of the  d i s e a s e  ove r  3 or more l y m p h a t i c  r e g i o n s  (78%). 
A d d i t i o n a l  e x t r a . l y m p h a t i c  s i t e s  or the  s p l e e n  were  i n v o l v e d  in 27 a n d  
29%, r e s p e c t i v e l y .  The d i s t r i b u t i o n  of h i s t o l o g i c a l  s u b t y p e s  was  somewhat  
d i f f e r e n t  to the  whole  p o p u l a t i o n  wi th  a p r e d o m i n a n c e  of mixed  c e l l u l a r i t y  
(L2%) and nodular sclerosis (21%). A large mediastinal mass was 
significantly less frequent (5%) than in the whole population. Patients 
qualifying for HD-3 had a similar mean age as all patients in that 
protocol (36 vs. 34 years) and a similar response rate (70 vs. 75%)- So 
far, 3 relapses have occured. Therefore, patients with primary BM 
involvement, despite representing a bad prognostic group, have a very 
good chance of obtaining complete remission when treated by combination 
chemctherapy. 

}{ed. Klinik III, Klinikum Groghade[n, Marchioninistr. 15, 8000 Munich 70 
, I. Med. Deptm., K~In University , Deptm. Hematol., ~linikum Steglitz, 

Free University Berlin ~, Med.Deptm., Moabit Hosp. Berlin . 
Supported by BMFT No. 01ZPSOOA. 
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CYTOSPINS OF PERIPHERAL BLOOD LYMPHOCYTES (PBL) IN THE FOLLOW-UP OF MALIGNANT 
NON-HODGKIN-LYMPHOMAS (NHL) 

M. Stahl* ,  U. Gunzer** 

During the course of disease leukemic condit ions in NHLs of e i ther  low or high 
grade malignancy are characterized by PBLs expressing the same monoclonal sur- 
face marker pattern as do the malignant ce l ls  in the appropriate lymphnode 
biopsies. Could immunocytology on PBLs be helpful in confirming the diagnosis 
or monitoring the therapy? 
13 pat ients were observed suf fer ing from malignant NHLs (12 white males, I 
white female, mean age 66, from 16-78 y . ) .  Histology according to the Kiel 
c l ass i f i ca t i on  of NHLs: 8/13 cases low grade malignancy (4/8 immunocytoma, 
2/8 mycosis fungoides, I /8  centrocytoma, I /8  T-zone-lymphoma); 5/13 high grade 
malignancy (2/5 centrocytoma, I /5 T-lymphoblastic, I /5 immunoblastic, I /5 un- 
c lass i f i ed  B-type); c l i n i ca l  stage according to the Ann Arbor c l ass i f i ca t i on :  
1/13 stage I ,  5/13 stage I I ,  7/13 stage IV. Cytospins from density gradient 
pur i f ied  PBLs were stained with BI, l a l ,  IgG, IgM, IgD, kappa & lambda l i g h t  
chain, cALLA, OKT3, OKT4, OKT8, OKT9 and OKTIO monoclonal ant ibodies. 
Results: PBLs of stage I and I I  did not exh ib i t  monoclonality unless the to ta l  
~ p h o c y t e  count was more than 3,800-4,000/pi blood while a l l  stage IV cases 
did. Adequate chemotherapy reduced the neoplastic ce l l  clone and gave r ise to 
the non-neoplastic clone of e i ther  T or B cel l  o r i g i n .  In poor and non-res- 
ponders cel l  reduct ion, as could be judged by the cytospin method, was only 
moderate. 

* Med. Hochschule, H~matologie, Konstanty-Gutschow-Str., D-300O Hannover; 
** Med. Univ. K l in i k ,  H~matologie, Josef-Schneider-Str. 2, D-8700 WUrzburg 
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EFFECTS OF rTNF-~ OR rIPN-~ ALONE AND IN COMBINATION ON HUMAN 
GASTROINTESTINAL CARCINOMAS (GICA) IN VITRO AND IN NUDE MICE. 

R.Klapdor,J.S.Kdhl,M.Bahlo,N.Franke,H.Arps,M.Dietel 

Basing on encouraging pilot trials (Mlapdor et al.Dig. Dis. Sci. 
31:1137,1986,abstract) we now tested a panel of gica in vitro 
and/or in vivo for their sensitivity to rTNF-~ and rIFN-~.Tu- 
more:7 cell lines (4 paca,2 CRC,IBC) and xenografts of 7 dif- 
ferent gica (6 paca,1 stomach ca),identical to the human ca with 
regard to histology,grading,IH and tumor marker secretion.As~y~ 
monolayer proliferation assay (in vitro),nu/nu Balb-C mice (in 
vivo)~Substanees:rTNF-~ (BASF) and rlFN ~ (Bioferon) in doses up 
to 10 U/ml (in vitro) and 164000 U (rTNF-~) or 400000 U/d i.p. 
(rlFN- ).Parameters of efficacy in nude mice:tumor volume,se- 
rum CA 19-9 as well as tumor uptake and tumor/blood relation on 
day 4 after i.v. injection of 1-131-1abeled anti-CA 19-9.Durati- 
on of in vivo therapy 3 weeks. Results: 4/7 cell lines responded 
to rIFN-~ and 4/6 to rTNF-~ rTNF- ~ resulted in vive in 6/6 in a 
significant dose dependent growth inhibition and rIFN-~ in 5/7 
during treatment period,wlthout correlation to grading or expr~- 
sion /secretion of CA19-9.Combination of both drugs resulted in 
a significant enhencement of the efficacy of the single agents, 
in I/4 xenografted tumors in partial remission. Serum CA19-9 and 
tumor/blood ratio reflected a therapy efficacy more sensitive 
than tumor volume. Systematically different results for both assay 
systems in the case of direct comparison indicate the importance 
of testing in both models in parallel. 

Medical Department of the University, Martinistr.52, D-2 Hamburg 
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INTERLEUKIN 3 MODULATES LEVELS IN HEMOPOIETIC CELL LINES (32Dci-3 
AND NSF-60) 

G. Reisbach and I. Ziegler 

Tetrahydrobiopterin is known to represent the electron donating 
cofactor for hydroxylation of aromatic amino acids. Thus, it is 
essentially involved in ohenylalanine catabolism and in catechol- 
amine and serotonine biosynthesis. Proliferation of the murine 
cell lines 32D c13 and NSF-60 is dependent on IL-3. Other than in 
IL-2-dependent T cell proliferation, IL-3 is additionally needed 
for maintaining the metabolism of the target cells. In the follo- 
wing we have begun to study the modulating effect of IL-3 on pte- 
tin synthesis. Total biopterin levels (tetrahydrobiopterin + di- 
hydrobiopterin) were determined by reverse phase HPLC. Upon addi- 
tion of IL-3 to the cells, depleted from the lymphokine for I-3 
hrs, levels of basophil-like 32D cl3 cells increased from 1.5 to 
3.3 pmol/106 cells within 10 min and returned gradually to initial 
levels during the next 2 hours. On the contrary, in myelocytic 
NSF-60, addition of IL-3 caused a decrease from initially 3.0 to 
1.6 pmol/106 cells within the same time. No significant restoring 
occurred within 2 hours. From these data intracellular biopterin 
concentrations are calculated to range between I-4 x I0-6M. In 
contrary to T cells, phorbol ester could not replace interleukin 
3 in modulating pterin synthesis. 

Gesellschaft fur Strahlen- und Umweltforschung, Institut fur Ex- 
perimentelle Himatologie, Landwehrstr. 61, D-8000 M~nchen 2 
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P H A S E -  I -STUDY OF INTRATUMORAL ( i . t .  ) AND INTRAVENOUS 
APPL I CAT I ON OF RECOMB I NANT TUMOR NECROS I S FACTOR ( r H u T N F  ) . 
M. S e h a a d t ,  M. P f r e u n d s c h u h ,  T .  S t e i n m e t z ,  V.  S c h e n k ,  
R .  T t i s c h e n ,  a n d  V. D i e h l  

( i . v . )  
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To da te ,  16 p a t i e n t s  wi th  mal ignant  d i s e a s e s  r e s i s t a n t  to s t a n -  
dard t rea tment  r ece ived  a cont inuous 24-hours i . v . - i n f u s i o n .  21 
p a t i e n t s  r ece ived  an i n t r a tumora l  i n j e c t i o n .  Main s ide  e f f e c t s  
were fever ,  c h i l l s ,  t a c h y c a r d i a ,  and changes in blood p r e s s u r e .  
The s ide  e f f e c t s  a f t e r  24h - in fus ion  were more severe  and took 
more time for r e s o l u t i o n  than a f t e r  i n t r a tumora l  i n j e c t i o n ,  des-  
p i t e  of tile fac t  tha t  maximal plasma l e v e l s  reached were much 
higher  (60 U/ml) a f t e r  i . t .  i n j e c t i o n  than a f t e r 2 4 - h o u r s  in fu -  
s ion  (5 U/ml). D o s e - l i m i t i n g  s ide  e f f e c t s  a f t e r  continuous in fu -  
s ion  ~ p p l i ~ a t i o n  occur[ed at  tile maximal t o l e r a b l e  dose of 7.5 
x i0 v U/m" (0.34 mg/m ) when a p p l i e d  wi thout  p r o p h y l a c t i c  t r e a t -  
ment. They c o n s i s t e d  of severe hypotens ion ,  CNS e f f e c t s  and gene- 
r a l  p r o s t r a t i o n  due to the sum of a l l  s ide  e f f e c t s  t o g e t h e r .  In 
c o n t r a s t ,  for i . t .  i n j e c t i o n ,  [he m~ximal t o l e r a b l e  dose has not 
yet  been reached wi th  12 x i0" U/m ~ (0.340 mg/m~). As e f f e c t s  on 
the tumor have only been observed a f t e r  i . t .  i n j e c t i o n ,  i n t r a t u -  
moral a p p l i c a t i o n  of rHuTNF seems to be b e t t e r  t o l e r a t e d  and 
more e f f i c i e n t  than continuous 24-hours i n f u s i o n .  

Prof. V. Diehl, Hodgkin-Studiensekretariat, Med. Univ. KlinJk, 
Josef-Stelzmann-Str. 9, D-5000 Koeln 41 
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NEPHROTOXIC EFFECTS OF HUMAN INTERFERON ALPHA-2A (Hu-lfn-alpha-2A) IN PATIENTS 
WITH MYCOSIS FUNGOIDES 
U. Metz-Kurschel, E. Kurschel*, M. E. Scheulen* 
Clinical data dealing with nephrotoxic properties of human interferons are- 
still very scanty. During a study with Hu-Ifn-alpha-2A in patients (pts.) with 
mycosis fungoides we studied the effects on renal function, enzyme and protein 
excretion. 
8 pts. (male 5, female 3) with mycosis fungoides refractory to standard 
therapies received 3 x 106 Iday 1 - 3), 9 x 106 (day 4 - 6) and i0 x 106 (from 
day 7 for 12 weeks) units/m Hu-Ifn-alpha-2A subcutaneously either alone or in 
combination with vinblastine (6 pts.) 0,i mg/kg body weight every 3 weeks. 
To detect renal injury we analysed the excretion of 5 urinary enzymes (Lactate 
dehydrogenase=LDH, alanine aminopeptidase=AAP, gamma-glutamyltransferase=GGT, 
8-galactosidase=GAL and N-aeetyl-B-glucosaminidase=NAG), protein excretion and 
S-ereatinine before and weekly during treatment. 
Five pts. had a significant increase of LDH, AAP, GGT and NAG and developed 
mild proteinuria up to 2,2 g/24h. S-ereatinine increased in 3 pts. up to 
1,5 mg/dl. SDS-gel-electrophoresis of the urine in one patient with proteinuria 
showed complete tubular proteinuria. 
Our data show that in a considerable portion of pts. treated with Hu-Ifn-alpha- 
2A ! vinblastine nephrotoxic effects could be observed. Tubular and glomerular 
damage was detectable. These results are consistent with our findings in more 
than 60 pts. with various solid tumors and hematological neoplasia treated with 
human interferon alpha-2b monotherapy. 

Abt. f~r Nieren- und Hoehdruckkranke, Medizinische Klinik und Poliklinik, 
Universit~tsklinikum der GHS Essen, Hufelandstr. 55, D-4300 Essen i, FRG 
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THE EFFECT OF ANTITHROMBIN I I I ,  H~RtJDTN AND TUMOR NECROSIS FACTOR (TNF) ON 
THROMBIN-INDUCED CELL-GROWTH 
H.D. Bruhn, Ch. Huttegger, K.H. Zurborn 

Thrombin does not only act as coagulation enzyme catalyzing the change from 
f ibr inogen in f i b r i n  but also as t issue hormone st imulat ing the p ro l i f e ra t i on  
of ce l ls  of d i f fe ren t  t issues ( f ib rob lasts ,  vessel wal l  ce l ls ,  malignant 
ce l ls)  as is shown in own experiments (increase in ce l l  count and thymidine 
uptake). In fur ther own invest igat ions the hormone-like action of thrombin 
is documented by an i n t r ace l l u l a r  increase of the "second messenger" cGMP and 
by the existence of speci f ic  thrombin receptors that  are sensi t ive to neura- 
minidase and beta-galactosidase incubation. Hirudin blocks the mitogenic ef- 
fect of thrombin upon ce l ls  completely. On the contrary antithrombin I I I  is 
unable to i n h i b i t  the mitogenic ef fect  of thrombin. Tumor necrosis factor 
(TNF) does i nh ib i t  the p ro l i f e ra t i on  of certain ce l l  l ines.  However, i t  does 
not in ter fere  with the thrombin-indueed p ro l i f e ra t i on  ef fect  d i r ec t l y .  

I .  Medizinische Un ivers i t~ tsk l in ik  Kie l ,  
Schittenhelmstr. 12, 2300 Kiel  1 
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RECOMBINANT HUMAN GM-CSF DIRECTLY INDUCES RESPIRATORY BURST IN POLYMORPNO- 
NUCLEAR LEUCOCYTES 

D.W. Dennig, G. Fischer and W. Knapp 
Granulocyta-macrophage colony-st imulat ing factor  (GM-CSF) has been reported, 
not only to st imulate clonogenic growth of myeloid precursor ce l ls ,  but also 
to prime mature granulocytes for  enhanced responses to chemotactic peptides 
(Neisbart 1987). In order to fur ther  define the effects of GM-CSF on human 
granulocytes we performed single ce l l  analysis by flow cytometry. For demon- 
s t ra t ion of oxygen matabolites granulocytes were loaded with 2~7"-dichloro- 
f luorescin (DCFH), a non-fluorescent dye which is converted to the f luorescent 
dye DCF by oxygen metabolites (Bass 1983). Preincubation of DCFH-loaded 
granulooytes with recombinant human GM-CSF of d i f fe ren t  or ig in  using varying 
concentrations led to a s ign i f i can t  increase of the mean fluorescence 
in tens i ty  which was fur ther  increased by the addit ion of chemotactic agents. 
This f inding demonstrates that  recombinant human GM-CSF not only primes, but 
also d i r ec t l y  causes resp i ra tory  burst in polymorphanuclear leukocytes. 

I n s t i t u t  for  Immunologie der Universi t~t  Wien, Borschkegaese 8a, A-1090 Wien. 
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THE ABIL ITY OF RESTING B CELLS TO PROCESS AND PRESENT ANTIGEN AND 
ITS REQUIREMENT FOR INDUCTION AND RECEPTION OF COGNATE T CELL HELP 

* 

H.P.  Tony,  E.D.  G o s s e l i n  , D.C. P a r k e r  

~e s t u d i e d  the  a b i l i t y  o f  r e s t i n g  B c e l l s  to  p r e s e n t  a n t i g e n  and 
r e c e i v e  the  MHC r e s t r i c t e d  T h e l p e r  s i g n a l .  We p r e s e n t  e v i d e n c e  
t h a t  
l . )  e f f i c i e n t  a n t i g e n  p r e s e n t a t i o n  o f  r e s t i n g  B c e l l s  depends  
upon the  i n t e r a c t i o n  o f  a n t i g e n  w i t h  t he  mIg r e c e p t o r .  T h i s  r e q u ~  
res  no a c t i v a t i n g  s i g n a l  f o r  t he  r e s t i n g  B c e l l .  R a t h e r  r e s t i n g  
B c e l l s  a re  f u l l y  a b l e  to  p r o c e s s  a n t i g e n  d e f i n d  by a t i m e  depen-  
den t  p r o c e s s  t h a t  i n v o l v e s  an a c i d i c  compa r tmen t  and r e s u l t s  in  a 
f i x a t i o n  and i r r a d i a t i o n  r e s i s t a n t  s t a t e .  D u r i n g  a n t i g e n  p~senta-  
t / o n  a n t i g e n  i s  no Longer  bound to  t he  mTg r e c e p t o r .  
2 . )  The MHC r e s t r i c t e d  i n t e r a c t i o n  be tween Ag p r e s e n t i n g  r e s t i n g  
B c e l l s  and a T h e l p e r  c e l l  l i n e  r e s u l t s  in  MHC r e s t r i c t e d  T c e l l  
d e p e n d e n t  B c e i l  a c t i v a t i o n ~  whereby  the  a c t u a l  h e l p e r  e v e n t  i s  
no t  MHC r e s t r i c t e d  and does n e i t h e r  i n v o l v e  the  MHC c l a s s  I I  nor  
t he  CD 4 m o l e c u l e .  

M e d z i n i s c h e  P o L i k l i n i k  der  U n i v e r s i t ~ t ,  K l i n i k s t m .  8, 87 W~rz- 
burg  

Dep t .  MCM U Mass M e d i c a l  C e n t e r ,  Worces te r~  USA 
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NATURAL KILLER (NK) CELLS CAN BE INDUCED TO LYSE RESISTANT TARGETS BY MONO- 
CLONAL ANTIBODIES AGAINST THE FC RECEPTOR FCRIo (CDI6) 
Th. Werfel, P. Uciechowski, C. Schreiber,  H. Deicher and R.E. Schmidt 

In contrast  to i n i t i a l  reports lymphokine ac t iva ted k i l l e r  (LAK) c i l l e r  c e l l s  
now under study in c l i n i c a l  cancer t r i a l s  have recen t l y  been i d e n t i f i e d  as 
ac t iva ted  NK c e l l s .  Deta i led i ns igh t  in ac t i va t i on  mechanisms of NK c e l l s  may 
there fore  provide a r a t i o  fo r  fu tu re  concepts in tumor therapy. In the present 
studies we demonstrate that  monoclonal ant ibodies against  the CDI6 ant igen ex- 
pressed on NK lymphocytes but not on B or T ce l l s  both mediate the e f fec to r  
ta rge t  b inding process and t r i g g e r  c y t o t o x i c i t y  against  otherwise res i s ten t  
tumor ce l l  l ines such as Daudi, U937, HL-60 and Ll210. D i f fe ren t  cloned NK ce l l  
l ines but also per iphera l  blood NK lymphocytes were used as e f f ec to r  c e l l s .  
Since complete CDI6 ant ibodies only but ne i ther  iso type cont ro ls  reac t i ve  with 
NK c e l l s  (e.g.  NKHI) nor F(ab')  2 preparat ions of CDI6 ant ibodies induce cyto-  
t o x i t y  two steps appear to be c r i t i c a l .  
I .  Spec i f ic  b inding of CDI6 ant ibodies to FCRlo at the e f fec to r  ce l l  leve l  
2. Cross l ink ing of CDI6 antigens by bound ant ibodies v ia  Fc receptors of the 

corresponding ta rge t  c e l l s .  
We conclude that  FCRlo is  not only the l igand fo r  the Fc part  of IgG but also 
involved in the induct ion of c y t o t o x i c i t y  of NK c e l l s .  

Supported by OFG grant Schm 596/2-I 

Abt. Immunologie, Med. Hochschule Hannover, 
Konstanty-Gutschow-Str. 8, D-3000 Hannover 61 
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BIOCHEMICAL CHARACTERISATION OF INTERLEUKIN-2 RECEPTORS ON 
HUMAN BASOPH ILS 

H. Stocklnge{ , P. Bettelheim §, Ch. Stain §, O. Majdic ~ 
and W. Knapp 

We could previously demonstrate, that human basophilic granu- 
locytes express surface structures reacting with the monoclo- 
hal anti Ii-2 receptor antibody anti-Tac. The present study 
describes the biochemical and functional characterisation of 
this surface structure on human basophils. 
In order to analyse the reactive component we first performed 
immunoprezipitation experiments with anti-Tac antiboby and 
could demonstrate a protein of molecular weight of 55 kd 
equivalent to the 5-chain of the Ii-2 receptor on human T 
blasts. Binding studies with four other antibodies to diffe- 
rent epitopes on the Ii-2 receptor molecule also gave posi- 
tive results. The functional activity of these receptors in 
terms of their II-2 binding capacity was indicated by the 
observed binding of Ii-2 to intact basophils. The surface 
bound Ii-2 receptors on human basophil seem to be activly 
synthesized. In Northern blot analyses we could demonstrate 
two mRNA bands of 3.5 and 1.5 kb. 

Institute of Immunology and SI. Medical Department, 
0niversity of Vienna, Austria 
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A NEW CELL LINE (MONO-MAC-6) WITH CHARACTERISTICS OF MATURE 

MONOCYTES 

H.W.L. Ziegler-Heitbrock, E.Thiel, G.Riethm~ller 

A cell line was established from peripheral blood of a patient 
with monoblastic leukemia.One clone (Mono-Mac-6) was selected 
based on its reactivity with the monocyte-specific monoclonal 
antibody (MAB) 63D3. The assignement to the monocyte lineage 
was further supported by the absence of markers of T cells, 
B cells and granulocytes and by the presence of several fea- 
tures that are characteristic of monocytes. Mono-Mac-6 is 
positive for staining with the MABs My-4,Leu M3,Mo-2,M 42 and 
UCHM I and the cell line expresses Fc-receptors,complement 
receptors and Class II antigens. 
In morphology the cells exhibit a round or indented nucleus 
and a light blue cytoplasm with many granules. In phagocytosis 
of antibody coated erythrocytes 79 % of the Mono-Mac-6 cells 
are positive. Compared to the monoblastic cell lines U 937 
and TMP I the Mono-Mac-6 cell line appears to be the only one 
with characteristics of mature monocytes. 

Institut fur Immunologie ,Goethestr.31 , 8 M~nchen 2 
Medizinische Klinik, Ziemssenstr.1 , 8 M~nchen 2 
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HUMAN MACROPHAGE MATURATION AND HETEROGENEITY. RESTRICTED EXPRESSION OF LATE 
DIFFERENTIATION ANTIGENS IN SITU 
R. Andreesen, H.G. Leser, U. Costabel, G.W. Lbhr, and R.C. Atkins 
Terminal maturat ion of human macrophages (MO) is an important step fo r  creat ion 
of ce l l  d i v e r s i t y  amongst s i t e - spec i f i c  subpopulations and determining t h e i r  
funct ional  competence in s i tu .  As monocytes (mo) undergo d i f f e r e n t i a t i o n  in 
v i t r o ,  they express l i neage- res t r i c ted  antigens spec i f ic  fo r  d i f f e r e n t i a t i o n  
stages beyond the blood mo l eve l .  We have analyzed the expression of MAX.I, 
MAX.2, MAX.3 and MAX.II on exsudate-type MO from pleural  and per i toneal  cav i ty  
and the a lveo la r  space as well as on resident  and act ivated t issue MO in sec- 
t ions of spleen, lymph node, t o n s i l ,  l i v e r ,  gut mucosa, skin, placenta, kidney 
and bone. "Free" MO in serous cav i t i es  expressed MAX antigens in a heterogenous 
patterns whereas none of the organ-spec i f ic  t issue MO subsets did so. Only 
during a l l o g r a f t  r e j ec t i on  were i n f i l t r a t i n g  MO found to express MAX antigens 
but not at s i tes of "non-speci f ic"  inf lammation or granuloma format ion.  How- 
ever, Cyclosporin A treatment seems to suppress the induct ion of MAX antigen 
expression on i n t r a g r a f t  MO. Freshly harvested MAX- exudate MO converted to the 
complete MAX + phenotype on fu r the r  c u l t i v a t i o n .  Isolated Kupffer ce l l s  were 
able to express only the MAX.2 antigen in cu l ture  but did not react with the 
MAX.I and MAX.3 mAbs. Normal a lveo la r  MO which are MAX.I- convert to MAX.I + 
phenotype during act ive sarcoidosis and exogen a l l e r g i c  a l v e o l i t i s .  I n te res t -  
i ng ly ,  the MAX. l / . l l -gp64 antigen is co-expressed on glomerular mesangial ce l l s  
whereas the MAX.2-gp200 is found also on c a p i l l a r y  endothelium but res t r i c ted  
to t issues of ac t ive immune response. These resu l ts  demonstrate a phenotypic 
heterogenei ty  w i th in  the macrophage system as a resu l t  of s i t e - spec i f i c  in -  
f luences and modulation during a c e l l u l a r  immune response. 

Department of Nephrology, Prince Henry Hospi ta l ,  Melbourne, Aus t ra l ia  
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HUMAN MACROPHAGE MATURATION IN VITRO: EXPRESSION OF FUNCTIONAL TRANSFERRIN 
BINDUNG SITES OF HIGH AFFINITY 
R. Andreesen and R. Sephton 
Human blood monocytes (mo) when cul tured in suspension on hydrophobic te f l on  
membranes undergo terminal maturat ion to macrophages (MO). Together with the 
appearance of new l i neage - res t r i c ted  d i f f e r e n t i a t i o n  antigens of the MAX 
series mature MO but not blood mo express t r ans fe r r i n  (TF) receptor molecules 
as detected by immunostaining methods (1,2) .  Simultaneously they increase 
t h e i r  content of i n t r a c e l l u l a r  f e r r i t i n  by a fac to r  of lO0. Here we repor t  
that  rad io-  and f l uo resce in - l abe l l ed  TF binds to a s ing le class of high a f f i n -  
i t y  binding s i tes on MO but not on mo. As mo mature in v i t r o  an increase in 
TF receptor numbers (on the average about lO 6 per matures MO-O-~-is observed. TF 
binding by these non -p ro l i f e ra t i ng  MO was character ized by a K d of 5.1 + 2 nM 
and thus of cons is ten t l y  lower a f f i n i t y  than by the p r o l i f e r a t i n g  K56-2 tumor 
ce l l s  (Kd of 2 + 0.4 nM) taken as a standard reference. These data re fe r  to 
the binding of Fe2TF whereas the very low binding of apoTF to e i t he r  MO or tu-  
mor ce l l s  suggested a K d of • l pM. Treatment of MO with human recombinant 
interferon-gamma which resul ted in act ivated tumorcytotox ic  e f fec to r  ce l l  
funct ion did not subs tan t i a l l y  a l t e r  TF receptor expression. In add i t ion ,  mo- 
derived MO take up 59Fe-TF in amounts at least  comparable with the amount 
measured fo r  the K562 tumor ce l l s .  S i m i l a r i l y ,  apoTF-promoted uptake of 67Ga 
by mature MO was noted. These resu l ts  emphasize the importance and v i t a l  ro le  
of MO in the storage and d i s t r i b u t i o n  of i ron .  I t  appears that  they f i l l  t h e i r  
i ron stores not only from the hemoglobin of ingested senescent ery throcytes 
but also from i r o n - c a r r i e r  proteins in the c i r cu l a t i ng  blood. 
(1) Andreesen et a l . ,  Blut  49:195, 1984 
(2) Andreesen et a l . ,  Blood 67:1257, 1986 
Peter McCallum Cancer I n s t i t u t e ,  463 L i t t l e  Lonsdale St reet ,  Melbourne 3000, 
Aus t ra l i a .  
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DIFFERENT REGULATION OF HLA B ANTIGEN EXPRESSION IN TRANSFECTED 
MOUSE L CELLS BY INTERFERON 
G. Engler-Blum, H. Schmidt, E. Weiss, V. Gekeler ,  
H. -J .  B~hr ing,  U.Reichmann, C.A. MUl le r  

Genes coding f o r  d i f f e r e n t  HLA c lass I an t igens  were i n t e -  
gra ted in  mouse L ( t k - )  c e l l s  by DNA mediated gene t r a n s f e r .  In 
e a r l i e r  exper iments we could show t ha t  the express ion  of  the 
HLA-B7 ant igen in  these c e l l s  can be enhanced by mouse i n t e r -  
feron at l e a s t  two t imes s t ronger  than the express ion  o f  the 
HLA-A2 or HLA-Cw3 an t igen .  In f u r t h e r  exper iments th ree  d i f -  
f e r e n t  genes coding f o r  HLA-B locus ant igens (HLA-B7, HLA-B27, 
HLA-B51) were used f o r  t r a n s f e c t i o n  exper iments .  Using mono- 
c lona l  an t i bod ies  aga ins t  sub- and supe r t yp i c  HLA de te rminan ts ,  
t r a n s f e c t e d  c e l l s  were shown to express HLA molecules w i th  
s e r o l o g i c a l l y  de f ined  ep i topes cor responding to HLA ant igens of  
the same s p e c i f i c i t i e s  on human c e l l s .  The exposure o f  the 
t r a n s f e c t e d  c e l l s  to 104 IU o f  mouse i n t e r f e r o n  per ml medium 
r e s u l t e d  in  the accumulat ion o f  the HLA s p e c i f i c  mRNA a f t e r  24 
hours and the enhanced express ion o f  the an t igen  at  the c e l l  
su r face  a f t e r  36 hours Comparing the i n d u c t i o n  pa t t e rn  o f  a l l  
th ree  d i f f e r e n t  HLA-B g'enes used, we could show t h a t  the HLA-B7 
gene was 2- to 3- t imes more i n d u c i b l e  than the o the r  HLA-B 
genes. Th is  f i n d i n g  may i n d i c a t e  s p e c i f i c  r e g u l a t o r y  mechanisms 
o f  HLA c lass  I an t igen express ion p o s s i b l y  i n f l u e n c i n g  T - c e l l  
r e c o g n i t i o n  in  immune response. 
Med i z i n i sche  K l i n i k  Abt.  I I ,  O t f r i e d - M a l l e r - S t r .  I0 ,  D-7400 
T~bingen 
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INHIBITION OF HOMOTYPIC AGGREGATION OF A HUMAN BURKITT LYMPHOMA CELL LINE 

M.F. Wolf and K. Schumacher 

Homotypic cell aggregation has been demonstrated for normal and transformed 
cel ls. Several l ines of evidence indicate, that the molecules involved in 
these interactions carry carbohydrate determinants. I t  also has been shown, 
that the metastatic potential of tumor cells seems to be posi t ively correlated 
with increased homotypic aggregation. We examined the ab i l i t y  of a human 
Burki t t  lymphoma cell l ine (Raji) to reaggregate in the presence of several 
carbohydrate and glycoconjugate inhib i tors.  Complete inh ib i t ion was seen with 
bovine submaxillary mucin. Asialomucin was not effect ive. Also, complete inhi-  
b i t ion of aggregation was found with the ganglioside GM i .  The common struc- 
ture of these molecules is the determinant NeuNAc-(gal)-galNAc. The involv- 
ment of high mannose type, sialyllactosamines, or Thomsen-Friedenreich struc- 
tures could be excluded. Aggregation was resistant to trypsin, but sensitive 
to neuraminldase and EDTA treatment. Tunicamycin inhibited the aggregation, 
indicating the necessity of N-linked carbohydrate chains. Homotypic aggrega- 
t ion was not effected by methylornithine and, therefore, independent of pro- 
l i fe ra t ion .  From these results we conclude, that two molecules are involved 
in homotypic aggregation of Raji cel ls. One molecule carries the carbohydrate 
determinant NeuNAc-(gal)-galNAc, which is sensitive to neuraminidase treat- 
ment. The other molecule is thought to be a lec t in - l i ke  glycoprotein with 
N-glycosidical ly linked carbohydrate chains, which is not synthesized or in- 
activated in the presence of tunicamycin. This conclusion is supported by the 
fact, that sialyllactosamine carrying glycoproteins are not inh ib i tory  in the 
aggregation assay. (Supported by the Robert-Bosch-Stiftung) 

Dept. of Hematology, Oncology, and Immunology, Robert-Bosch-Krankenhaus, 
D-7000 Stuttgart 50, Auerbachstr. 110 
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HUMAN NATURAL KILLER CELLS ENHANCE B CELL IMMUNOGLOBULIN PRODUCTION 

J. Becker, Th. Werfel, C. Schreiber, H. Deicher and R.E. Schmidt 
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There is increasing evidence for  the immunoregulatory ro le  of natural  k i l l e r  
(NK) ce l l s ,  e.g. in immunreconsti tut ion a f te r  a l logeneic BMT. Several studies 
with NK enriched preparat ions from normal per ipheral  blood suggest a ro le  of 
NK ce l l s  in B ce l l  d i f f e r e n t i a t i o n .  Enhancement and suppression have been de- 
scribed. Using human NK clones, both NKHI+, T l l+ ,  T3- (JTBI8, CNK6, NKC4) and 
NKHI+, T l l+ ,  T3+ (JT9, JTlO) ce l l s ,  we studied the regu la tory  ef fects in a 
Staphylococcus Aureus Cowan s t ra in  I / r I L - 2  act ivated B ce l l  system. Af ter  co- 
cu l ture  of h igh ly  pu r i f i ed  B ce l l s  with NK clones IgG and IgM were determined 
in an ELISA. Both IgG and IgM production were s i g n i f i c a n t l y  increased in the 
presence of NK clones. Optimal enhancement was found at NK/B ce l l  r a t i os  bet-  
ween . l  to I .  K inet ic  studies revealed optimal antibody product ion, when NK 
clones were added to day 2 preact ivated B ce l l s .  For studying the mechanisms 
involved in B ce l l  d i f f e r e n t i a t i o n  by NK ce l l s  we performed co-cul tures in the 
presence of monoclonal ant ibodies blocking c e l l - c e l l  adhesion (ant i  LFA-I, CD 
l l a ) .  Since such ant ibodies i nh ib i t ed  B ce l l  d i f f e r e n t i a t i o n  by NK ce l l s ,  c e l l -  
ce l l  i n te rac t i on  v ia  spec i f ic  ce l l  surface structures appears to be necessary. 
Whether soluble factors  are released during th is  i n te rac t ion  and involved in 
mediation of B ce l l  d i f f e r e n t i a t i o n  by these e f fec to r  ce l l s  is addressed in 
fu r ther  studies. 
Supported by DFG Schm 596/2-I 

Abt. Immunologie, Med. Hochschule Hannover, Konstanty-Gutschow-Str. 8, 
D-3000 Hannover 61 
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ANALYSIS AND APPLICATION OF LINEAR IMMUNOGENIC DETEKMINANTS 

M. Henke, G.W. L6hr 

Molecular biology can provide sequence data of proteins that are 
not yet purified. Immunogenic determinants of a protein are surfa- 
ce-oriented. They are in or close to areas of increased hydrophi- 
licity, reversed G-turns and increased flexibility and thus can be 
predicted when analyzing the amino-acid sequence of proteins by 
appropriate means. Using a combination of hydrophilicity and fle- 
xibility calculations we are able to predict the immunogenic re- 
gions of known proteins. We additionally determined immunogenic 
areas of thus far not purified oncogene products. Synthetic pepti- 
des corresponding to these areas are used as immunogens to produce 
antibodies to the native protein. The purification and further 
characterization of these proteins should be possible. Further, 
synthetic peptides may be usefull as highly specific vaccines. 

Abteilung f~r H~matologie/Onkologie, Medizinische Universit~ts- 
klinik, Hugstetter Strasse 55, D-7800 Freiburg i. Br. 
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SIGNIFICANT DIFFERENCES IN THE HLA ANTIGEN FREQUENCY 0F PATIENTS 
WITH SEMINOMA AND NONSEMINOMATOUS TESTICULAR TUMOURS 

P. Aiginger, Ch. Kratzig, R. Kuzmits, C.C. Zielinski, H.P. 
Schwarz, J. KtthbSck, W.R. Mayr 

Several studies conducted to determine a possible relationship 
between the major histocompatibility complex HLA and testicular 
cancer have reported conflicting results in pts. with nonsemino- 
matous tumours (NST; DeWolf 1977, Aiginger 1980, Pollack 1982, 
Oliver 1986) and no significant differences in seminoma pts. 
We have studied 143 pts. between 1979 and 1986 for HLA A, B, C 
and DR antigens (49 sem., 40 MTI+TD, 43 MTU, 11MTT). The fre- 
quency of A, B, C and DR antigens was not different after correc- 
tion for the number of comparisons (p) when the testis tumour 
group as a whole was compared with 458 healthy controls. However 
very substantial differences within the subgroups could be obser- 
ved. The frequency of DRI was significantly higher.in the semino- 
ma group than in the NST group (33vs13%, p~<0,03). The joint 
calculation of the results of Pollack, 01i~er and our study (n= 
362) confirms the increase of DRI in seminoma pts. (pc ~0,02) 
and furthermore reveals an increase of DR5 (35vs20%, p ~0,015) 
in seminoma pts. The frequency of DR5 was increased alNo in pts. 
with haematogenous metastases (our study: all pts. 36vs 23%, NST 
38vs14%; pooled data: all pts. 33vs20%, Pc<0,05) and in pts. 
with seminoma+MTU+MTT when compared both with MTI pts.(30vs17%, 
p,<0,05) and the control group (30vs20%, p.~O,01). This study 
eMtendsthelist of cancers possibly connected with increas.ofDR~ 

II.Med.Univ.Klinik, Urol.Univ.Klinik, Spitalg. 4, A-I090 Wien 
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BIP~NOTYPIC EXPRESSION OF MYELOID AND B CELL ANTIGENS ON MONOCLONAL EBV 
POSITIVE CELL LINES DERIVI~] FROM NOP~V~%L DONORS. 
H.H.Gerhartz (I) v H.Schmetzer (i), A.Raghavachar (2), W.Jilg (3), Med. Klinik 
III, Klinikt~n GroBhadern, Munich University, Marchioninistr. 15, 8000 Munich 
70 (i), Deptm. Transfusion Medicine, Ulm University (2), Max v. Pettenkofer 
Inst., Munich University (3), 8000 Munich 70, FRG 
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Cell lines grown from 5 normal donors either spontaneously or induced by B95 
cell culture supernatant containing Epstein-Barr virus (EBV) were studied 
with respect to surface markers and inmunoglobulin gene rearrangements. 
Antigens were determined repeatedly by an indirect enzyme-irmaunoassay using 
an alkaline phosphatase conjugated secondary antibody on adhesive slides. 
70-90% of the cells were positive with BI- and B2-antibody (CD20) wherease 
the proportion of VIM-D5 positive cells (CD 15) varied between 3 and 90% 
among the cell lines. Both markers were found on the same cells by means of a 
double marker technique ~[oloying consecutive stains with fast blue BB- and 
fast red TR- salt and interposed blocking of the enzyme by HCI (2 M) which 
allowed the simultaneous detection of 2 determinants without destruction of 
antigens. Clonality was assesed by Southern blot technique: DNA of the cell 
lines was digested by Hind III and hybridized to a D-specific probe, 
demonstrating monoclonal rearrangements of the )] chain in~nunoglobulin gene. 
These data indicate that J/mmartalization of normal B cells by EBV produces 
clones which, besides B antigens, express myeloid antigens at a constant 
individual degree. It can only be speculated if clones with high proportion 
of biphenotypic antigen expression represent cells with disturbed differen- 
tiation or transformed precursor cells of earlier progeny. 
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MONOCLONAL ANTIBODIES OF CLASS I I  TRANSPLANTATION ANTIGENS (HLA-D) 
G. Egert 
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From the human lymphoblastoid B cel l  l i ne  H2LCL, homozygous at the HLA loci(HLA 
A3,3;B7,7;Dw2,2;MTI,I ;DQI,I ;MBI,I ;DP4,4) class I I  antigens were iso la ted by an 
exc lus ive ly  chemical procedure. They consist  of 2 noncovalent ly associated sub- 
uni ts :  an ~-chain of M r = 34 kd (229 amino acid residues) and a 8-chain of 29kd 
(237 amino acid residues).The determinat ion of the complete amino acid sequence 
of the DQI ~-chain as well as the charac te r iza t ion  of at least  7 class I I  8- 
chains provides an ins igh t  in to the i so typ ic  complexi ty of human class I I  an t i -  
gens. The ~ -  and B-chains were character ized by polyacrylamid gel e lectropho- 
resis (PAGE) and i s o e l e c t r i c  focusing (IEF). By two dimensional gel analysis 
(PAGE/NEPHGE) the ~-chain f rac t ion  revealed 4 equ id is tant  spots of iden t i ca l  
M r , the 8-chain pool,  however resul ted in a more complex pat tern ind ica t ing  at 
least  7 spots of vary ing i n t ens i t y ,  distance and M r=  29 kd - 27 kd. The complex 
subunits of the ~ -  and 8-chains were separated in to  s ingle pure peptides by 
high performance l i q u i d  chromatography (HPLC) and used for  immunization. 4 
monoclonal ant ibodies (moAb) were prepared and character ized.  MoAb 35.12 and 
moAb 43.7 spec i f i c  fo r  p 34 were shown to be d i f f e r e n t  a f te r  2D separation of 
the heavy chain. In the immunoblot react ion moAb 43.7 was shown to react with 
a l l  ~ - cha ins ,  whereas moAb 35.12 reacted only with a s ingle s -cha in  wi th an 
acid ic IP = 4.1. MoAb ] l . l O  and 44.23 were shown to be spec i f ic  fo r  p 29; moAb 
l l . l O  reacted with a s ingle band of p 29, moAb 44.23 reacted with 2 spots a f te r  
2D PAGE. MoAb 44.23 also reacts with a well def ined peptide of the DR 2 ~ chain 
in pos i t ion  23-36 (RVRFLDRYFYNQEE). Comparison of sequences of other B-chains 
of human class I I  antigens showed d i s t i n c t  d i f ferences in t h e i r  isotypes es- 
pec ia l l y  in th is  region. These moAb may be used fo r  the i s o l a t i o n  of spec i f ic  
mRNA of the H2LCL c e l l .  These procedures are under i nves t i ga t i on .  

Medizinische U n i v e r s i t ~ t s k l i n i k ,  HugstetterstraBe 55, D-7800 Freiburg 
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ANTIBODY TC12 DETECTS A RARE LEUKEMIA ASSOCIATED ANTIGEN 

M. Gramatzki, P. Moos, B. Koch, J.R. Kalden 

Monoclonal antibody TC12 was developed after initial immunization 
with T-cell acute lymphoblastic leukemia (ALL) cell line CEM. 
Testing for reactivity on peripheral blood cells revealed no 
staining with TC12. In addition, no significant reactivity was 
found on bone marrow preparations of patients without malignant 
hematological diseases. From a wide variety of different human 
cell lines considered equivalents of hematopoietic differen- 
tiation only few were found TC12 positive, namely CEM and RPMI 
8402, both T-cell ALL lines, and promyelocytic line HL-60. When 
more than 70 freshly isolated preparations of leukemias or ad- 
vanced lymphomas were immunophenotyped, only 6 were found bearing 
the antigen detected by TC12. Two of these were T-cell ALL, and 
one case each was classified M3, M4, M5, and M6 acute myelocytic 
leukemia (AML) according to FAB criteria. Sequential studies on 
cells from a patient with promyelocytic leukemia demonstrated 
loss of staining with TC12 when remission was achieved, but re- 
occurence in relapse. Thus, TC12 appears to detect a rare 
leukemia associated antigen and may even have therapeutic appli- 
cations in certain cases of T-cell ALL or AML. 

Institute of Clinical Immunology, Department of Internal Medi- 
cine, University of Erlangen, Krankenhausstr. 12, D-8520 Er- 
langen, F.R.G. 
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THE PHENOTYPE OF HUMAN CONNECTIVE TISSUE TYPE (CTMC) AND MUCOSAL 
MAST CELLS (MMC) 

P. Valent, C. Stain, L.K. Ashman, S. Brantschen r B.M. Stadier r W. 
Hinterberqer, K. Lechner and P. Bettelheim 

CTMC (foreskins,n=2; ascites,n=5) and MMC (lungs,n=5) were cha- 
racterized using a combined toluidine/immunofluorescence staining 
procedure. Although both MMC and CTMC express only a small number 
of hemopoietic surface markers (60 moabs tested) the T200 antigen 
clearly defines them as leucocytes. In all patients, both CTMC 
and MMC are reactive with the moab BA-2 (p24/CD 9), with moabs 
recognizing surface bound IgE and with the moab YB5.B8 (otherwise 
only positive with a subset of myeloid blast cells). The p67 
surface structure detected by the moab MY 9 (CD 33) is expressed 
only on CTMC but not on MMC. The common surface characteristics 
of mast cells with basophils (Stain et al.) are restricted to the 
T200 antigen (CD 45), the p24 structure (CD 9) and the surface 
IgE binding sites. Our results clearly demonstrate that mast 
cells represent a distinct cell population in terms of their 
immunological surface characteristics and that human MMC and CTMC 
can also be distinguished by their own surface marker profile. 

I.Medical Dep.,Univ.of Vienna, Lazarettgasse 14, A-1090 Vienna 
Dep. of Microbiology and Immunology, Univ. of Adelaide, Australia 
Inst. of Immunology, Univ. of Bern, Switzerland 
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THE ANTIGENIC PHENOTYPE OF MULTIPLE MYELOMA CELLS AS DEFINED BY A 
MONOCLONAL ANTIBODIES 

J. Lohmeyer ~, J. Albers*, H. Pralle I and M. Hadam 2 

PANEL OF 

In contrast to other B-cell neoplasias the immunologic phenotype of myeloma 
cells is only poorly defined. Therefore we have performed an extensive immune- 
phenotypic analysis of 3 human myeloma cell lines established in vitro in our 
laboratory (LOPRA-I (IgA2/kappa), LOPRA-2 (IgGt/lambda), LOPRA-3 (IgG3/kappa)) 
by flow cytometry (FAC$ 440) and immunocytochemical staining (APAP). In addi- 
tion, I~ bone marrow samples of multiple myeloma patients were phenotyped by 
APAP technique. The myeloma cells were consistently negative for surface 
immunoglobulin and NLA class II (NLA-DR/DP, HLA-DQ) antigens. Moreover, HLA 
class II antigens were not inducible by IFN~Ipha or IFNgam.a. The myeloma 
cells did not stain for most B-cell differentiation antigens (CDI0 (CALLA), 
CDI9 (B4), CD20 (BI), CD21 (B2), CD22 (HD39), CD23 (MHM6), CD37 (BLI4), CD39 
(G28-8)) except PCA-I and CD38 (OKTI0). Monoclonal antibodies of the CD24 
cluster gave a heterogeneous staining pattern: Some monoclonal antibodies were 
consistently negative, whereas others showed a broad reactivity peak which may 
be due to posttranslational modifications of the CD24 molecule synthesized in 
myeloma cells. In addition, we have employed hybridoma technology to produce 
monoclonal antibodies to cell surface antigens restricted to myeloma/plasma 
cells. Six antibodies detected antigens on the immunizing myeloma cells; two 
of them displayed a staining pattern restricted to late B-cell differentiation 
stages as analysed on a panel of normal and neoplastic tissues. 

x Zentrum f~r Inhere Medizin der Justus-Liebig-Universit~t, Klinikstr. 36, D- 
630@ GieSen und 2Abteilung Kinderchirurgie der Medizinischen Hochschule, 
Hannover 
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IMMUNOTHERAPY OF EXOCRINE PANCREATIC CARCINOMA XENOGRAFTS IN 
NUDE MICE BY THE MONOCLONAL ANTIBODY 17 - IA 

R.Klapdor, M.Bahlo, O.$chwarzenberg, G.RiethmGller 
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In order to look for further therapeutical modalities of paca we 
studied antitumor effects of the Mab 17-IA in nude mice afters~ 
injection of colorectal(CR) or paca cell lines,after transplan- 
tation of tumor pieces of CR and paca and in established xeno- 
grafts(HT29 as CR,ISCH84 and ASCH84 as paca).The tumors expressed 
the antigen 17-IA to a different degree.Treatment: 400 - 600/ug/ 
animal/die i.p. for 11 or 21 days. Results: We found a dose be- 
pendent effect of Mab 17-1A on the growth of transplanted tumor 
slices and cell suspensions of HT 29 and ASCH84 when treatment 
was started at time of transplantation(complete inhibition by 
600lug~animal/die for 21 days). However, no effects were seen 
in ~tudies with ISCH 84, in nude mice bearing already established 
tumors of HT 29 and ASCH84 and in comparative studies with Mab 
without ADCC, as BW431/31(antiCEA) or BW 494/32 F(ab)2 fragmenta 
The results a) support the concept to try "cold" immunotherapy 
with Mab with ADCC as 17-IA as an adjuvant therapy in human pan- 
creatic cancer and b) demonstrate that human pancreatic carcino- 
mas will also show a heterogenous behaviour against treatment 
with Mab with ADCC - as already known for cytostatics. 

Medical Department, University of Hamburg, Martinistr.52, D- 
2000 Hamburg 20 
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IMMUNOHISTOLOGICAL ASSESSMENT OF REACTIVE CELLS INFILTRATING HUMAN BREAST 
CANCER TISSUE 

H. Denz, S. Ha i le r ,  J. Thaler, M. Lech le i tner ,  J. Wiegele, C. Gat t r inger  and 
H.Huber 

Using an i nd i rec t  immunoperoxidase technique and a panel of monoclonal an t i -  
bodies we studied the nature of i n f i l t r a t i n g  lymphocytic ce l l s  on frozen sec- 
t ions of 59 breast cancer specimens. 35 pat ients (59 %) showed a moderate or 
extensive lymphocytic i n f i l t r a t i o n .  The major i t y  of these ce l l s  were of T 
ce l l  o r ig in  with a predominance of CD4+ ce l l s  in most cases. CD8+ ce l l s  were 
superior in number only in biopsies with s l i gh t  i n f i l t r a t i o n .  
There was no s i gn i f i can t  co r re la t i on  between the strength of i n f i l t r a t i o n  and 
T- or N-stage of the disease. Pat ients with a low content of receptors fo r  
extrogen (ER) or progesterone (PR) showed a strong lymphocytic react ion more 
f requent ly  than those with high ER- and PR-values (p=O,l and ~0,05, respect-  
i v e l y ) .  Furthermore we examined the presence of receptors fo r  the epidermal 
growth fac to r  (EGF) on the tumor ce l l s .  Pos i t ive  resul ts  (7 lO % of cancer 
ce l l s  pos i t i ve )  were found in 17/54 cases (31%). 
Regarding the c l i n i c a l  course of pat ients (evaluable in 54 cases, mean obser- 
vat ion t ime 19 months) no single parameter was of c l i n i c a l  relevance com- 
parable to that  of N-stage of the disease. Nevertheless, i t  remains remark- 
able, that  both pat ients wi thout  pos i t i ve  lymph nodes suf fer ing from local 
recurrence or metastases (2/21) showed pos i t i ve  EGF-receptor stage. 

K l i n i k  f .  Innere Medizin, Un ivers i t~ t  Innsbruck, Austr ia  
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A PHASE- I I -STUDY:  COMBINATION CHEMOTHERAPY FOR ADVANCED BREAST 
CANCER WITH MITOXANTRONE, 5-FLUOROURACIL AND PREDNIMUSTINE 

H . S a m o n i g g ,  H . S t 6 g e r  and A . K . K a s p a r e k  

F o r t y - o n e  p a t i e n t s  w i t h  m e t a s t a t i c  b r e a s t  c a n c e r  were  t r e a t e d  w i t h  
a c o m b i n a t i o n  o f  m i t o x a n t r o n e ,  5 - f l u o r o u r a c i l  and p r e d n i m u s t i n e .  
S e v e n t e e n  p a t i e n t s  had p r e v i o u s l y  r e c e i v e d  h o r m o n a l  t r e a t m e n t  ( 8 ) ,  
c h e m o t h e r a p y  (5)  o r  a c o m b i n a t i o n  o f  b o t h  ( 4 ) .  T r e a t m e n t  c o u r s e s  
were  g i v e n  e v e r y  t h r e e  weeks and c o n s i s t e d  o f  m i t o x a n t r o n e  
(12 mg/m ~ on day 1 ) ,  5 - f l u e r o u r a c i l  (500 mg/m ~ on day 1) and p r e d -  
n i m u s t i n e  (110 mg/m ~ on days  1 t h r o u g h  5 ) .  A minimum o f  3 and a 
maximum o f  13 t r e a t m e n t  c o u r s e s  were  g i v e n  ( m e d i a n :  5 ) .  C o m p l e t e  
r e m i s s i o n  (CR) was o b t a i n e d  i n  3 p a t i e n t s  and p a r t i a l  r e m i s s i o n  
(PR) i n  15 (CR + PR = 44 %).  No change  (NC) was seen  i n  17 ( 4 1 % )  
and i n  6 (15 %) t h e r e  was p r o g r e s s i v e  d i s e a s e  ( P D ) .  I n  t h e  18 p a -  
t i e n t s  who r e s p o n d e d  t o  t h e r a p y  (CR + PB) ,  d u r a t i o n  o f  t h e  r e s p o n -  
se a v e r a g e d  5 mon ths  ( r a n g e  1 ,5  t o  1 1 , 5  m o n t h s ) .  L e u k o p e n i a  was 
t h e  l i m i t i n g  f a c t o r  f o r  c o n t i n u a t i o n  o f  t h e r a p y  w i t h  21 p a t i e n t s  
( 5 1 % )  r e v e a l i n g  a WBC o f  l e s s  t h a n  30OO/mm 3 (WHO-Grade I I  - I V ) .  
Nausea and v o m i t i n g  was o b s e r v e d  i n  33 (80 %) and 4 (12 %) r e q u i -  
r e d  a n t i e m e t i c  t h e r a p y  (WHO-Grade I I I ) .  M i n i m a l  h a i r  l o s s  was 
f o u n d  i n  20 p a t i e n t s  (49 %). When p a t i e n t s  w i t h  p r e v i o u s  c h e m o t h e -  
r a p y  and n e w l y  t r e a t e d  p a t i e n t s  we re  a n a l y z e d  s e p e r a t e l y  t h e  r e -  
s p o n s e  r a t e s  (CR + PR) were  33 and 47 % r e s p e c t i v e l y .  When compa-  
r e d  t o  o t h e r  t r e a t m e n t  r e g i m e n s  c u r r e n t l y  used  o u r  r e s u l t s  show a 
c o m p a r a b l e  r e s p o n s e  r a t e .  So f a r  t h e  d u r a t i o n  o f  r e s p o n s e  i s  n o t  
s a t i s f a c t o r y .  
M e d i z i n i s e h e  U n i v e r s i t ~ t s k l i n i k  G r a z ,  A u e n b r u g g e r p l a t z  15 ,  
A - 8036 Graz 
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CMIF-P TREATMENT IN PATIENTS WITH POOR-PROGNOSIS ADVANCED BREAS~ CANCER 
I.K0hrer, H.Ludwig, W.Scheithauer, Ch,Zie]inski 
The objektive of the present study was to evaluate the clinical' efficacy of 
the CMIF-P (cyclophosphamide. mitoxantrone, 5-fluorouraciI and prednisolone) 
treatment in patients with poor-prognosis breast cancer. 
70 patients (median age=58, range 28-79 years) have been entered into the study, 
36 patients were ctegorized as showing poor-prognosis, 34 patients could be 
assigned to the good-prognosis group. All of the latter were resistant to hormone 
treatment. Chemotherapy consisited of cyclophosphamide 500mg/m z, p.inf,, mito- 
×antrone 10mg/m z, p.inf., 5-fluorouracil 650mg/m 2 p.inf, and prednisolone 4Omg/m z 
days 1-14 oraIIv. 
Of the 62 patients presently evaluable, 6 (9.7%) have achieved complete remission 
and 6 (9.7%) partial remission. 13 patients (21%) showed stable disease. Progressive 
disease was noted in 37 cases (59,6%). The overall response ['ate (CR+PR) was 
19.4% 
Side e f f e c t s  were to lerab le  in ai l  cases. 21% showed mild to moderate (WHO grade 
]+II) and 1&% severe (WHO grade III+IV) hematological tox ic i t y .  Inappetence was 
seen in 18% nausea in 18% and alopecia in 9% o f  the pat ients.  
In conclusion, the CMIF-P t he rapye f f ec ted  an overai I  response ra te  o f  19.4% a f t e r  
at  least  two t reatment  cycles. The regimen was well t o le ra ted  and seems to 
be a pra t ica l  and e f f i c i en t  t reatment  pro toco l  f o r  poor-prognosis pat ients  with 
metastat ic  breast  cancer. 

I].Medizinische Universit@tskl inik, Wien, 
A-1090 Wien, Garnisongasse 1~ 
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PREOPERATIVE POLYCHEMOTHERAPY WITH MITOXANTRONE, 5-FLUOROURACIL AND PREDNI- 
MUSTINE FOR INFLAMMATORY BREAST CANCER 

H. Stager, A.K. Kasparek and H. Samonigg 

Thir teen pat ien ts  wi th inf lammatory breast cancer were t rea ted p reopera t i ve l y  
wi th a combination of mitoxantrone (M), 5 - f l uo rou rac i l  (F) and ~rednimustine 
(P). Every three weeks pat ients  received a course of M (12 mg/m on day l ) ,  
F (500 mg/m 2 on day l )  and P ( l lO mg/m 2 on days l through 5). A minimum of l 
and a maximum of 7 treatment courses were given (median: 4). The response to 
treatment could be evaluated in 12 pa t ien ts :  A decrease of edema and redness 
of the skin and of warmth and indura t ion  of the under ly ing breast was obtained 
in 7 pa t ien ts  (58 %). Four showed a reduct ion of tumor mass by more than 50 %. 
No change was seen in 4 pat ients  (33 %) and in one there was tumor progres- 
sion. So far  6 pa t ien ts  have been t rea ted with rad ica l  mastectomy fo l l ow ing  
the polychemotherapy. Extensive tumor ce l l  necrosis was seen on h i s t o l og i ca l  
examination in 3 pa t ien ts .  The dose l i m i t i n g  side e f fec t  was leukopenia. WBC 
was decreased to less than 3000/mm 3 (WHO-Grade I I )  in 3 pa t ien ts .  Therapy was 
stopped in one pa t ien t  wi th pers is ten t  of less than leukopenia ~ lO00 (WHO- 
Grade IV). Nausea and vomit ing was observed in 9 pat ients  w i th in  WHO-Grades 
I - I I .  Six pa t ien ts  developed a lopecia WHO-Grade I -  I I .  We conclude tha t  pre- 
operat ive combinat ionstherapy (M, F + P) may benef i t  pat ients  with in f lam- 
matory breast cancer. 

Medizinische U n i v e r s i t ~ t s k l i n i k  Graz, Auenbruggerplatz 15, 
A - 8036 Graz 
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RECOM3INANT INTERFERON ALFA 2A ( r IFN-A l fa -A )  IN PATIENTS WITH 
~ETASTATIC RENAL CELL CARCINOMA 

F.W. Hirsch, 8. Kraatz, K.J. Bross and G.W. L6hr 

Seventeen pa t i en t s  (pts)  w i th  advanced renal  c e l l  carcinoma 
were t rea ted  wi th r IFN-AI fB-A (18 m i l l i o n  U s .c .  th ree times 
a week). 8 pts had received p r i o r  hormonal therapy ( tamox i fen) .  
On enter ing the the rapeu t i c  schedule wi th r I FN -A l f a -A  a l l  pts 
had a progressive disease wi th mu l t i p l e  metastases. Flu l i k e  
symptoms occurred in general - they were severe in 8 cases. 
An impairment o f  the l i v e r  was shown by a r i s e  of  SGOT/SGPT 
in 2 pts,  and the kidney func t ion  worsened in one. A Fa l l  in 
blood c e l l  counts was seen in 5 cases. 4 pts developed 
a t r a n s i e n t  s t o m a t i t i s .  

Five pa t i en t s  (5/17) showed minor responses, and one i s  s t i l l  
in p a r t i a l  remission a f t e r  5 months. Both, the marginal bene f i t  
from t h i s  t reatment  as we l l  as some severe side e f f e c t s  i nd i ca te  
the need f o r  f u r t h e r  c r i t i c a l  eva luat ion and possib le improve- 
ments o f  t h i s  t he rapeu t i c  approach. 

r IFN-A l f a -A  was a generous g i f t  from Hoffmann-La Roche. 

Medizinische K l i n i k  der U n i v e r s i t § t  Freiburg 
Hugstet ter  StraBe 55 
D-7800 Freiburg 
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FREE GASTRIC CANCER CELLS IN PREOPERATIVE INTRAABDOMINAL LAVAGE- A POSSIBLE 
RISK FOR INTRAABDOMINAL RECURRENT DISEASE. 

H.-J. Meyer, J.J~hne, Ch.Wittekind, B.Soudah, H.-J.Schmoll and H. Wilke. 

About 50% of po ten t i a l l y  curat ive resected pat ients wi th gast r ic  cancer w i l l  dec 
velop local recurrent disease or peri toneal carcinosis.  I t  is well known 
from other tumors( pancreas, ovary) that  free tumor ce l ls  are the main reason 
fo r  recurrent intraabdominal disease. 
Peritoneal lavage was performed in 62 pat ients shor t ly  a f te r  laparotomy in or- 
der to look for  free gast r ic  cancer ce l l s .  
Material and methods: male 34; female 28; mean age 59 yrs . (31-80) ;  resection 
rate 89%. Peritoneal lavage was done with 100 ml of normal saline(37°C) i n f ra -  
col ic(smal l  pelv is)  and supracol ic(close to the tumor). After cent r i fugat ion of 
10 ml lavage f l u i d  smear preparations of the sediment were prepared for  immedi- 
ate cytology. Cytological diagnos~and tumor c lass i f i ca t i on  were done according 
to WHO c r i t e r i a .  
Results: 11 pts.(18%) had free intraabdominal tumor ce l l s .  7 of these 11 pts 
}Tad macroscopical peri toneal carcinosis.  4 pts. wi th local advanced disease 
(T 2 - T4, NI - N2) had an unsuspicious lavage i n f r aco l i c ,  but free tumor ce l ls  
supracol ic( located to the tumor). 
Conclusions: Free intraabdominal tumor ce l ls  re f l ec t  the high r isk  of intraabdo- 
minal relapse of gast ro in tes t ina l  carcinomas. Whether surgical procedures 
(gastrectomy, lymphadenectomy) increases the rate of free tumor cel ls ,has to be 
invest igated in a fur ther  t r i a l .  

Abt . f .  Abdominal- und Transplantat ionschirurgie,  Med. Hochschule, Konstanty- 
Gutschow-Str. 8, 3000 Hannover 61, FRG 
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LEUKOVORIN(L)/ETOPOSIDE(E)/5-FLUDROURACIL(F) IN ADVANCED GASTRIC CANCER - PHASE 
I / I I  STUDY IN ELDERLY PTS. OR PTS. WITH CARDIAC RISQUES 
H. Wilke, P. Preusser, U. Fink, Chr. Sch~ber, M. Stahl, H. Link, M. Fromm, 

Achterrath, H.-J. Meyer, H. Poliwoda, H~-J. Schmoll 

E and F are act ive in gastr ic  cancer and act synergist ic in v i t r o  and in vivo. 
The enhanced cy to tox i c i t y  of F in combination with L is well known. A phase 
I / I I  study was carr ied out to determine the recommended dose for  phase I I  stu- 
dies. In addi t ion f i r s t  data on ant ineoplast ic  a c t i v i t y  were ascertained. L 
300 mg/m 2 i0 min in f .  fol lowed at once by E 100 mg/m 2 50 min in f .  fol lowed at 
once by F 500 mg/m 2 15 min in f .  were given on day i ,  2, 3; repeat day 22-28. 
E was escalated in doses of 20 mg/m 2 per dose level un t i l  in to lerab le  t o x i c i -  
ty occured in 2 out of 5 pts . .  5 pts. received I00 mg/m 2 of E. Dose l im i t i ng  
t o x i c i t y  was seen with 140 mg/m 2 E. Thus the recommended dose of Etoposide in 
th is schedule was 120 mg/m 2. So far  17 pts. were treated with th is dose in an 
ongoing phase I I  study. Pts. were older than 65 yrs. or had underlying cardiac 
disease. 17 pts. are evaluable for  t o x i c i t y  (>_.1 cycle) ,  15 pts. are evaluable 
for  response (~2  cycles). 2 pts. are too early to evaluate. Al l  pts. had mea- 
surable disease. Character ist ics:  Male 11; female 6; mean age 66 yrs. (46-75) ;  
mean Karnofsky PS 75%(60-100); local advanced disease 4; Ml-disease 13. 
Results: CR 2(IpCR proven by secondJook g~strectRmy), P~ 6; CR+PR8(53%), PD 
7 ~ - T E i t y  WHO grade: leukopenia IU(5),^2u(6),^3u(4), 4~(1); thromboc~tope- 
n~a IU(6), 2u(2);omUCosit is/stomati t is lV(4),  2u(2); nausea/vomiting 1 (6),  
2u(4); alopecia 3 (14); median remission duration and median survival too 
ear ly.  Conclusions: This regimen is well to lerab le  in e lder ly  pts. and pts. 
with cardiac risques. The response rates in th is  ongoing study seem to be at 
least as good as treatment results being reported with chemotherapy programs 
including anthracyclines. 
Abt. H~matologie & Onkologie, Med. Hochschule Hannover, D-3000 Hannover 61 
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FAST NEUTRON :RRADIATION, CHEMOTHERAPY AND SURGERY IN SOFT 
TISSUE SARCOMAS - RESULTS OF MUILTIMODALITY TREATMENT 

R. Sehwarz~ H . - J .  WehlT W.-P.  Brockmann~ S. G leis_be_rg . . . . . . . . . .  

The cons idera t ion  of mul t imoda] i ty  approaches to the loca l  and system4e 
treatment of so f t  t i ssue  sarcomas is an important aspect of the modern 
management off t h i s  disease. Between 1984 and 1987 83 pat ients  wi th 
so f t  t i ssue  sarcomas of d i f f e ren t  loca t ion  and d i f f e ren t  h i s t o l o g i c  
types are reviewed. 
A l l  of these pat ien ts  were t rea ted  with fast  neutrons (DT~ 14 MeV). 
The major i t y  of  them was t rea ted  in combination wSth other treatment 
modalit ies. 
Two or more neutron-fields were applied. Most of the patients received 
a moulage for the neutron irradiation. Different doses were delivered in 
relation to the individual situation (location, radiotherapy before the 
neutron irradiation, neutron irradiation as preoperative irradiation ete.). 
Most of the 85 patients received surgery Jn the management of primary 
tumour, local recurrence or distant metastases. 
15 patients received chemotherapy, 5 of them with the intention of 
prophylaxis of dissemination, iO patients in managing distant metastases. 
The most often employed regimens were CYVADIC, ADM-DTIC or combinations 
of various agents with Holoxan. 
Principles and results of fast neutron irradiation and chemotherapy of 
soft tissue sarcomas will be presented. 

RADIOLOGISCHE UNIVERSITiTSKLIN~K, ABTLG. FOR STRAHLENTHERAPTE 
IF. MEDIZINISCHE UNIVERSTT~TSKLIN!K, ABTLG. FOR 

H~MATOLOGIE UND ONKOLOGIE 
UNIVERSITATSKRANKENHAUS EPPENDORF. D 2000 HAMBURG 
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MALIGNANT FIBROUS HISTIOCYTOMA (MFH): 
HOTCHPOTCH OR ENTITY? 

K. Donhuijsen, U. Schmidt, K. Metz and L.-D. Leder 

We inves t iga ted  seventy surg ica l  specimens of MFH in order to assess to 
what extent  these tumors show i n t e r i n d i v i d u a l  and i n t r a i n d i v i d u a l  
heterogenei ty  . Most of the cases presented the morphology of wel l  known 
subtypes, i . g .  s tor i fo rm-p leomorph ic ,  myxoid, g ian t  c e l l ,  inf lammatory 
and angiomatoid subtype with moderate i n t e r i n d i v i d u a l  d i v e r s i t i e s  . Some 
of the cases presented with h i s t o l o g i c  c r i t e r i a  of a myogenic 
d i f f e r e n t i a t i o n  which could be demonstrated u l t r a s t r u c t u r a l l y  as well as 
immunohistochemically. 

More impor tan t ly  a considerable number of cases revealed i n t r a i n d i v i d u a l  
heterogenei ty :  not r a r e l y  there were h i s to log ies  of two or more subtypes 
w i th in  an i nd i v i dua l  tumor. 

The f ind ings  are discussed with regard to the j u s t i f i c a t i o n  of a s t r i c t  
h is togenet ic  c l a s s i f i c a t i o n  of MFH. 

I n s t i t u t  fur  Pathologie der Un ive rs i t~ t  Essen, 
HufelandstraSe 55, D-4300 Essen 
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MALIGNANT SOFT TISSUE TUMORS - HISTOLOGICAL RECLASSIFICATION AND THERAPEUTIC 
PRINCIPLES 
G. Germann 
Cooperative m u l t i - d i s c i p l i n a r y  treatment of sof t  t issue sarcomas is based on 
exact pathological  evaluat ion and c l a s s i f i c a t i o n .  
One hundred t h i r t y - f i v e  pat ients with malignant sof t  t issue tumors were t rea -  
ted over a 12 year period at our i n s t i t u t i o n .  Retrospect ive data analysis re- 
veals,  tha t  only 43 % of the pat ients  were seen with a primary les ion.  Fourty- 
seven percent were re fer red a f te r  exc is ional  biopsy, i n s u f f i c i e n t  resect ion or 
the f i r s t  local recurrence. Ten percent of the pat ients were admitted with the 
second or mu l t i p le  local recurrence. Precise h i s to log i ca l  staging and grading 
was performed in only 5 % of the pat ients re fer red to our department. Unt i l  
1980 15 amputations and 58 local resect ions with "safety margins" were per- 
formed. In 1980 limb saving resect ions with funct iona l  res to ra t ion  of the ex- 
t remi t i es  by defect coverage with local or f ree myocutaneous f laps have been 
introduced in to  the therapeut ic  regimen. Only 2 amputations were performed ever 
since. These treatment p r inc ip les  al low fo r  local disease control  in more than 
90 % of a l l  cases. The h i s to log ica l  s l ides of 60 pat ients were reevaluated.  
Fourty percent of sof t  t issue sarcomas had prev ious ly  been c l ass i f i ed  as l i p o -  
sarcomas, 20 % as f ibrosarcomas. Rec lass i f i ca t ion  of the s l ides demonstrated 
a completely d i f f e r e n t  d i s t r i b u t i o n  of sof t  t issue sarcomas. In only 31% of 
the cases liposarcomas were confirmed, whereas malignant Fibro-Hist iocytomas 
(MFH) were found in 26 %. Only 3 % of the tumors were c l ass i f i ed  as f i b r o -  
sarcomas. This sh i f t i ng  of pathologic c l a s s i f i c a t i o n  in our experience might 
have considerable impact to therapeut ic  regimen. Rad ica l i t y  as well as surgical 
proceeding and adjuvant rad ia t ion  or chemotherapy depend on correct  h i s t o l o g i -  
cal d iagnosis.  Exactstaging and grading and evaluat ion by an experienced patho l -  
ogist  is urgent ly  required.  
Klinikum d.Joh.-Wolfg.Goethe Un ivers i t .  Zentrum d.Chi rurg ie ,  6-Frankfur t  70 
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CYTOSTATIC TREATMENT OF ADVANCED SOFT TISSUE SARCOMAS (STS). 
CLINICAL REPORT ON 64 PATIENTS 

R. Fuchs, M. Schroeder, M. Westerhausen 

From Jan. 1978 to May 1987 s i x t y - f o u r  pts with advanced STS were t reated with 
CYVADIC (n=31) or with a combination of Ifosfamide ( I fo )  in various dosages 
(5 g/m 2 d l ;  2,5 g/m 2 di_2; 1,5 9/m 2 dl_ 5) together with ADM 50 mg/m 2 d I (n=13) 
or I fo  combined with other cy tos ta t i cs  (n=15). Five pts received d i f f e r e n t  
schedules (VACA; DDP, Theprubicin or high-dose MTX). In case of f a i l u r e  
the pts were crossed over from CYVADIC to an I fo -conta in ing  regimen or vice 
versa. The pts aged between 14 - 71 yrs .  H i s t o l og i ca l l y  we met: f ib rosa,  i i ,  
leiomyosa, i0 ,  l iposa.  9, malignant f ibrous hist iocytoma 9, rhabdomyosa. 7, 
angiosa. 5, synovialsa.  3, neuro- f ibrosa.  3, others 7. Eleven pts presented 
an inoperable local recurrence wi thout  d is tan t  metastases. Eight pts had a/local 
mass concurrent with metastases. In 45 pts a metastat ic  disease was found. 
Twenty-four pts had metastat ic  lesions in one organ (lungs 14/24; l i v e r  4/24; 
bone 3/24).  Twenty-nine pts (43 %) had a tumor spread to two or more organs. 
For a l l  64 pts the response rate was 21/64 (33 %) with CR: 2 (3 %). Median 
surv iva l  fo r  responders was 16 (6-72) mos. NC 11/64 (17 %). PD 32/64 (50 %) 
with median surv iva l  of 6 (1-20) mos. For the d i f f e ren t  treatment regimens 
we achieved the fo l lowing response rates:  CYVADIC: 10/31 (32 %) with CR 2 
(6 %), ADM-Ifo: 3/13 (23 %), I fo  combined with others: 3/15 (20 %). There 
were no s t r i k i ng  d i f ferences between CYVADIC and I fo -con ta in ing  schedules. 
Five pts of the CYVADIC-group who responded p r imar i l y  to CYVADIC ha a second 
response to an Ifosfamide regimen. In contrary 4 p r imar i l y  res i s tan t  pts 
showed a response to second l i ne  chemotherapy. Tox ic i t y  was t o l e r a b l e ,  however, 
two e l d e r l y  pts suffered from t r a n s i t o r y  severe encephalopathy re la ted to 
I fosfamide. One pt died from septicemia due to leucocytopenia. 
Med. K l i n i k  I I ,  St. Johannes-Hospita], An der Abtei 7-11, D-4100 Duisburg 11 
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INTRAVESICAL APPLICATION OF MITOMYCIN C WITH AND WITHOUT 
HYALURONIDASE (H.)  IN PATIENTS WITH SUPERFICIAL BLADDER CANCER 

G.Baum.qartner and U.Maier 
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In 64 patients with superficial bladder cancer 20 mg Mitomycin C were 
applicated intravesical ly after t ransurethral  resection. In a randomised tr ial  
33 received only Mitomycin C and 31 patients received additional 200.000 u 
H. (Biochemie Sanabo, Austr ia) .  In 20 (10/10) of these 64 patients 
Mitomycin C plasma levels were compared after intravesical application with 
or without H..  No differences could be observed. 
In the remaining 44 patients the recurrance rate was compared after in t ra-  
vesical Mitomycin C with and without H..  In 23 patients receiving only 
Mitomycin C 5 local relapses developed up to now, in 21 patients receiving 
addit ionally H. only 1 local recurrance was observed. The difference is 
not yet stat ist ical ly signif icant. 

l l l .Med.Abte i lung und Ludwig Boltzmann-lnst i tut  fo r  Leuk~imieforschung und 
H~imatologie, Hanusch Krankenhaus, Heinrich Collin Stral~e 30, A-1140 Wien 
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LONG TERM TOXICITY OF TREATMENT OF NONSEMINOMATOUS TESTICULAR GERM CELL 
TUMOR (NSGCT) 

Ch.Clemm, H.Lauter, W.Mair, R.Hartensteln, W.Wilmanns 

From 1980 un t i l  1986 100 pat ients (pts) with NSGCT were fol lowed up in our out- 
pat ient  c l i n i c  a f te r  successful therapy with c i sp la t i n .  Chemotherapy consisted 
of 4 cycles of PVB (c isp la t in ,v inb las t ine ,b leomyc in)  only in 62 pts (group I ) ,  
8 pts had in tens i f ied  4-drug chemotherapy (group I I )  and the remaining 30 pts 
had addi t ional  treatment or pretreatment with other regimens (group I I I ) .  Al l  
100 pts were observed fo r  more than I year, 68 pts more than 3 years and 36 
pts more than 5 years, The observed tox ic  side ef fects were : I .  Paresthesia 
in 66%,with a re f lex ia  in 50% of group I during the f i r s t  year, mi ld paresthe- 
sia in 50% a f te r  5 years, a re f lex ia  pers is t ing in only 10%. Group I I  was simi- 
l a r ,  but in group I I I  76% of the pts had paresthesia in the f i r s t  year, 70% 
a f te r  3 years, and also 50% a f te r  5 years. 2. The Raynaud phenomenon was ob- 
served in about 30% of a l l  3 groups, rather constant over a period of 5 years. 
I pt had cerebral apoplexy. 3. Lung t o x i c i t y  of c l i n i c a l  relevance occurred 
in only 5%, but in these pts bleomycin dose exceeded 400mg. Radiological signs 
of up to 30% in the f i r s t  year declined to 10% a f te r  3 years. 4.Mild serum 
creat in ine elevat ion up to 1,8 mg/dl was consistent in about 50% in a l l  groups 
over a 5 year period. 5. Bone marrow t o x i c i t y  showed only mild thrombopenia 
of 50.000-100,000 in about 20% of the cases. Since most of the observed side 
ef fects are only l i g h t l y  or not at a l l  revers ib le ,  i t  is important to exclude 
chronic side ef fects by dose l i m i t a t i o n  or e l iminat ion of drugs (v inb last ine 
subst i tuted by etoposide) and possibly reconsidering the ind icat ion fo r  se- 
condary surgery. 

M ed. K l in ik  l l l , K l i n i k u m  GroBhadern der Univers i t~t  MUnchen, IV.Med.Abtlg. des 
S:t~dt.Krankenhauses MUnchen-Harlaching, D-8000 MUnchen 70 
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CLASSIFICATION OF MELANOMA BASED ON THE HISTOLOGICAL GROWTH PATTERN 

O. Leder, H. Kurz and H, Wokalek 

For the c lass i f i ca t i on  of melanoma Clark's proposal is general ly recommended. 
As opposed to th is ,  Ackerman developed a unifying concept, showing that  a l l  
melanomas have a tendency to grow hor izonta l l y .  His concept accounts for  the 
d i f f i c u l t i e s  in melanoma c lass i f i ca t i on .  In order to learn more about the s ig-  
nif icance of Clark's c lass i f i ca t i on ,  one of us c lass i f ied  the melanomas of the 
years 1976-79 (Univers i ty  Hospital for Dermatology, Freiburg). Our rec lass i -  
f i ca t ion  was assumed to be correct, i f  i t  was in accordance with the diagnosis 
of the c l i n i ca l  pathologist .  In the case of dif ferences the c lass i f i ca t i on  was 
repeated and a diagnosis accepted i f  i t  was the same as a previous one. In the 
case of three d i f fe ren t  diagnoses, a th i rd  c lass i f i ca t i on  was performed. 
All  c lass i f i ca t ions  were carr ied out without knowledge of previous resul ts.  
A l terat ions of connective' t issue, signs of inflammation as well as c l i n i ca l  
observations were not considered. According to these rules, 146 cases were 
c lass i f ied  in the f i r s t  or second, 36 in the th i rd  run while 5 cases remained 
unclassi f ied. 
D i f f i c u l t i e s  in d iscr iminat ion ar ise especia l ly  between super f ic ia l  spreading 
melanomas and lent igo maligna melanomas and l ikewise between the l a t t e r  and 
nodular melanomas. Moreover, d i f f e ren t i a t i on  between atypical  melanocytes 
and just  crowded normal melanocytes is somewhat a rb i t ra ry .  This problem can 
be considered a so-called subvisual one and can be solved with automated 
methods only. 

Anatomisches I n s t i t u t  der Universi t~t ,  A lber ts t r .  17, 
Univers i t~ts-Hautk l in ik ,  Hauptstr.7, D-7800 Freiburg i ,Br .  
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SIGNIFICANTLY LOWER INCIDENCE OF INTERSTITIAL PNEUMONIA (IP) AFTER BMT FOR 
LEUKAEMIA POSSIBLY DUE TO IMMUNOGLOBULINE PROPHYLAXIS EXCLUSION OF CMV- 
POSITIVE PLATELET DONORS AND A MODIFIED RADIATION REGIMEN 
P. Kalhs, W. Hinterberger, G. Alth, W. Kal l inger ,  H. Kolbabek, P. HBcker, 
I .  Schwarzinger, W. Emminger, M. Kos, S. Panzer, M. Hinterberger-Fischer, 
M. Kundi, H. Gadner and K. Lechner 
The IBMTR evaluated 6 r isk factors for  i n t e r s t i t i a l  pneumonitis (IP): MTX for  
GvHD-prophylaxis, age 21 years, acute severe GvHD, 6 months in terva l  from 
diagnosis to BMT, performance score pretransplant 90 %, dose rate 5 rad/min 
together with MTX for  GvHD-prophylaxis). The effects of CMV immunoglobuline 
prophylaxis and the use of only CMV-negative p la te le t  donors were not evalu- 
ated. We started CMV-Immunoglobuline prophylaxis (Cytotect* 1 ml/kg b.w., every 
2 weeks up to day I00) and excluded related and unrelated p la te le t  donors (ex- 
cept the marrow donor) with antibodies agains CMV. TBI was adjusted as fol lows: 
Non-fractionated i r rad ia t ion  (I000 rad, lungs 800 rad), del ivered by a Co 60 
source at 3-4 rad/min. Between IX/83 and XII/86 none of 29 consecutive a l lo -  
geneic leukaemic marrow graf t  rec ip ients acquired IP. Based on the r isk factors 
defined in the IBMTR analysis, the indiv idual  r isk to acquire IP would have 
been between 9 % and 61% (median: 43 % = 9/23 pat ients) in our series. The 
p robab i l i t y  to remain free of IP only by chance was less than 0,0005 % (Bi- 
nomial test)  in our pat ients.  This incidence is s ign i f i can t l y  lower than that 
seen i n  the 932 reported IBMTR patients (p - 0 , 0 1 ,  chi-square tes t ) .  We con- 
clude that in addit ion to the described low dose rate rad iat ion procedure CMV- 
immunoglobuline prophylaxis and the exclusion of CMV posi t ive p la te le t  donors 
reduce the incidence of IP af ter  al logeneic BMT for  leukaemia. 

1 st Department of Medicine, Universi ty of Vienna, Lazarettgasse 14, 
1090 Vienna, Austr ia 
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BONE MARROW TRANSPLANTATION: DOES PRIOR IRRADIATION INFLUENCE 
CYCLOPHOSPHAMIDE (CP) PHARMACOKINETICS ? 

U. Schuler, HP. Waidelich, T. Wagner, HJ. Kolb and G. Ehninger 

Radiation induced inh ib i t i on  of mixed funct ional  oxidases (MFO) has been 
reported to be the cause of al tered e l iminat ion of mitomycin-C a f te r  t o t a l  
body i r r ad ia t i on  (TBI). CP is an inact ive prodrug metabolized as wel l  by 
hepatic MFO forming the act ive a lky la t ing  agent 4-hydroxycylophosphamide 
(4-HOCP). Therefore a reduced exposit ion to cytotoxic compounds might occur 
a f te r  p r i o r  i r r ad ia t i on  of pat ients.  

Aim of our study was to compare the e l iminat ion and act ivat ion of CP in 
7 pat ients who had TBI p r io r  to chemotherapy with data of 11 pat ients who had 

chemotherapy f i r s t .  CP was given in a dose of 50-60 mg/kg B.W. IV over 60 
minutes over 2-4 days. CP levels were measured by N/P-flame ionizat ion gas 
chromatography, 4-HOCP by l ibe ra t ion  of acrolein and i t s  f luorometr ic  
determinat ion. 

As in pat ients without pretreatment ( ) ,  we found a decrease in the 
terminal  ha l f - l i ves  of CP from 4.3 (7.1) hrs on the f i r s t  day to 2.3 (5.5) hrs 
on the second and 2.2 (4.3) on the fourth day of treatment. At the same time 
AUC values of act ivated metaboli tes a f te r  hydroxylat ion increased from 
11.4 (10.5) to 23.28 (18.2) and 16.7 (26.1) hrs*nmol/ml respect ively 
(di f ferences n . s . ) .  

The ac t iva t ion  and e l iminat ion of CP is not s i gn i f i can t l y  al tered by 
p r i o r  TBI. There may be an ins ign i f i can t  decrease of h a l f - l i f e s  of CP, however 
there is no di f ference in the exposi t ion to the a lky la t ing  metabol i te 4-HOCP. 
The resul ts  are in accordance with animal studies done in NMRI mice, 

Medizinische Un ivers i t~ tsk l in ik ,  Otf r ied-I I l~] l ler-Str . ,  74 T~bingen, FRG 
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PURGING OF BONE MARROW WITH IMMUNOMAGNETIC TECHNIQUES 

Th. Hecht,  M. Henke, U. Weitzmann, G.W. L~hr 

Au to logous  bone marrow t r a n s p l a n t a t i o n  (ABMT) is  i n c r e a s i n g l y  
pe r fo rmed in leukemia  p a t i e n t s  f o r  c o n s o l i d a t i o n  when a comp le te  
r e m i s s i o n  (CR) is  reached by s tanda rd  or  h igh  dose r e m i s s i o n  
i n d u c t i o n  chemotherapy .  However, even in CR the bone marrow may be 
c o n t a m i n a t e d  w i t h  m a l i g n a n t  c e i l s ,  t h a t  e v e n t u a l l y  cause leukemic  
r e l a p s e s .  We have used an immunomagnet ic t e c h n i q u e  f o r  c l e a n s i n g  
bone marrow from a n t i g e n  p o s i t i v e  c e l l s  w i t h  monoc lona l  a n t i b o d i e s ,  
p o l y s t y r e n e  m i c r o s p h e r e s  and a magne t i c  f i e l d  (Lea et  a I . ,  Scand. 
J. Immunol.  23, 509, 1986).  Bone marrow was a s p i r a t e d  f rom the  
i l i a c  c r e s t  f rom h e a l t h y  v o l u n t e e r s .  The mononuc lear  c e i l s  were 
s e p a r a t e d  by d e n s i t y  g r a d i e n t  c e n t r i f u g a t i o n  and c o n t a m i n a t e d  
w i t h  1o%, 15% and 20% of c u l t u r e d  c e l l  l i n e s ,  e x p r e s s i n g  the  Leu-1 
a n t i g e n  ( M o l t - 4 )  and the  B-I  a n t i g e n  ( D a u d i ) .  A f t e r  i n c u b a t i o n  
w i t h  Leu-1 and B-I  monoc lona l  a n t i b o d i e s  f o r  3o min at  4 0 C ,  
t he  c e l l s  were r o s e t t e d  w i t h  the  m i c r o s p h e r e s  f o r  h a l f  an hour 
at  4 0 C  and f i n a l l y  sepa ra ted  w i t h  a magne t i c  f i e l d .  The f r a c t i o n s  
o b t a i n e d  were s t u d i e d  f o r  p u r i t y  by the  PAP-s l i de  t e c h n i q u e  (Hecht 
e t  a l . ,  Blood 58, 856, 1981) o r - i n  some e x p e r i m e n t s -  w i t h  a f l u o r -  
escence m i c r o s c o p e ,  when the  c o n t a m i n a t i n g  c e i l s  were l a b e l l e d  
w i t h  the  Hoechst 33352 n u c l e a r  dye.  Less than 0.1% of r e s i d u a l  
c o n t a m i n a t i o n  was seen upon e x a m i n a t i o n .  This t e c h n i q u e  may be 
u s e f u l l  in p u r g i n g  bone marrow p r i o r  to  ABMT. 

Depar tment  o f  Hemato logy and Oncology,  U n i v e r s i t y  of  F r e i b u r g /  
H u g s t e t t e r s t r a s s e  55, 78 F re i bu rg /Ge rmany  
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~POIETIC RECONSTI~JTIONAFTER BC~EMARROWTRANSPLANTATION FOR TREATMENT 
OF CHRONIC MYELOID L E U ~  (CML) 

R. Arnold, H. Zimprich, T. Schmeiser, M. Wiesneth, B. Hertenstein, K.H. 
Steinbach, B. Heinze, W. Heit and H. He~0el 

25 patients with C~4L (chronic phase n=18, accelerated phase n=6, blast crisis 
n=l) received an allogeneic bone marrow transplant from a HLA identical 
sibling. Ha~aopoietic reconstitution was studied by analysis of the trans- 
planted cells (MNC's, CFUc, BFUe, CFUe) and the peripheral blood counts 
(granulocytes, platelets, reticulocytes) every second day. Statistical 
analysis was done by Spearman rank correlation coefficients and Wilcoxon 
testing. Between the transplanted MNC's and the time to reticulccyte recovery 
a statistically significant correlation was found, but not between transplan- 
ted progenitors and reticulocytes. Neither a significant correlation between 
transplanted cells and time to granulocyte recovery was found. This was 
probably due to a wide range of granulocyte and reticulocyte recovery. In 
median 500 granulocytes//ul p.b. were reached on day 25 (13-110), i000 
granulocytes//ul p.b. on day 29 (13-139), platelets ~ 50000//ul p.b. on day 
23 (13-110), reticulocytes ~ 40000//ul on day 26 (13-104). Analysis of single 
factors (e.g. age of patient, age of donor, duration of disease, splenectcmy 
(n=4), GvHD (n=8), relapse (n=4), interstitial pnetm~nitis (n=6), graft 
rejection (n=5)) showed that time to granulocyte and reticulocyte recovery is 
prolonged in patients with later graft rejection and relapse occuring after 
BMT. The difference in time to granulocyte and reticulocyte recovery between 
patients with and without relapse after BMTwas statistically significant 
(p < 0.05). 
Abteilung Innere Medizin III und Abteilung Klinische Physiologie, Universit~t 
Ulm, Steinh~velstraBe 9, D-7900 Ulm. 
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AUTOLOGOUS BONE MARROW TRANSPLANTATION IN PATIENTS WITH METASTATIC BREAST 
CANCER. A CLINICAL PHASE I I  TRIAL. 

A.A. Fauser, A. Langleben, p. Ahlgren, C. Shustik . . . .  

Conventional chemotherapy and/or hormonal therapy does not o f fe r  a cure fo r  
pat ients with metastat ic  breast cancer. However in most pat ients with recurrent  
disease some response to high dose chemotherapy can be achieved. The time 
period of tumor regression and control  of the disease is ra ther  short .  We 
t reated 5 pat ients  with metastat ic  breast cancer with high dose combined chemo- 
therapy fo l lowed by autologous marrow t ransp lan ta t ion .  The condi t ion ing regimen 
consists of 4 agents i . e .  c isplat inum 200 mg/m 2 ( to ta l  dose) given day I -5 ,  
cyclophosphamide 150 mg/kg on 3 days, mitoxantrone 30 mg/m 2 in 3 doses each 
of I0 mg/m 2, and melphalan 80 mg/m 2 in 2 doses escalated to I00 mg/m 2 at pre- 
sent t ime. The cryopreserved marrow, which has been purged with mafosfamide was 
reinfused 24 hrs a f te r  the las t  dose of chemotherapy was given. The condi- 
t ion ing  was f a i r l y  well to le ra ted  by a l l  pa t ien ts .  The major complains were 
nausea and vomit ing. Al l  pat ients demonstrated prompt hematological recovery.  
WBC was > I000 wi th in  21 days, at day 26 a l l  pat ients became independent of 
p l a te le t s  t ransfusions.  Bony pain, a chief  complain of 3 of the t ransplanted 
pat ients resolved completely.  Although the fo l low up on these pat ients is ra ther  
short (3-9 months) th is  approach might o f fe r  long term remissions or even a 
cure fo r  metastat ic  breast cancer pa t ien ts .  

Bone Marrow Transplant Unit ,  Royal V i c to r i a  Hospi ta l .  McGill Un ivers i ty ,  
Montreal, Canada. 
Med. K l i n i k ,  A lber t  Ludwig-Univers i t~t ,  Freiburg, West Germany. 
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INCIDENCE, PROGNOSIS AND CONSEQUENCES OF ENDOCRINE AND REPRODUCTIVE 
DYSFUNCTIONS IN PATIENTS (PTS) AFTER BONE MARROW TRANSPLANTATION (BMT). 
E.D. Kreuser, Th. Schmeiser, W.D. Hetzel,  E. Brgndle, M. Wiesneth, B. Herten- 
stein~ R. Arnold~ W. Heit~ H. Heimpel 

BMT fo r  treatment of pts with ap las t i c  anemia and leukemia i s  resu l t i ng  in  an 
increasing number of long term surv ivors.  Since a l k y l a t i n g  agents and 
i r r a d i a t i o n  are known to cause i r r e v e r s i b l e  gonadal t o x i c i t y  in men and women 
(J. Cancer Res. Cl in .  Oncol. 113: 260, 1987) we conducted a study to evaluate 
the impact of condi t ion ing therapy on endocrine and reproduct ive funct ions in  
pts a f t e r  BMT. 20 women and 26 men successful ly t ransplanted fo r  AUL/ALL (n= 
14), AML/AMML (n=13) CGL (n=13), and SAA (n=6) were studied. Diagnost ic 
procedures included hormone analyses, in terv iews and sperm evaluat ions.  In 
20/20 women therapy-induced primary ovar ian f a i l u r e  occurred 1-3 months a f t e r  
BMT resu l t ing  in  severe endocrine and reproduct ive dysfunct ions. A l l  women 
except those using ora l  contracept ives showed FSH-, LH-, es t radLol -  and 
progesterone values w i th in  postmenopausal range. 16/20 (8Q~) women suf fered 
from premature menopausal symptoms. No woman showed recovery of ovar ian 
funct ions a f t e r  BMT. 26/26 men showed elevated FSH-levels and azoospermia 
wi thout  evidence of r e s t i t u t i o n  of reproduct ive capaci ty  a f t e r  BMT. In 
contrast  testosterone and LH-levels were w i th in  normal l i m i t s  in  a l l  men. Our 
resu l ts  suggest 1) I r r e v e r s i b l e  s t e r i l i t y  but normal gonadal s tero id  synthesis 
in a l l  men a f t e r  BMT. 2) I r r e v e r s i b l e  i n f e r t i l i t y  and chronic hormone 
def ic iency in a l l  women resu l t i ng  in  premature menopausal symptoms in  8Q~. 3) 
E f fec t i ve  estrogen replacement is  s t rong ly  ind icated in  women a f t e r  BMT to 
prevent l a te  metabolic and psychic sequelae due to chronic hormonal def ic iency.  

Abt. Innere Medizin I I I ,  U n i v e r s i t ~ t s k l i n i k  Ulm, Ste inh~ve ls t r .  9~ D-7900 Ulm 
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HLA-"DY", NOVEL CLASS I I  DETERMINANTS FOR THE INDUCTION OF AUTOREACTIVE T CELLS 
AND THEIR APPARENT ROLE IN IMMUNOREGULATION AFTER ALLOGENEIC BONE MARROW 
TRANSPLANTATION (BMT) 
P. Wernet, E.M. Schneider, N. Fernandez, G. Ehninger, M. Haen, and G. Pawelec 
Thus fa r  four l ines of evidence have allowed the d e f i n i t i o n  of a novel HLA- 
class I I - l i k e  determinants ca l led HLA-"DY": 
l . )  Select ive expression on defined leukemic b last  ce l l s  lacking HLA-DR, -DQ 
and -DP antigens. 2.) Sequential immunoprecipitat ions and 2-dimensional ge l -  
e lect rophores is  employing HLA-DR, -DQ, -DP-specif ic moab as well  as moAb de- 
f ined HLA-"DY" as molecules of HLA-class I I  nature. 3.) Speci f ic  i n h i b i t i o n  of 
autoreact ive inducer-T ce l l  clones with e i the r  suppressor or helper funct ion 
for  T ce l l  p r o l i f e r a t i o n  by "DY"-react ive monoclonal ant ibodies (moAb) and not 
by moAb spec i f ic  fo r  -DR, -DQ and DP. 4.) Pre ferent ia l  expression of "DY"-de- 
terminants on ant igen-present ing ce l l s  as well as on act ivated T ce l l s  in pe r i -  
pheral blood from BMT pat ients during the ear ly  phase of hematopoetic recon- 
s t i t u t i o n  and se lec t i ve l y  prolonged expression in pat ients with chronic v i rus 
in fec t ions .  From these resu l ts  i t  was concluded that  an autost imulatory  net- 
work of T ce l l  subpopulations is apparent ly regulated by novel HLA-class I I  
molecules, designated "DY". "DY" may be apparent ly t r a n s i e n t l y  necessary during 
T-T i n te rac t i on  c i r c u i t s  involved in to lerance induct ion.  Moreover, "chronic 
DY-hyperexpression" may ind icate  a pers is tent  d isequ i l ib r ium in T ce l l  react -  
i v i t y  which in turn condi t ions immunodeficiency in these l a t t e r  pat ients .  

Immunologisches Labor der Medizinischen K l i n i k ,  D-7400 TUbingen 
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EFFECTS OF NONFROZEN PRESERVATION OF HUMAN BONE MARROW ON THE SUBSEQUENT 
GENERATION OF MICRO LONG-TERM BONE MARROW CULTURES* 

H.-G. Mergenthaler (1 ,2) ,  P. D6rmer (1) 

Previous studies have shown that  human p lu r ipo ten t  stem ce l l s  capable of re- 
generating bone marrow aplasia may be cryopreserved in l i qu i d  ni trogen. However, 
the f reezing procedure is t ime consuming, expensive and requires technological  
investment. Moreover, ind ica t ions  ex is t  that  there is a cer ta in  degree of cryo- 
i n j u ry .  In special cases, Hartmann et a l .  (Blut 1981, 42: 209-220), showed that  
cryopreservat ion of bone marrow ce l l s  may be replaced by nonfrozen preservat ion 
techniques. We, there fo re ,  analyzed the ef fects of marrow storage at 4°C on 
both hemopoietic progeni tor  ce l l s  and bone marrow ce l l s  responsible fo r  the 
induct ion and maintenance of hemopoiesis in v i t r o .  The cu l tu re  of the l a t t e r  
was performed by using a new micro long-term bone marrow cu l ture  technique. 
Storage of marrow ce l l s  fo r  up to 72 h at 4°C resul ted in a recovery of GM-CFC 
not s i g n i f i c a n t l y  d i f f e r e n t  from the cont ro l .  Micro long-term cul tures also 
i n i t i a t e d  by bone marrow ce l l s  stored fo r  up to 72 h at 4°C generated nucleated 
ce l l s  and GM-CFC fo r  4 weeks at leas t .  Furthermore, these ce l l s  establ ished 
conf luent  and morphologica l ly  normal adherent layers .  Thus, nonfrozen storage 
of human bone marrow ce l l s  for  at least  72 h w i l l  preserve hemopoietic pro- 
gen i tor  ce l l s  and both stromal and immature hemopoietic ce l l s  being capable of 
inducing and maintain ing hemopoiesis in v i t r o .  
*Supported by the DFG, Bonn, Me 656/3-I and 656/3-2 

(1) GSF-Inst. f .  Exp. Hgmatologie and 
(2) I l l .  Med. K l i n i k ,  Univ. Klinikum GroBhadern, Landwehrstr. 61, 

D-8OO0 MUnchen 2 
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EFFECTS OF RECHARGING WITH ALLOGENEIC HUMAN BONE MARROW CELLS OF MICRO LONG- 
TERM BONE MARROW CULTURES CONTAINING PREFORMED MARROW-DERIVED STROMAL LAYERS* 

H.-G. Mergenthaler (1 ,2) ,  P. BrUhl (1),  P. D6rmer (1) 

Recently, we have establ ished a min ia tur ized human long-term bone marrow cul -  
ture (LTBMC) technique. This was shown to be as e f f ec t i ve  as conventional 
LTBMCs in terms of maximum p r o l i f e r a t i o n  period and progeni tor  ce l l  product ion. 
In order to estab l ish two-step a l logeneic  micro LTBMCs we analzyed the e f fec ts  
of recharging the cul tures by fresh a l logeneic bone marrow ce l l s  (BMC). Using 
normal human BMC many iden t i ca l  micro LTBMCs were establ ished and fed by weekly 
removal of ha l f  the non-adherent ce l l  suspension and addi t ion of an equal vo l -  
ume of f resh medium. Af ter  confluency of the adherent stromal layers the non- 
adherent ce l l  suspensions were taken o f f  and the cul tures were recharged with 
fresh a l logeneic mononuclear BMC. The l a t t e r  was performed e i the r  d i r e c t l y  or 
a f te r  i r r a d i a t i o n  of the adherent layers .  Thereafter ,  the cul tures were fed as 
above and the ce l l s  removed were counted and assayed fo r  granulocyte-macrophage 
colony-forming ce l l s .  Normally, one would expect that  pu ta t ive  stem ce l l s  re-  
sponsible fo r  induct ion and maintenance of in v i t r o  hematopoiesis should have 
an enhanced surv iva l  po ten t ia l  when seeded onto a preformed stromal layer .  
I n t e res t i ng l y ,  however, there was no obvious d i f fe rence between sham -recharged 
cu l tures ,  cul tures which have been recharged d i r e c t l y ,  and cul tures recharged 
a f te r  i r r a d i a t i o n .  
*Supported by the Deutsche Forschungsgem. Bonn, Me 656/3-2. 

(1) GSF-Inst. f .  Exp. Hgmatologie and 
(2) I l l .  Med. K l i n i k ,  Univ. Klinikum MUnchen-GroBhadern, Landwehrstr. 61, 
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CAMPATH-I KILLS ADDITIONAL BONE MARROW CELL POPULATIONS WHEN 
HIGHER LYTIC ACTIVITY: IMPLICATIONS FOR CLINICAL T-DEPLETION 

B. MUller, G. K l icker ,  P. Dreger, W. MUller-Ruchholtz 

EMPLOYED WITH 

373 

T-deplet ion of human bone marrow (BM) graf ts  is now mostly carr ied out with 
the ra t  ant i - lymphocyte monoclonal antibody CAMPATH-I (CP-I) + human comple- 
ment (HC). BM purging with CP-I + HC lowers g ra f t -versus-hos t - reac t ion  (GvHR) 
rate to 6% in f u l l y  MHC-matched t ransp lan ta t  rec ip ients  but increases i n c i -  
dence of hos t -versus-gra f t - reac t ion  (HvGR) from 1 to 11%. We recent ly  tested 
CP-I with a rabb i t  complement (RC), which was almost completely de tox i f i ed  by 
absorption with the human lymphoid ce l l  l i ne  KM-3, and observed near ly 2 log 
enhancement of spec i f ic  l y t i c  a c t i v i t y  of CP-I for  per ipheral  mononucleated 
ce l l s  when using RC instead of HC. Based on th is  f ind ing CP-I + RC was com- 
pared with CP-I + HC for  use in BM T-deplet ion.  The fo l lowing resu l ts  were 
obtained: ( I )  S ign i f i can t  increase of the amount of s p e c i f i c a l l y  lysed BM 
ce l l s  at saturat ing CP-I concentrat ions (26% versus 12% as tested in spec i f ic  
Cr-release assay); (2) a lower number of BM ce l ls  s t i l l  bearing CP-I on 
surface a f te r  l y t i c  treatment (4% versus 9% pos i t i ve  ce l l s  as assayed by 
immunocytochemical methods); (3) a stronger reduct ion of both lymphatic and 
monocytic BM ce l l  numbers, whi le BM stem ce l l s  are not af fected.  Conclusions 
and suggestions: CP-I + RC el iminates a broader ta rget  ce l l  spectrum in BM. 
This phenomenon may be due to the fac t  that  BM ce l l s  (GvHR-effectors?) with 
low Campath-l-antigen densi ty  are so le ly  lysed by the much more e f f ec t i ve  RC. 
On the other hand, i n s u f f i c i e n t  l ys i s  by HC resu l ts  in a s i gn i f i can t  propor- 
t i on  of CP-I coated ce l l s  remaining in the BM g ra f t .  This may f a c i l i t a t e  
recogni t ion of g ra f t  ce l l s  by the host 's immune system and thus promote HvGR. 

Department of Immunology, Univers i ty  of K ie l ,  Brunswiker St r .4 ,  D-2300 Kiel 
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A T-DEPLETING MONOCLONAL ANTIBODY STRONGLY REDUCES BONE MARROW 
AND THUS MAY FACILITATE THE PREVENTION OF GRAFT REJECTION 

P. Dreger, U. Pieper, J. Harpprecht and W. MUller-Ruchholtz 

IMMUNOGENICITY 

In c l i n i c a l  bone marrow (BM) t ransp lan ta t ion ,  T-deplet ion of the g ra f t  by use 
of monoclonal ant ibodies (MoAb) has proven to prevent gra f t -versus-host - reac-  
t i on .  However, th is  kind of g ra f t  manipulat ion has increased the otherwise rare 
incidence of g ra f t  r e j ec t i on .  In th is  context ,  e a r l i e r  f ind ings from our labo- 
ra to ry  revealed that  the immunogenicity of a T-depleted BM gra f t  depends on the 
antibody employed for  deple t ion.  Therefore we studied our newly developed an t i -  
pan-human-lymphocyte MoAb K31 for  reduct ion of BM immunogenicity and fo r  sui -  
t a b i l i t y  in c l i n i c a l  T-deplet ion.  Results: (1) When tested in a MLC-like assay, 
T-deplet ion with K31 + c o m p l e m e n t s  BM immunogenicity near ly to back- 
ground leve ls ,  whi le  other c l i n i c a l l y  establ ished MoAb l i ke  CAMPATH-I or CT-2 
reduce BM immunogenicity only i n s i g n i f i c a n t l y ,  (2) The reduct ion of immunogeni- 
c i t y  caused by K31 corre la tes with K31-mediated lys is  of BM ce l l s  of monocytic 
appearance. (3) Al l  known propert ies of K31 are compatible with i t s  use fo r  
c l i n i c a l  T-deplet ion:  K31 is a mouse IgM that  f i xes  rabb i t  complement. Though 
binding to a l l  human mature lymphocytes and monocytes, i t  does not a f fec t  the 
ma jo r i t y  of nucleated BM ce l l s  including stem ce l l s ;  i t  does not bind to 
t issues which are not of hematopoetic o r i g in  (as fa r  as tes ted) ;  i t  d isplays no 
i n t r i n s i n c  mitogenic a c t i v i t y .  Conclusions: (1) Reduction of BM immunogenicity 
wi thout  e l im ina t ing  hematopoetic progeni tor  ce l l s  is possible by performing T- 
deplet ion with K31 + complement. (2) With regard to g ra f t  r e j ec t i on ,  K31 or 
other T-deplet ing MoAb(-cocktai ls) that  s t rongly reduce immunogenicity appear 
to be superior to an t i -T -ce l l  MoAb l i ke  CT-2 and to CAMPATH-I. 

Department of Immunology, Un ivers i ty  of K ie l ,  Brunswiker Str.  2-6, D-2300 Kiel 
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R I A - H P L C - RATIO OF CICLSPORINE AFTER BONE MARROW TRANSPLANTATION 

H.Polchau, K.DOrner, G~Leimenstoll and MoRister 

Monitoring of ciclosporine (CS) after bone marrow transplantation (BMT) is 
necessary to achieve therapeutic but not toxic blood levels. In radioimmuno- 
assay (RIA) the value of CS is overestimated due to crossreacting metabolites, 
while the pure substance can be measured by high performance liquid chromato- 
graphy (HPLC). Therefore we measured CS in whole blood with HPLC using a modi- 
fication of the extraction procedure described by Annesley et al. (Clin Chem 
32:1407, 1986). It consisted in usinE EDTA-blood, centrifugation at 1200 x E 
and 4°C, reconstitution after evaporation with 150~w-i mobile phase and 250j~.i 
n-heptane, and injection of 90~i of the bottom layer after the last centri- 
fugation step. We used a 250 x 4.6 mm Octyl-Daltosil column maintained at 72°C~ 
Mobile phase was acetonitrile/methanol/water (7:1:2) at a flow rate of 1.2 
ml/min. The effluent was monitored at 213 nmo With this method we achieved a 
linear calibration curve from 25 to 2000 ng/ml. 
Comparison of CS values measured by HPLC and 125J-CS-RIA (IBL, Hamburg, FRG) 
showed a mean RIA-HPLC-ratio of I~8 in patients after BMT0 Patients after 
renal transplantation showed a significantly higher (p<O.01) RIA-HPLC-ratio 
of 3.1. This may be due to a lower hepatic metabolism in patients after BMT 
or to a diminished renal elimination of metabolites after renal transplanta- 
tion. Thus, CS blood levels have to be interpreted in both assays in context 
of the underlying disease respectively the therapeutical regimens. 

Universit~ts-Kinderklinik, Schwanenweg 20,D-2300 Kiel I 
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HIGH-DOSE BUSULFAN (BU) AND CYCLOPHOSPHAMIDE (CY) AS CONDITIONING REGIMEN IN 
BONE MARROW TRANSPLANTATION (BMT) 

K. Quabeck, D. W. Beelen, H. Sayer, U. Graeven, U. W. Schaefer and C.G. Schmidt 

f~enty-ase of 203 patie~ite (pts) ~ho received marrew grafts at the West German Tumor Center Essen 
as of May 1987 were pretreated with BU (16 mg/kg p.o. ) and CY (120-200 mg/kg i.v. ) as cemditioning 
regimen. The primary disesse ~as AML in ist (n=lO) or ~d (n=l) remission or in relapse (n=2);ALL 
in 2nd remission (n=l) or in relapse (n=Z);CML in chronic phase (n=l) or in blast crisis (n=l); 
CMML (n=l);myelbelastoma (n=l) and medulloblasteme with marrow infiltration (n=l). Sex ratio M/F 
~s ll/lO;median age ~as 53 yre.(16-45 yrs.). The pts received allogeneic (n=lO),syngeneic (n=l) or 
ungurged autologous (n=lO) grafts. - Macositis occured in 19/21 pts (9C~). Follo~ing BU/CY-admini- 
stration a characteristic elevation of transa~nases and gs, ms-GT/slkmline phesphstase, resolving 
after a median of lO days and 4 ~esks,raspectively,~ss found in 17/21 pts (8]~). Three pts shewed 
persistent changes of liver function tests;in b~o of them biopsies revealed severe liver demage. 
Within the first 4 ~esks post BMT 2 pts developed acute cholenystitis and one patient developed 
acute cholangitis. Following antibiotic treatment symptcms resolved over a period of i ~ask in all 
cases.]hree pts suffered from severe hoarseness lasting 1-10 ~eeks. In 10/13 pts surviving more 
than 3 months prolonged alopecia occured,weich appears to be irreversible in some long term sur- 
vivore.Prolenged alopecia,hosrsenese~bilisry system toxicity and liver enzyme patterns as described 
above ~ere not seen in the pts grafted during the same time period following total body irradiation 
(TBI) end CY. We assure these signs to be due to BU,in combination with CY. - Eight pts (5~) 
died 7-153 days post BMT of transplemtatien~related causes,one of them of interstitial pneumonia. 
Four pts (l~) relapsed ~ith le~emia. Nine pte (4~) are alive and disease-fres 3-20 months post 
BMT. - Our experience confirms that BU plus CY is a potent myeloablative dmug ccrdoinstien in the 
BMT-setting,presumsbly equivalent to TBI plus CY in eradicating the malignant clone. However, 
liver and biliary system toxicity may be pronounced and must be t~<en into account in pts ~ith 
previous liver disease. 

Westdeutsches Tumorzentrum, Universita'tsklinikum Essen, Hufelandstr.55, 4300 Essen l, FRG 
Supported by Deutsche Forachu~inschaft, Seederforachongsbereich 102, TP E3 
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SECRETION OF HEMATOPOETIC GROWTH FACTORS BY T CELLS FROM PATIENTS WITH GRAFT- 
VERSUS-HOST DISEASE (GvHD) AFTER ALLOGENEIC BONE MARROW TRANSPLANTATION (BMT) 

U. Reichl,  R. Sorg, P. Wernet, G. Pawelec, R. J~ger, and E.M. Schneider 

375 

In v ivo act ivated T ce l l s  from pat ients suf fer ing from acute Graft-versus-Host 
disease (GvHD) can be enriched by in v i t r o  cul tures using pu r i f i ed  i n te r l euk in  
2 (IL 2). The ma jo r i t y  of these act ivated T ce l l  populat ions as well as a 
number of T ce l l  clones expressed the T4 antigen and exh ib i ted inducer func- 
t i on .  Since act ivated T ce l l s  represent important producers of hematopoetic 
growth fac tors ,  T ce l l  derived supernatants were tested for  s t imula tory  and 
i n h i b i t o r y  a c t i v i t y  in bone marrow colony assay. I n te res t i ng l y ,  the ma jo r i t y  
of T ce l l  l ines iso la ted during aGvHD from bone marrow t ransplant  pat ients 
secreted factors  which st imulated colony format ion. These resu l ts  were con- 
f irmed by p r o l i f e r a t i v e  assays using mouse ind ica to r  l ines sens i t i ve  fo r  GM- 
CSF and IL 3 as well  as by Northern Blots.  

I t  is concluded that  the ma jo r i t y  of in v ivo act ivated T ce l l s  from pat ients 
with acute GvHD account fo r  a substant ia l  s t imula t ion  ofhematopoetic recovery 
rather  than i t s  suppression. 

Immunologisches Labor der Medizinischen K l i n i k ,  D-7400 TUbingen 
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ERYTHROPOIETIC, GRANULOPOIETIC AND MEGAKARYOCYTIC COLONY STIMULATING ACTIVITY 
IN SERUM FROM PATIENTS UNDERGOIND BONE MARROW TRANSPLANTATION: ENHANCING EFFECT 
OF RECOMBINANT GM-CSF 
D. Geissler,  W.E. Au l i t zky ,  H. T i lg ,  D. Niederwieser, K. GrUnewald, Ch. Huber, 
G. Konwalinka 
To def ine the ro le  of various colony s t imula t ing a c t i v i t i e s  during recovery 
a f te r  bone marrow t ransp lan ta t ion  (BMT) sera from 8 pat ients undergoing BMT 
were tested ina~microagar cu l ture  system fo r  committed hematopoietic precursor 
ce l l s .  The content of megakaryocytic, granulocyt ic  and e ry th ropo ie t i c  colony 
s t imulat ing a c t i v i t y  was defined as the number of colonies per p la te  induced 
by 30 % tes t  serum using monocyte and T ce l l  depleted bone marrow from heal thy 
volunteers as ta rget  ce l l s .  Monocyte and T ce l l  deplet ion was performed to re- 
duce the inf luence of endogenously produced lymphokines or monokines known to 
modify precursor ce l l  p r o l i f e r a t i o n .  Serum of heal thy ind iv idua ls  wi thout  co l -  
ony s t imula t ing a c t i v i t y ,  pretested serum batches from pat ients with ap las t ic  
anemia, Ery th ropo ie t in  and recombinant GM-CSF were used as cont ro ls .  Only low 
levels  of granu locyt ic ,  megakaryocytic and e ry th rocy t i c  colony s t imulat ing ac- 
t i v i t i e s  were observed during the f i r s t  5 days a f te r  BMT, then colony formation 
incrased constant ly  reaching a peak level  between day IO to day 17. Thereafter 
CSF leve ls  rap id l y  decl ined. The peak of colony s t imulat ing a c t i v i t y  was f o l -  
lowed constant ly  by a r i se  of per ipheral  blood leukocytes. In another exper i -  
ment we tested the c a p a b i l i t y  of recombinant GM-CSF to fu r the r  s t imulate colony 
formations by adding rGM-CSF in pretested optimal concentrat ions to 30 % post- 
t ransp lant  serum. Both the number and terminal d i f f e r e n t i a t i o n  of granulocyt ic  
colony forming units was enhanced by GM-CSF up to day 14, whi le the number of 
BFU-E and CFU-Meg remained unchanged. These resul ts  suggest, that  treatment 
with rGMCSF might be benef ic ia l  fo r  bone marrow t ransp lan ta t ion  pat ients by ac- 
ce le ra t ing  hematopoietic recovery. 
Dept. In terna l  Medicine, Un ivers i ty  Hospi ta l ,  A-6020 Innsbruck 
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~(I~%T~) ~ SINglE DOSE ~ BODY IRRADIATION (~SI) IN THE 
CONDITIONIE~ FOR ~ C  ~ n ~  

B.Hertenstein, M.Wiesneth, A.-C.Voss +, M.Wannenmacher*, W.Heit and H.He~oel 

%~e mode of radiotherapy used in the conditioning regimen for allogeneic BMT 
is thought to have a major influence on the rate of complications such as IP, 
graft rejection and leukemic relapse especially if T-cell depletion is used 
for GvHD-Prophyl axis. 
We retrospectively analysed 42 patients with leukemia, which received single 
dose TBI (i0 Gy, lungs shielded after 8 Gy) (n=26) or fractienated TBI (12 
Gy, 6 x 2 Gy)(n=16). The overall survival was 38% in the single dose group 
ccr~pared to 77% in the group that received fractionated TBI. The rejection 
rate was 19% versus 25% respectively. However, the relapse rate was 39% in 
the single dose group whereas no patient who received fractionated TBI 
relapsed. If only low risk patients are ce~oared the relapse rate was 19% in 
the group with single dose TBI and the survival rate was 50% versus 80% in 
the single versus fractienated TBI group. Fatal IP occured in 3 (12%) of the 
single dose patients and in 1 (6%) patient of the fractionated group. 
Thus, fractionated TBI seems to ir~prove survival by reducing the relapse rate 
with no i~pact on the rejection rate. 

Einheit f~r Knocher~narktransplantation, Abteilung Innere Medizin III der 
Universit~t Ulm, Steinh~elstraSe 9, D-7900 Ulm 
+ Abteilung f[ir Strahlentherspie, Krankenhauszweckverband, D-8900 Augsburg 
* Abteilung fiir Strahlentherapie der Universit~t Freiburg, D-7800 Freiburg 
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T-C~.T. D~_~n~J ~ c  BCME ~ ~ :  Pt~cI'I~K~L T-Cg~z~ 
~ - I I " i ~ ' T I O N  IN ~ II~RLY PHASE AL.'n~( ~ C  ~ 
~ ~  ~ BY I d l ~ ' r l / ~  DILUTION ANALYSIS 

T.Hoffmann, M.Theobald, D.Bun~es, M.Wiesneth, B.Hertenstein and W.Heit 

We investigated the first four months of immune reconstitution after T-cell 
depleted allogeneic bone marrow transplantation (aBMT) of leukaemic patients. 
T-cell purging was perforrQed by incubating HLA identical, MLC negative 
sibling grafts with the monoclonal antibody (MoAb) Campath 1 and autologous 
complement. Peripheral blood mononuclear cells (PBMNC) were obtained at 
several times within the first four months after aBMT. Frequencies of 112 
secreting T-cells (HTL) and cytotoxic T-cells (CTL) after polyclonal or 
alloantigen specific stimulation were assessed using limiting dilution 
methodology. We detected in most patients remarkably high frequencies for 
both, nonspecific HTL and CTL even in the phase of not yet normalized 
peripheral blood lymphocyte counts. Moreover we found alloantigen specific 
CTL-reactivity which in conparison to healthy subjects ranges on a much lower 
level than do nonspecific CTL-frequemcies in the observed period. 
Our data suggest that functional T-cell reconstitution occurs much earlier 
than supposed. Besides the predc~ninance of CD8-positive cells in the early 
period after aBMT our results indicate the existence of a relevant CD8- 
positive 112 producing subpopulation. 

Abteilung Innere Medizin III, Universit~t Ulm, Steinh~elstraBe 9, D-7900 
Ulm. 
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ANTI-HOST AND -DONOR CYTOTOXIE T CELL PRECURSOR FREQUENCIES AFTER 
HAPLOIDENTICAL BONE MARROW TRANSPLANTATION:SUPPRESSOR CELLS MAIN- 
TAIN TOLERANCE. 
T.H. EiermannpL. Tricas and W. Friedrich .... 

377 

Severe combined immunodeficiency(SCID)has been successfully trea- 
ted by T-cell-depleted HLA-hsploidentical bone marrow trans- 
plantation(BMT).Doncr-derivsd T cell precursors are able to matu- 
re within the HLA-different host environment into funotionaly 
normal T cells;Graft versus Host disease does not develop. To exa- 
mine the mechanism which generate this state of tolerance, we have 
used the limiting dilution assay(LDA)to determine allo- and auto- 
cytotoxic T cell precursor frequencies after BMT against lympho- 
blastoid cell lines of donor and host origin. 
LDA revealed different response patterns for donor-and host- LCL- 
targets. Whereas a hi-or triphasic pattern was observed against 
host cellsrs linear pattern with levelling off was seen against 
donor cells. Split well limiting dilution experiments revealed 
significantly increased reactivity to K562 as compared to control 
responder cells. This lends sup~ort to the hypothesis that NK 
activity, which is known to be increased after BMT, might be re- 
sponsible for the observed triphasic pattern against host 
cells. Apart from this, the observed biphasic pattern at low rs- 
sponder cell doses suggests that anti- host reactivity is under 
the control of suppressor cells. 

Dept. of Transfusion Medicine and Pediatrics, University of Ulm, 
Oberer Eselsberg I0, D-7900 Ulm. 
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IMMUNORECONSTITUTION AFTER BONE MARROW TRANSPLANTATION (BMT): AN 
ANALYSIS OF PERIPHERAL LYMPHOCYTE RECOVERY AND IMMUNOGLOBULIN 
LEVELS 
Th. Schmeiser, D. Bunjes, M. Wiesneth, B. Hertenstein, R. Arnold, 
E. Kurrle, H. Heimpel and W. Heit 
The regeneration kinetics of lymphocytes and immunoglobulins 
(IgG, IgA, IgM) were analyzed in 79 patients treated with BMT 
for severe aplastic anaemia (SAA, n=12) or haematological malig- 
nancies (n=67). The immunefunction was reduced in the vast major- 
ity of BMT-recipients for about one year after BMT: lymphocytes 
and IgA-levels reached normal levels one year after BMT, the IgG- 
levels were near the lower range up to one year, the IgM-levels 
were reduced for about half a year. 
During the first two years after BMT patients with SAA showed 
markedly reduced levels of lymphocytes, IgG and IgA whereas no 
difference occurred in IgM-levels as compared with patients 
transplanted for haematological malignancies. Patients with graft- 
versus-host disease (GvHD) had decreased IgG- and IgA-levels but 
no differences in lymphocyte and IgM-levels compared with patients 
without GvHD. The use of T-cell-depletion for GvHD-prophylaxis 
induced a more rapid increase of IgA-levels to the normal range 
as compared with patients with conventional GvHD-prophylaxis. 
Lymphocyte-, IgG and IgM-levels were not affected by the method 
of GvHD-prophylaxis. 

Einheit fHr Knochenmarktransplantation, Innere Medizin III 
Universitgt Ulm, Steinh~velstr. 9, D-7900 Ulm 
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L~K]%~q0~O~,'IC R~G~g~%~TIGN ~ AUTfXEGOUS ~ ~ ~RANS~N~5%TIGN 
USING EX ~ ~%RROW ~ ~ ~r~GDIES ~ 

M. Wiesneth r B. Hertens tein t K. Koerner* r T. Schneiser ~ R. Arnoldr H. Heimpel r W. Heit 

Six patients with acute ly~phoblastic leukaemia (4 C-ALL, 2 T-ALL) received 
autologous bone marrow transplantation (A~MT). Before cryopreservation the 
marrow was incubated with anti-B (VIL-AI+VIB-C5+VIB-E3) or anti-T-cell 
antibodies (Campath 1+2) and human cc~ol~t to purge the graft of residual 
leukaemic cells. 
The median period to peripheral blood recovery is day 29 (18-61) for lympho- 
cytes >500/ul, day 30 (22-37) for granulocytes >1000/ul, day 28 (17-36) for 
reticulecytes >40 000/ul and day 34 (27-46) for platelets >50 000/ul. Only 
the time for reticulocyte recovery correlates significantly (p < 0.05) with 
the number of nucleated cells and erythroid progenitors (CFU-E) of the graft. 
The CD4/CD8 ratio of the peripheral blood lymphocytes is reduced for about 
one year postgrafting due to a decreased incidence of CD4-positive cells. B4 
(CD 19)- positive cells are consistently found about two months after ABMT 
with an increased proportion of HLA-DR-positive cells during this time. Ser~n 
IgM and IgA levels return to normal in a median 3 (1-4) and 8 (3-14) months 
postgrafting respectively. 
In conclusion, lynphohaemopeietic regeneration after ABMT is not impaired by 
ex vivo marrow treatment with antibodies and ccaplement. The data will be 
discussed in ccnioarison to our experience in T-cell depleted allogeneic ~MT. 

Abteilung Inhere Medizin III und Abteilung Transfusionsmedizin* der 
Universitit Ulm, Steinh~velstrasse 9, D-7900 Ulm 
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HUMAN LONG TERM BONE MARROW CULTURES USING INTERLEUKIN 2 (IL 2) AND INTER- 
LEUKIN 3 (IL 3) WERE APPLIED TO ASSESS THE HEMATOPOETIC POTENTIAL OF TRANS- 
PLANTED BONE MARROW 
I.  Lorenz, P. Wernet and E.M. Schneider 
A novel cu l tu re-pro toco l  was establ ished in order to qua l i f y  and quant i fy  the 
capacity of human bone marrow (BM) harvested fo r  a l logeneic bone marrow t rans-  
p lan ta t ion  (BMT). Mononuclear ce l l s  from BMT mater ial  were cul tured in pur i -  
f ied  natural  IL 2 and IL 3 as well as small amounts of granulocyte-macrophage 
colony s t imula t ing fac to r  (GM-CSF). In contrast  to cul tures performed with IL 
2 alone or wi thout  exogeneous growth fac tors ,  the addi t ion of IL 2 and IL 3 
f i r s t l y  i nh ib i t ed  the spontaneous maturat ion of myeloid progeni tors,  but a l -  
lowed the continuous p r o l i f e r a t i o n  of stem ce l l s .  Secondly, the p r o l i f e r a t i o n  
of BM-contaminating T ce l l s  was abrogated, and t h i r d l y ,  the formation of a 
mainly monocytoid stromal layer  was induced. The endogeneous production of ad- 
d i t i ona l  GM-CSF was apparent ly responsible for  the maturat ion of a f rac t i on  
of myeloid precursors exh ib i t i ng  phagocytic and cy to tox ic  funct ion comparable 
to that  displayed by mature monocytes and granulocytes. Although anamnestic 
parameters of pa t ien t  himself play a major ro le  in the regenerat ive phase 
a f te r  BMT, primary analyses regarding cu l ture k ine t i cs  of the t ransplanted BM 
as well as i t s  po ten t ia l  to cont inuously regenerate monocytic and granulocyt ic  
ce l l s  in th is  in v i t r o  system revealed s t r i k i ng  cor re la t ions  to the course of 
ear ly  hematopoetic recovery in v ivo.  This was in contrast  to the poor p red ic i -  
t i v e  value of c lass ica l  parameters such as colony assays as well  as the t o ta l  
amount of t ransplanted BM mononuclear ce l l s .  This novel BM cu l ture  system 
appears su i tab le  to est imate the po ten t ia l  hematopoetic recovery by donor bone 
marrow samples. 

Immunologisches Labor der Medizinischen K l i n i k ,  D-7400 T~bingen 
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ALLOGENEIC BONE i,IARRO~ TRANSPLANTATIOI~ (BI,'iT) IN PATIENTS AGED 
OVER 40 YEARS 

K. SchOch, G. Ehn inge r ,  R. Dop fe r ,  H. E i n s e l e ,  H. Schmid t ,  
I.i. Haen, D. Niethammer,  and H.D. l , l a I i e r  
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~MT is  u s u a l l y  not  pe r fo rmed  on r e c i p i e n t s  aged over  40 years  
because o f  t he  e x p e c t a t i o n  t h a t  such p a t i e n t s  would 
e x p e r i e n c e  u n a c c e p t a b l e  c o n d i t i o n i n g  t o × i c i t i e s  and i nc reased  
s e v e r i t y  of  GvHO. Evidence is  p r e s e n t e d  here t h a t  t h i s  
e x p e c t a t i o n  may be unfounded.  
Thus e i g h t  p a t i e n t s  (age range 40-49 y e a r s ,  median 46 y e a r s )  
were t r a n s p l a n t e d  f rom HLA i d e n t i c a l  s i b l i n g s .  The d iagnoses  
were:  AHL I s t  CR (N=3),  A~L 2 nd DR (r~=1), ALL 2nd CR (F~=I), 
and CML (N=3) .  C i c l o s p o r i n  p lus  m e t h o t r e x a t e  was u s u a l l y  
g i ven  as GvHD p r o p h y l a x i s .  Eng ra f tmen t  was documented in a l l  
p a t i e n t s .  Four ou t  o f  7 e v a l u a b l e  p a t i e n t s  deve loped  aGvHD 
(g rade  I I ,  N=3; grade I l l ,  I~=I) .  Two p a t i e n t s  d ied  f rom 
r e l a p s e ,  two f rom i n f e c t i o u s  c o m p l i c a t i o n s .  Four p a t i e n t s  are 
a l i v e  w i t h  a median f o l l o w  up of  13 months ( range 4-24 
mont l ] s ) .  
in t h i s  sma l l  s e r i e s  of  o l d e r  p a t i e n t s  the  i n c i d e n c e  of  
severe  GvHD and the t r a n s p l a n t a t i o n  r e l a t e d  m o r b i d i t y  and 
m o r t a l i t y  was not  a p p r e c i a b l y  g r e a t e r  than in younger  
p a t i e n t s .  

M e d i z i n i s c h e  K1 in i k  und K i n d e r k l i n i k  der  U n i v e r s i t ~ t ,  
7400 TObingen 
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CYTOGENETIC ANALYSIS OF T-CELL COLONIES EARLY AFTER ALLOGENEIC BONE MARROW 
TRANSPLANTATION 
G. Schmidt, N. Schmitz, K. Golchert, H. L~f f ler  
Radioresistant T lymphocytes play a c r i t i c a l  ro le for  the re jec t ion of the 
gra f t  seen a f te r  al logeneic bone marrow t ransplantat ion (BMT). In th is  context 
we sought to f ind out the or ig in  of T-cel l  colony-forming ce l ls  (T-CFC) grown 
from the peripheral blood of 12 consecutive BMT pat ients .  In order to test  the 
v a l i d i t y  of our approach mononuclear ce l l s  of t ransplant  candidates and the i r  
HLA-identical s ib l ings were mixed (50:50, 80:20, 90:I0, 95:5) and cul tured. 
Analysis of 50 mitoses allowed the i den t i f i ca t i on  of the minor i ty  of plated 
ce l ls  in a l l  cases. 
Addit ion of 0.5 % PHA, 5 % PHA-LCM, lO ~g/ml TPA, and lO U/ml In ter leukin 2 
(Biogen, Geneva) to support colony formation resulted in the growth of a suf- 
f i c i e n t  number of colonies in a l l  pat ients as ear ly as day 15 a f te r  BMT (range: 
day 14-56). Af ter  a condit ioning regimen including to ta l  body i r r ad ia t i on  (12 
Gy) fol lowed by cyclophosphamide (120 mg/kg) or VP 16 (60-70 mg/kg) 9/12 pa- 
t ien ts  showed exclusively donor mitoses at the time of f i r s t  invest igat ion 
af ter  BMT. Two pat ients exhib i ted 1/27 or 1/59 host mitoses, respect ive ly ,  on 
day +15. Later invest igat ions gave only donor ce l l s .  A single pat ient  who had 
been transplanted for  ALL in second remission showed 8/82, 1/70, and 3/64 host 
mitoses, two, four and eight weeks af ter  BMT without recurrence of ALL. Another 
pat ient  with Phi ladelphia chromosome-positive CML showed a single phl-negat ive 
host mitosis out of 58 mitoses analyzed on day I06. 
Our resul ts show that in pat ients transplanted from HLA-identical s ib l ings c i r -  
culat ing T-CFC are of donor or ig in  as ear ly as day 15 a f te r  BMT in the major i ty  
of cases. T-CFC of host type are rare ly  found and are large ly  outnumbered by 
donor ce l l s .  I f  the same pattern of chimerism applies to HLA-nonidentical BMT 
is current ly  under invest igat ion.  
I f .  Departm. of Internal Med., Univ. of Kie l ,  Metzstr. 53-57, D 2300 Kiel I,FRG 
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FONCTIONAL ASPL~IA - A IATE COMPLICATION OF BONE MARROW TRANSPLANTATION 
P. Kalhs, S. Panzer, K. Kletter, E. Minar, M. Stain-Kos, R. Walter, 
W. Hinterberger, C. Korninger and K. Lechner 

In order to investigate the high susceptibility to bacterial infections 
in long term survivors after bone marrow transplantation, we evaluated 
splenic function in 15 patients (7 females, 8 males, median age 32 
years) transplanted for chronic myelogenous leukemia, acute myelogenous 
leukemia, severe aplastic anemia and Non-Hedgkin's lymphoma. 13 patients 
received allogeneicgrafts, 2 were autografted. 6 out of 15 patients had 
Howell-Jollybodies in peripheral blood smears. These 6 patients had 
higher platelet counts (p (0.01), higher recovery of Indium-lll labelled 
autologous platelets (p < 0.05), decreased splenic blood flow (p < 0.001) 
and reduced or absent accumulation of radioactivity at the splenic site 
(p < 0.001). Spleen size of these patients was significantly smaller (p 
0.001). These findings are indicative for loss of splenic function. The 
incidence of bacterial infections was 4 times higher in patients with 
functional asplenia. Howell-Jolly bodies were detected only in allo- 
geneic graft recipients. They were found in 5/11 patients who had re- 
ceived total body irradiation (TBI) but also in 1/4 without irradiation. 
5 patients with Howell-Jolly bodies suffer from extensive and 1 from 
limited chronic graft-versus-host disease, respectively. Our data sug- 
gest that functional asplenia, a hitherto underestimated complication of 
allogeneic BMT, may be a major cause for the high susceptibility to 
bacterial infections in the late posttransplant period. 

First Medical Clinic, University of Vienna, Lazarettgasse 14, 1090 
Vienna, Austria 
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PSYCHOSOCIAL LONG-TERM EFFECTS IN MARROW TRANSPLANT RECIPIENTS 

W. H~rner i , B. Osen' , E. Hannemann I , H. Einsele ~, H. Schmidt 2, K. Foerster I 

Psychosocial iong-te~'m effects in adult BMT recipient survivors 
have received little study. 
23 (=88%) out of 26 patients surviving in complete remission (all 
transplanted before I0/85) participated in a retrospective ana- 
lysis between 5/86 and 5/87. The aim of the study is to evaluate 
psychosocial consequences, coping strategies, and personal expe- 
riences with the disease and the therapeutic interventions. 
Our analysis included semistructured interviews, psychometric and 
projective tests (such as the Freiburg Personality Inventory or 
FPI-R, WAIS, Rorschach test) as well as physical findings. The 23 
patients (7women, 16men) participating in the study 18 to 89 
months after BMT (mean, 38months) were 18 to 48 years old (mean, 
25yrs) at the time of examination. All donors were HLA-identical 
siblings (aged 18-50yrs;mean, 26yrs). 12 donor-recipient pairs 
were of same sex (men only). The underlying diseases the patients 
were transplanted for were: 6 SAAs (severe aplastic anemia) and 
17 leukemias. 2 out of the 3 women transplanted for SAA became 
pregnant and delivered healthy babies. Our findings indicate that 
from a medical point of view about 80% of the long-term survivors 
are doing well (Karnofsky-Index more than 90%), psychosocial also 
most of the patients are content with their life after BMT, but 
reported different changes in self-perception. 

~Universit~ts-Nervenklinik and ~Med. Klinik, D-74 T~bingen, FRG 
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EVIDENCE FOR EFFECTS OF CD8 + T CELL SUBPOPULATIONS AND IFN-Y ACCOUNTING FOR 
REDUCED BFU-E FROM BLOOD AND BONE MARROW IN BONE MARROW TRANSPLANT (BMT) 
PATIENTS 

S. St re ib ,  M. Haen, C. Schmidt, P. Wernet, and E.M. Schneider 
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Despite the fac t  that  pat ients a f te r  BMT recovered t h e i r  per ipheral  hemato- 
log ica l  parameters, stem ce l l  assays revealed s i g n i f i c a n t l y  decreased numbers 
of colony format ion. The present study addressed the problem of a reduced 
c a p a b i l i t y  to grow ery th ro id  burst forming units (BFU-e). This decreased stem 
ce l l  growth might be explained by e i the r  reduced production of helper factors 
or by i n h i b i t o r y  factors secreted by contaminating T ce l l s  or monocytes. A 
possible i n h i b i t o r y  fac tor  is Interferon-gamma (IFN-y) which reduced BFU-e 
from PBMC. On the other hand low concentrat ions of IFN-y mediated s t imula tory  
ef fects  on BFU-e from BM. Transplant BM-MNC contained roughly equal amounts 
of CD4 + to CD8 + populat ion.  BM from BMT-patients contained s i g n i f i c a n t l y  more 
CD 8 + ce l l s .  I n t e res t i ng l y  a major populat ion of these CD8 + ce l l s  were also 
Leu 7 pos i t i ve .  In these cases BFU-e grown from PBMC and BM-MNC were most 
s i g n i f i c a n t l y  reduced. Results are discussed on the basis of r eac t i va t i on  of 
l a ten t  v i r us - i n fec t i ons  such as Cytomegalovirus (CMV), Epstein Barr v i rus 
(EBV) and Herpes simplex type I (HSV I ) .  

Immunologisches Labor der Medizinischen K l i n i k ,  D-7400 TUbingen 
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DOES RECIPIENT TYPE BLOOD CELLS AFTER ALLOGENEIC BONE MARROW TRANSPLANTATION 
PREDICT LEUKENIC RELAPSE ? 

J.Mit termUller,HJ.Kolb,E.Hol ler,Ch.Clem,T.M6nch,U.Wilmanns. 

The incidence of mixed chimeras a f te r  a l logeneic bone marrow t ransp lan ta t ion  
(bmt) increases with more and more sens i t ive  methods tes t ing  chimerism. 
Opposed to use of blood group markers, cytogenet ic methods and r e s t r i c t i o n  
fragment length polymorphism isoenzyme typing has the advantage of tes t ing  
each ce l l  l ineage independent of p r o l i f e r a t i n g  status or DNA content. Mixed 
chimerism seems to be more frequent among pat ients (pts) with T-depleted 
marrow gra f ts ,  who show a less severe g ra f t  versus host disease (GvHD) 
and an higher incidence of leukemic relapses and re jec t ions .  To estimate 
the r i sk  of leukemic relapse a f te r  a l logeneic bmt we examined repeatedly 
33 pts pos tgra f t ing .  29/33 pts were complete chimeras, 5 of these relapsed. 
3/33 pts showed rec ip ien t  type ce l l s  among mature blood ce l l s  (one pt among 
PMN, lymphocytes, monocytes and p la te l e t s ,  one pt among PMN, MNC and p la te le t s ,  
one pt among PMN). 1/33 pt showed host type ce l l s  among MNC of morphological ly  
normal bone marrow with cy togene t i ca l l y  donor type ce l l s  exc lus ive ly ;  th is  
pt relapsed, whereas two of the other mixed chimeras changed from mixed 
to complete chimerism; the th i rd  mixed chimera continues to be a mixed 
chimera. The change of chimerism was accompanied by development of acute 
GvHD grade IV in one pt ,  in the other pt chronic GvHD remained to be mi ld.  
The stable mixed chimera as well as the relapsing pt d i dn ' t  show any sign 
of GvHD. 
~le conclude, that  evidence of mature rec ip ien t  type blood ce l l s  doesn' t  
suggest impending leukemic relapse. GvH react ion might favour complete 
chimerism, whereas complete chimerism doesn' t  re jec t  leukemic relapse. 

Medizinische K l i n i k  l l l , K l i n i k u m  GroBhadern,University of Munich, FRG. 
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KINETICS OF NEOPTERINE INCREASE AND ITS DIAGNOSTIC VALUE IN PATIENTS FOLLOWING 
ALLOGENEIC BONE MARROW TRANSPLANTATION (BMT) 

M. Haen, E.M. Schneider, G. Ehninger, M. Herold, C. Huber, and P. Wernet 
Increased serum neopter ine leve ls  are genera l ly  accepted to mi r ror  immune- 
s t imula t ion by T ce l l s  which in turn ac t i va te  macrophages to secrete 
neopter ine.  Although BMT pat ients remain immunodeficient fo r  a prolonged 
period of t ime we detected high leve ls  of neopterine simultaneously with the 
onset of acute gra f t -versus-host  disease (GvHD) in I0 pat ients  who were f o l -  
lowed at da i l y  i n t e r va l s  a f te r  t ransp lan ta t ion .  Moreover, neopter ine in the 
sera rose s i g n i f i c a n t l y  during bac te r ia l  i n fec t ions .  React ivat ion of l a ten t  
as well  as acute v i rus in fec t ions  resul ted in va r iab le ,  mainly lower, 
neopterine increases. The l a t t e r  phenomenon may be due to a lack of immuno- 
competent T ce l l s  producing i n te r f e ron -~  which is known as the most potent in -  
ducer of neopterine release. However, a more d i rec t  pathway to induce 
neopterine by monocytes is postulated,  because ac t i va t i on  of non-speci f ic  ef -  
fec tor  ce l l s  represented by monocytes and granulocytes alone, coincided with 
neopterine increases. In add i t ion ,  a peak release of neopterine was observed 
in some cases, although act ivated T lymphocytes were i d e n t i f i e d  only some days 
l a te r .  Neopterine determinat ions in our pat ients a f te r  BMT a requam~ta t i ve l y  
and q u a l i t a t i v e l y  re la ted to the "extent"  of non-speci f ic  and T c e l l u l a r  
spec i f ic  immuneresponsiveness and may be of value to est imate the course of 
acute GvHD already at i t s  onset. 

Immunologisches Labor der Medizinischen K l i n i k ,  D-7400 TUbingen 
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IMMUNOLOGICAL RECONSTITUTION AFTER ALLOGENEIC BONE MARROW TRANSPLANTATION OF 
PATIENTS WITH MYELOGENOUS LEUKEMIA 
J.G. Saal, F. Schneider, M. Schneider, H. Schmidt, R. Dopfer, G. Ehninger 

The long term outcome of a l logeneic bone marrow t ransp lan ta t ion  (BMT) depends 
widely  on immunological mechanisms l i ke  g ra f t  versus host disease (gvhd), 
host versus g ra f t  react ion (hvg), immunity against in fec t ious  agents and 
control  of residual disease. Therefore immunological recons t i t u t i on  was re- 
t r ospec t i ve l y  analyzed in a group of I0 pat ients with myelogenous leukemia 
being at least  two years (37.3 + 15 (SD) months) a f te r  BMT s t i l l  in complete 
remission and wi thout  immunosuppressive therapy or signs of chronic gvhd. The 
post t ransp lanta t ion  period was character ized by pe rs i s ten t l y  low percentages 
of T-helper ce l l s  (OKT4+/Leu3+) wi thout  strong co r re la t i on  to immunosuppres- 
sive therapy with CSA or MTX. T-suppressor ce l l s  (OKT3+/Leu2+), however, were 
s l i g h t l y  increased only in the f i r s t  months a f te r  BMT. B-lymphocytes (BI+) 
and NK-cells (Leu7+) remained normal. The discrepancy between normal B-cel l  
numbers and impaired immunoglobulin synthesis in v i t r o  could be explained by 
defect ive T-helper ce l l  funct ion.  Whereas regular  subs t i tu t ion  of standard 
immunoglobulin allowed maintainance of normal concentrat ions of serum IgG, 
the IgA-concentrat ion a f te r  BMT needed 36 months for  normal izat ion.  Speci f ic  
humoral immune responses a f te r  proved v i r a l  in fec t ions  with e i t he r  CMV or HSV 
were detected a f te r  12 months in CSA- and a f te r  4 months in MTX-treated pa- 
t i e n t s .  When Anti-HSV-antibodies were demonstrated in pret ransplant  sera the 
same t i t e r s  could be measured in sera of the ear ly  pos t t ransp lan ta t ion  
period. 

Medizinische Un i ve r s i t ~ t sk l i n i k  TUbingen, Abt. I I ,  74-TUbingen 
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CELL KINETIC INVESTIGATIONS ON BONE MARROW FIBROBLASTS FROM 
PATIENTS WITH FANCONI ANEMIA BEFORE AND AFTER ALLOGENEIC BONE 
MARROW TRANSPLANTATfON 

W.Hartmann and W.Ebell 

Cells from patients with Fanconi anemia (EA) are unusually sensi- 
tive to agents like Mitomycin C (MMC) which are capable of cross- 
linking DNA. Bone marrow huffy coat was cultivated in d, MEM 
with 20 % fetal calf serum until confluence was reached. After 
the first trypsinization cells were grown with i0 % FCS. After 
the second or third passage the cells were exclusively fibro- 
blasts. The cells were exposed to 0.05 mg/l MMC for two hours. 
After further 24 or 48 hours in culture the fibroblast were 
stained with propidium iodide and analyzed by DNA flow cytometry. 
After 24 hours there was no significant difference between FA and 
the controls. After 48 hours following the release from MMC 
treatment fibroblasts from three healthy donors and five patients 
with other hematological disorders form a cluster in a G1 - G2 
Diagramm (G2/GI< 0.5) which is well separated from the fibro- 
blasts of three patients with FA before bone marrow transplanta- 
tion (BMT) and two patients 97 and 480 days after BMT (G2/G], 
0.9). Two patients 14 and 46 days after BMT are in an inter- 
mediate region. We conclude that cell kinetics can help to define 
FA status. In the early post transplant phase stroma cells show a 
behaviour of the donor type, whereas in the later phase the typi- 
cal predominant disturbance of the host could be demonstrated. 

Abteilung PEdiatric II, Universit~t Ulm, D-7900 Ulm 
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CLONOGEqIC ASSAYS AND ENGRAFTMENT IN ALLOGENEIC BONE MARROW TRANSPLANTATION. 
Gerhartz HH, Holler E, BrehmG, Kolb HJ, Wilmanns W 
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The significance of clonogenic assays for determining the hematopoietic 
potential of grafts is controversial. We determined the numbers of myeloid 
(GM-CFU), early erythroid (BFUe) and mixedmyeloid/erythroid (CFU-G~94) clones 
in 33 consecutive allogeneic bone marrow grafts. The growth of GM-CFU was 
stimulated by placental conditioned medium, whereas both phytohemagglutinin- 
stimulated leucocyte conditioned medium and supernatant frcm the 5637 bladder 
carcinc~la cell line served as equally efficient stimulators for BFUe and 
CFU-GEM growth. The plating efficiencies of GM-CFU and the numbers of myeloid 
progenitors transplanted per kg body weight (bw) were significantly lower in 
those patients who died from infections whithout signs of leucocyte recovery 
(n=3, 160 vs 390x10~/kg bw, P=0.001). The same was true if two further fatal 
cases whith beginning leucocyte recovery were taken into consideration (n:5, 
160 vs 409xi0~/ kg bw, P=0.001). No significant differences existed with 
respect to the numbers of grafted nucleated cells, mononuclear cells, 
BFUe, and CFU-GI94, respectively. These data indicate that patients with low 
n~nbers of grafted GM-CFU run a higher risk of death from infection following 
bone marrow transplantation. They argue for a contribution of C~M-CFU in the 
seeding of an aplastic bone marrow. 

Med. Departm. III, Klinikum GroBhadern, Munich University, ECmrchininistr. 15, 
8000 Munich 70 
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CULTURE OF MONOCLONAL RECIPIENT TYPE B CELLS FROM AN ALLOGENEICALLY GRAFTED 
PATIENT WITH "COMPLETE CHIMERISM" 
H.H. Gerhartz (1), J. Mi t termUl ler  (1), A. Raghavachar (2), C. Clemm (1), 
H. Schmetzer (1),  H.J. Kolb (1), H. Wolf (3) 

The development of secondary B ce l l  neoplasms has been observed fo l low ing  bone 
marrow t ransp lan ta t ion  (BMT). Such tumors usual ly  carry Epstein Barr v i rus 
(EBV) genomes in contrast  to relapses of primary leukemias. We have estab- 
l ished a B ce l l  l i ne  from bone marrow ce l l s  of a pat ient  in complete remis- 
sion fo l low ing  a l logeneic BMT fo r  ap las t ic  anemia 18 months pos tg ra f t ing .  Di f -  
ferences in sex and phosphoglucomutase l (PGM-I) - as well as in acid phos- 
phatase isoenzymes allowed the exact determinat ion of chimerism in th is  case. 
While the pa t ien t  showed pers is t ing  complete chimerism of a l l  ce l l  l ineages 
the ce l l s  grown in cu l ture  were of rec ip ien t  type. Cy to l og i ca l l y  and cyto-  
chemical ly these ce l l s  were und i f fe ren t ia ted  but expressed B 
ce l l  markers. Hybr id iza t ion of the DNA with a ~-speci f ic  probe showed a mono- 
clonal rearrangement of the immunoglobulin heavy chain gene. The ce l l s  car- 
r ied v i rus capsid antigen (VCA) and EBV nuclear antigen (EBNA). These observa- 
t ions show that  EBV transformed B ce l l s  of the rec ip ien t  can surv ive in pa- 
t i en t s  who are "complete chimeras" as determined by methods detect ing 1% of 
fore ign ce l l s .  The immortal ized ce l l s  can be ampl i f ied in long term cul tures 
in v i t r o .  For the development of B ce l l  neeplasias in v ivo add i t iona l  patho- 
phys io log ica l  steps l i k e  severe GvHD or T ce l l  suppression are obviously  
needed, because the pat ien t  continues to be in good health 32 months post- 
g ra f t i ng .  

Med. Departm. I l l ,  Klinikum GroShadern, Munich un i ve rs i t y ,  Marchionist r .  15, 
8000 Munich 70 (1); Departm. of Transfusion Med., Ulm un i ve r s i t y  {2); Max v. 
Pettenkofer I ns t . ,  Munich un ive rs i t y  (3);  FRG. 
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PLATELET AUTOANTIBODIES FOLLOWING ALLOGENEIC BMT: STUDIES WITH A 
COMPETITIVE PLATELET ELISA AND IMMUNOBLOTTING 

H. Benda, S. Panzer, D. Lamatsch, V. Kiefel, W. Hinterberger and 

K. Lechner 

Autoimmune thrombocytopenia (ITP) was diagnosed in an AML patient 
(2.CR) after successful engraftment from a HLA A,B,C,DR (MLC non- 
reactive) identical sibling. ITP occured on day 59 when CMV 
infection was diagnosed. The cELISA (Kiefel V. et al, Vox Sang 
1987) was modified to quantitate in-vitro antibody binding onto 
piatelets (plt). Serum equally reacted with 30 panel pit of known 
HLA, P1 AI/2 and Bak a specificity as well as with plt of all 

family members including the bone-marrow donor. Antibody binding 
to plt proteins immobilized on nitrocellulose was detected using 
a biotin-avidin-peroxidase system. Serum antibody bound to non- 
reduced plt glycoproteins (GP) of 75kD (GPV), 90kD (GPIIIa) and 

150kD(GPIIb). 
We conclude that this antibody reacted with common target anti- 

gens. 

Supported by "Medizinisch-Wissenschaftlichen Fonds des B~rger- 

meisters der Bundeshauptstadt Wien" 

First Medical Clinic, University of Vienna, Lazarettgasse 14, 
A-IO90 Vienna 
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SUBSEQUENT EXPOSURE TO METHYLPREDNISOLONE (MP) ENHANCES 
C~XICITY OF 4-HYDROPEROXYCYCLOPHOSPHAMIDE (4-HC) FOR K562 BUT 
NOT FOR HUMAN CFU-GM. M. Z~hlsdorf, S.D. Rowley, J. Hilton, H.G. 
Braine, O.M. Colvin and G.W. Santos 

385 

Combinations of cytotoxic drugs might increase the therapeutic 
ratio (kill of leukemic cells vs. normal human bone marrow cells 
(HBMC) for ex vivo purging in autologous bone marrow transplan- 
tation. A human leukemic cell line relatively resistant to 4HC, 
K562, was compared to HBMC for combined treatment with 4HC and MP. 
K562 and, separately, HBMC were incubated with graded doses of 4HC 
(0-250 ~M) alone or in sequence with i0 mM MP in either order 
(MP+4HC, 4HC~MP) with lh between incubations. Cell survival was 
quantified in clonogenic assays for K562 and CFU-GM. Synergism of 
the drugs was shown by their cooperative index (CI; fractional 
survival (fs) for drug combination/(fs for 4HC alone x fs for MP 
alone); CI=l, summation; CI<I, synergism; CI>I, antagonism). 
drugs and logs kill ratio CI 
concentrations K562 CFU-GM K562/CFU-GM K562 CFU-GM 
4HC i00 zM 1.57 0.60 2.62 - 
MP i0 mM 0.39 0.00 - - 
10mM MP+I00bM 4HC 3.09 1.49 2.07 0.07 0.13 
100~M 4HC~I0mM MP 2.68 0.58 4.62 0.19 1.05 
Sequential treatment with 4HC~MP increased 4HC toxicity only for 
K562 and not for CFU-GM. Further studies combined graded MP doses 
(10-40 mM) with 50 zM 4HC. Synergism of 4HC and MP increased with 
4HC doses but not with MP doses (>i0 mM). An alkaline elution 
assay showed increased DNA crosslinking in K562 by 4HC with 
additional exposure to MP. 
Johns Hopkins Oncology Center, 600 N.Wolfe Str.,Baltimore MD 21205 
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Clq HIGH AND LOW A~FINE ANTIBODIES FOR SUPPRESSION OF GVHD IN 
FULLY MISMATCHED MICE 

M. Antica, G. Hoffmann-Fezer, U. Kummer and S. Thierfelder 

One of the major immunological complications for bone marrow 
transplantation is graft-versus-host-disease (GVHD). We studied 
in a well established mouse model the effect of rat monoclonal 
antibodies of the same specificity (anti-Thy-l) but different 
isotype (IgM, IgG2b and IgG2c) on suppression of GVHD. 

Spleen and bone marrow cells from mice previously treated with 
each antibody were transplanted to lethaly irradiated H-2 
incompatible mice (H-2b---~H-2k). Only the antibody of Igg2b 
isotype which has a high affinity for Clq suppressed acute and 
chronic mortality of GVHD. 

Immunocytochemical and immunohistochemical examination of the 
lymphatic organs after a single injection of each antibody 
showed an extensive depletion of T-lymphocytes. However, only 
the high Clq affine rat IgG2b monoclonal antibody depleted 97% 
spleen T-lymphocytes whereas the Clq low affine IgG2c and IgM 
isotypes were able to eliminate 83% and 78% T-cells 
respectively. Interestingly, the lymph nodes could not be 
totally depleted of T-cells but only to 84%. The thymus did not 
appear depleted at all. 

Inst. fur Immunologie, GSF, Landwehrstr. 61, 8 M~nchen 2, FRG 
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RETROSPECTIVE STUDY OF THE SUBJECTIVE EXPERIENCE OF BONE MARROW 
TRANSPLANTATION 

R. Arnold, C. Simons, H. K~chele, W. Steffens, B. Kubanek, B. Hertenstein, 
M. Wiesneth, T. Schmeiser, H. Heimpel 

After undergoing BMT (median of the elapsed time 21 months) 35 patients 
participated in a s6mlistructured interview covering subjective status at time 
of study, retrospective status at time of falling ill, illness and treatment 
experiences and changes attributed bypatients to the experience of illness 
and treatment. Most patients decided to have BMT following the reccmm~nda- 
ticns of the treating physician. This might lend support to the hypothesis 
that these patients achieved a successful identification with the treatment 
procedure and the doctor. A nuaber of recipients expressed the wish that the 
donor should be similar as to their attitudes, habits and physical appearan- 
ces. This might indicate their need for "constancy of identity" in a 
traumatic situation. Experiencing BMT does not seem to be different from 
experiencing chemotherapy from a subjective perspective. Our ir~pression is 
that them ore time elapse since HMTpeculiarities of the BMTprocedure (e.g. 
total body irradiation, bone marrow transfusion, waiting for the take) don't 
seem to influence the subjective treatment experience in any special way. The 
majority of our patients reported changes in regard to physical and psychic 
status. Psychic changes, e.g. intensified life experience were mostly 
reported bypatients with an otherwise unobstrusive physical status. 

Abteilung InnereMedizin III undAbteilung Psychotherapie, Universit~tUlm, 
D-7900 Ulm 
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EFFECT OF RECOMBINANT INTERFERON ALPHA-2 ON THE GROWTH OF HAEMATOPOETIC 
PROGENITOR CELLS IN CHRONIC MYELOGENOUS LEUKEMIA AND ITS RELATIONSHIP 
TO THE CLINICAL EFFICACY. 
D.Geissler, Aulitzky W., Tilg H., v.LOttichau I, Konwalinka G., Huber 
Ch., Gastl G. 
Dept. Internal Medicine, Univ.Hospital, Innsbruck 

In an ongoing phase-II trial we aimed to relate clinical responsiveness 
of chronic myelogenous leukemia (CML) to rIFN-alpha to in vitro sen- 
sitivity. From five normal controls and 13 CML patients bone marrow 
samples were taken before treatment and tested for the antiprolifera- 
tive activity of rIFN-alpha, using a microagarsystem for CFU-GM, BFU-E 
and CFU-Meg. In normal controls CFU-GM, BFU-E, CFU-E and CFU-Meg were 
inhibited by rIFN-alpha in a dose dependent manner. BFU-E and CFU-Meg 
proved to be the most sensitive cell lineages, whereas CFU-E and CFU- 
Meg were about 10 times less sensitive. A rather heterogenous in vitro 
response, however, was obtained in CML-patients. Some patients even ex- 
hibited an in vitro resistance of CFU-GM derived colony formation to 
the highest doses (10x104 units/ml~used for in vitro testing. In the 
responder group, however, 50% growth inhibition for CFU-GM was obtained 
already at rIFN-alpha concentrations between1©400 units per ml. The 
sensitivity of BFU-E and CFU-Meg in CML patients did not differ from 
that of normal controls. When patients were subsequently treated in 
vivo with rIFN-alpha-2 a striking correlation between these in vivo 
data and their subsequent response was observed. 



387 

361 

RECOMBINANT IFN-ALPHA-2 (rIFN-ALPHA-2) FOR TREATMENT OF CHRONIC MYELOGENOUS 
LEUKEMIA IN BENIGN AND ACCELERATED PHASE 
G. Gastl, W. Au l i t zky ,  H. T i lg ,  I .  LUtt ichau, G. Michlmayr, H. Gadner, 
C. Coser, H.L. Seewann, H. Huber, Ch. Huber 

We have t reated 27 CML pat ients with rIFN-alpha-2. Except one a l l  the pat ients 
had prev ious ly  been t reated with conventional cy tos ta t i c  agents. Eighteen pa- 
t i en t s  (group I) with benign phase CML received l -8xlO 6 U rIFNalpha/d subcu- 
taneously. Nine pat ients (group I I )  with accelerated disease were t reated with 
a combination of rIFN-alpha-2 ( l -8x lO 6 U/d) and busulfan (2-4 mg/d) or hydro- 
xyurea (500-1500 mg/d). The median fo l low up period is present ly  36 weeks 
(range 6-63 weeks). According to the c r i t e r i a  of Talpaz et a l .  ( r e f . )  lO of the 
18 pat ients in group I responded to IFN-treatment of whom f i ve  had a hemato- 
logic  remission and f i ve  a p a r t i a l  hematologic remission. In three of the pa- 
t i en t s  with hematologic remission a suppression of Ph pos i t i ve  metaphases was 
observed. During IFN-treatment, none of the 18 pat ients in group I showed d i -  
sease accelerat ion or progression in to  b las t i c  c r i s i s .  Within a median fo l low 
up period of 27 weeks (range 3-64 weeks), only two of the group I I  pat ients 
responded to a combination of IFN and busulfan or hydroxyurea respec t i ve ly .  
B las t ic  t ransformat ion occured in three of the nine cases a f te r  three,  ]5 and 
30 weks respec t ive ly .  These resu l ts  demonstrate that  rIFN-alpha is e f f ec t i ve  
in inducing hematologic remission in the ma jo r i t y  of pat ients with benign phase 
CML but is mostly i ne f f ec t i ve  in advanced stage CML. 

Department of In terna l  Medicine, Un ivers i ty  Hospital Innsbruck, KH der Barmher- 
zigen Schwestern, Linz; St. Anna Kinderspi ta l  Wien; Regionalkrankenhaus Bozen; 
Dept. of In terna l  Medicine, Un ivers i ty  Hospi ta l ,  Graz 

Ref.: Talpaz et a l . ,  New Engl. d. Med., 1986 
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TREATMENT WITH rlFN-alpha-2c CAN NORMALIZE ABNORMAL CONVERSION 
OF 14C-ARACHIDONIC ACID (AA) IN MYELOPROLIFERATIVE SYNDROME (MPS) 

W. Linkesch, H. Sinzinger, H. Ludwig, H. Gisslinger 

Our previous studies (Linkesch et al. 1985) demonstrated an ex- 
cellent therapeutic efficacy of rIFN-alpha-2c (Boehringer Ingel- 
heim International) in patients with MPS and excessive thrombo- 
cytosis. Therefore we investigated in 30 patients with MPS (5 
CML, 13 polycythemia vera, 12 essential thrombocythemia; 8 male, 
22 female; mean age: 63 years) parameters of platelet function 
(beta-thromboglobulin, PF , thromboxance (TXB 2) in plasma and 
serum, malondialdehyd, AD~ induced aggregation and metabolism of 
AA. In two male patients (I ET, ] PV) we found an abnormal con- 
version of exogenous ]4C-AA: after radio thin layer chromato- 
graphy no TXB. was formed from exogenous 14C-AA. In parallel a 
shift to PGEgZ(cyclooxygenase) and HETE (lipoxygenase) or only to 
HETE (I pati@nt) occurred. After 8 weeks and I year of rIFN- 
alpha-2c therapy investigations in both patients revealed a nor- 
mal pattern of AA-conversion with 44,7 and 42,4 % TXB_. In vitro 
study using up to 500 I.E. rIFN-alpha-2c did not showZany sig- 
nificant influence on AA conversion either on the 2 patients 
platelets or to healthy controls. 

A pathological population of platelets in MPS with a different 
membrance composition therapeutically removed by rIFN-alpha-2c 
therapy may be responsible for our findings. 

2. Department of Internal Medicine, University of Vienna 
A-]o9o Vienna, Garnisongasse ]3 
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ESSENTIAL THROMBOCYTHEMIA (ET): CORRELATION OF CLINICAL DATA WITH BONE MARROW 
HISTOLOGY IN 45 CASES 
R. Hehlmann (1), M. Jahn (1), and R. Burkhardt 
The c l i n i c a l  s ign i f icance of ET l i es  in the tendency of the pat ients to bleed 
and in t h e i r  pred ispos i t ion  to thromboembolic complicat ions which are not or 
only ra re l y  observed in pat ients with react ive  thrombocytoses (RT). Since the 
c l i n i c a l  diagnosis of ET is p r imar i l y  establ ished by exclusion,  the recogni t ion 
of pos i t i ve  d iagnost ic  c r i t e r i a  such as bone marrow h is to logy  or p l a t e l e t  ag- 
gregation tes t  is of importance in cases in which the diagnoses of ET cannot 
be made read i l y .  This is p a r t i c u l a r l y  re levant  for  the d i f f e r e n t i a t i o n  between 
ET and cases of pers is tent  RT. Of 58 consecutive pat ients with ET fo l lowed 
from 1975 to 1987 45 were evaluated by one or several bone marrow h is to log ies .  
Jamshidi biopsies were processed with the acry la te  technique. The evaluat ion 
included megakaryocyte size and morphology, locat ion  of megakaryocytes in the 
marrow, grouping of the megakaryocytes in c lus ters ,  f i be r  content,  and i n t e r -  
s t i t i a l  i ron .  In 37 cases (82%) the h is to log ic  diagnosis of megakaryocytic 
myelosis (mature subtype) was made, in 9 of these the diagnosis was megakaryo- 
cytoc granulocyt ic  myelosis. In 4 cases each the h i s to log i ca l  diagnosis was 
polycythemia vera (PV) and mye lop ro l i f e ra t i ve  syndrom wi thout  spec i f i ca t i on .  
In the l a t t e r  cases the correct  diagnosis was made c l i n i c a l l y  by exclusion. 
The four cases h i s t o l o g i c a l l y  diagnosed as PV showed c l i n i c a l  features ident -  
ica l  to the other cases with ET and d i f f e ren t  from those of 23 pat ients with 
c l i n i c a l l y  v e r i f i e d  PV. In no case the presence of a mye lop ro l i f e ra t i ve  d is-  
order was missed by h is to logy  in our ser ies;  in few other cases the h i s to log i c  
suspicion of megakaryocytic myelosis could not be v e r i f i e d  by re t rospect ion.  
I t  is concluded that  the bone marrow h is to logy is a valuable d iagnost ic  help 
fo r  the d i f f e r e n t i a t i o n  of ET from RT in unclear cases of thrombocytosis and 
also fo r  the d i f f e r e n t i a t i o n  of the various mye lop ro l i f e ra t i ve  disorders.  
(1) Med. P o l i k l i n i k d e r  Univ. MUnchen, Pet tenkofers t r .  8a, 8000 MUnchen 2 
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FRII,~Y (ESSenTIAL) THROI~BOCYTHE],ilA - A CLINICO-PATHOLOGICAL STUOY OF 
30 CASES 

R. Zankovicil, B. P~bdder, J. Thiele, B. Kremer, C. Fonatsch, R. Fischer 
and V. Diehl 
A clinicopathological study was performed on 30 patients WitI~ primary 
(essential) thrombocythemia (PTH) showing a thranbocythe~ia in excess 
of I000 x I0 9/I, a conspicuous megakaryocytic proliferation in the 
bone marrow without marked alterations of the megakaryocyte morphology 
or erythro- and granulocytopoiesis, no Phi ladelphia-Chromos(~ne, no 
elevated red blood cell mass, no evidence for a reactive cause of the 
thrombocytosis. Comparison with the other entities of C~PD revealed a 
sustained elevation of the platelet count observable over a period of 
1 i5 - 8 years in individual patients with PTH; no leukocYtosis or ab- 
normalities of the differential blood count and a normal score of the 
leukocyte alkaline phosphatase. Numeric or structural chromosome ab- 
nomalites were only sporadic. In PTH survival time was significantly 
increased contrary to CGL with accGmpanying thrombocythemia. Episodes 
of hemorrhage and thrombosis as well as Raynaud's phenomenon and neuro- 
logical symptoms were more frequently encountered in PTH (about 60%) 
than in the other CMPL). 

Medizinische Klinik Iund I! und Pathologisches Institut der 
Universita~, Joseph-Stelzmannstr. 9, D-5000 K~In 41 
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CYTAPHAIRESES (CA) AND PLASMADEPLETION (PD), A METHOD TO ACTIVATE AUTO- 
AGGRESSION (AAG) OR MYELOPROLIFERATION (MPS): SOME OBSERVATIONS TO CLINICAL USE 

U. Gunzer*,T. Kirch*, M. Kl ink*,  B. Mansouri-Taleghani*, D. Wiebecke**, 
D.Hohe**, H. U l l r i ch * *  
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CAs could rap id ly  reduce increased cel l  numbers from the peripheral blood and 
hence deminish the per i l  ar is ing from a hyperviscosity syndrome. PDs on the o t~  
er hand are increasingly performed in various diseases said to be of autoaggre~ 
sive o r ig in .  Both methods are fol lowed by a rebound phenomenon resu l t ing in a 
marked increase of depleted ce l ls  in MPS or antibody production in AAG. This 
procedure seems to sensi t ize the disorders providing a bet ter  response to drugs. 
75 pat ients (55 white males, 20 white females, mean age 48,5y.,  26-65 y . )  suf- 
fer ing from various subtypes of MPS (25/75 PCV, 18/75 CML, 15/75 megakaryocytic 
myelosis, 17/75 OMS) were treated wi th CAs and azathioprine ± a l lopur ino l  o ra l -  
l y .  CAs alone effected the a.m. rebound phenomenon for  e i ther  p la te le t s ,  white 
or red blood ce l ls  ind icat ing that  even in MPS stem ce l ls  are s t i l l  subject to 
physiologic feed-back mechanisms. 10 pts. with id iopath ic  thrombocytopenia 
(ITP) were treated with in te rm i t ten t  f ract ionated PDs using a single-needle mem- 
brane-type plasmapheresis monitor. 500 ml PDs were performed da i l y ,  5x the Is t  
week, 4x the 2nd, 3x the 3rd, 2x the 4th and Ix the 5th week without replace- 
ment of albumine. Antibody deplet ion of the Is t  week was fol lowed by a marked 
increase of p la te le ts  at onset of the 2nd week. Fewer PDs from 2nd week, how- 
ever, could not i n h i b i t  recovery of an t i p la te le t s  antibodies resu l t ing in a de- 
crease of p l a te le t s ,  which could be inh ib i ted  by simultaneous administrat ion of 
azathiopr ine and/or cor t i cos tero ids .  Withdrawal of the products of myeloprol i -  
fe ra t ion or autoaggression from the peripheral blood by CAs or PDs are apt to 
improve the response to immunsuppressives with cytotoxic e f fec ts .  

*Med. K l i n . ,  H~matologie; **Dept.Transfus.Med., Univ. 8700 W~rzburg, FRG. 
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AUTOIMMUNE-HEMOLYTIC ANEMIA (AIHA) UNDER INTERFERON-ALPHA-2 (IFN- 
ALPHA-2) THERAPY IN A PATIENT WITH CHRONIC GRANULOCYTIC LEUKEMIA (CGL). 

R.  Haas~ A. Deboben~ S. Kiesel~ W. Knauf~ H. Martin~ A.D. H% B. D~rken and W. Hunstein.  

The CGL is a clonal hemopa thy  cha rac t e r i zed  by a mal ignant  t r ans fo rma t ion  of an ear ly  
hemopoie t ic  precursor  cell.  IFN-alpha-2 has recen t ly  been used in the  t r e a t m e n t  of CGL. A 
suf f ic ien t  cy toreduc t ion  could be achieved in pa t ien ts  during the  chronic phase.  We repor t  
of a 16 year old pa t ien t  with a Ph + CGL diagnosed in May ~985. Af te r  severa l  courses  of 
busulfan,  in 3anuary '86 a the rapy  with IFN-aipha-2 ( S x l 0 ° l . U . )  every  second day was 
ini t ia ted.  The t r e a t m e n t  was well to lera ted  resul t ing  in a sa t i s fac to ry  cytoreduct ion.  In 
July '86 the  pa t ien t  complained of fa t igue  and brea th lessness .  The laboratory findings were: 
hemoglobin 5.4 g/dl~ LDH 745 U/l,  hyperbi l i rubinaemia with 13 g/dl.  The Coombs t e s t  was 
posit ive with an autoant ibody t i te r  o£ 1:2000. We diagnosed an AIHA, a condit ion occuring 
in conjunct ion with mal ignancies  of the  lymphat ic  sys tem.  So far we know of no repor t  
about  AIHA in a pa t ien t  with CGL. The autoant ibodies  were d i rec ted  aga ins t  epi topes 
assoc ia ted  with an t igens  of the  Rhesus  family.  There  were no deposi ts  of C3 and Ct~ on 
e ry throcy tes .  The mechan i sm o5 the  hemolysis  is still  controvers ia l .  It could be explained 
by the  s t imula to ry  e f f ec t  of IFN-alpha-2 on mature  B cells  with an increased Ig production 
of an au to reac t ive  clone.  Ery throcytes  coated  with Ig bind to the  su r face  of macrophages  
via their Fc - recep to r s .  In vi tro s tudies  have demons t r a t ed  tha t  IFN-alpha-2 is capable of 
inducing an increased expression of Fc- recep to rs  on monocy tes  and macrophages~ thereby  
inducing an augmen ted  c learance  in liver and spleen. Af te r  the  t e rmina t ion  of the  IFN- 
alpha-2 therapy  and under cor t icosteroid t r e a t m e n t  within 2 weeks the  hemoglobin was 
normal  and an autoant ibody t i t r e  of 1:20 was reached af te r  4 months .  In conclusion,  our da ta  
sugges t  t ha t  IFN-alpha-2 was causa t ive  in the  deve lopment  of an AIHA in a pa t ien t  with 
CGL. 

Depa r tmen t  of Internal  Medicine, Univers i ty  of Heidelberg, FRG. 
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RESULTS OF RECOMBINANT ALPHA 2-C INTERFERON THERAPY IN PATIENTS WITH CHRONIC 
MYELOGENOUS LEUKEMIA (CML) 

I.  KUhrer, W. Linkesch, H. Ludwig, H. Giss l inger 

Recombinant alpha 2-c In ter feron (rec-IFN) seems to be e f f ec t i ve  in the t r e a t -  
ment of var ious hematological malignancies. 
In a c l i n i c a l  phase-II  study I I  pat ients (4 female, 7 male, median age = 47.5, 
range 22-65 years) with chronic myelogenous leukemia (CML) in the chronic phase 
of disease were t reated with rec-IFN. The i n i t i a l  dose was 21 M i l l .  Units IFN/ 
week. Af ter  8.5 weeks (median) rec-IFN was reduced to a maintenance therapy of 
9 M i l l .  units/week. As c r i t e r i o n  of treatment e f f i c i a c y  decrease of leucocyte 
count, decrease of myeloid precursors, improvement of per ipheral  blood count, 
decrease of l ac ta t  dehydrogenase was used. Further parameters were f e r r i t i n  and 
spleen size. 
Up to now eight  of eleven pat ients are evaluable. Two pat ients have less than 
8 weeks rec-IFN therapy. One pa t ien t  requests withdrawal from the study a f te r  
4 weeks because of i n t o l e rab le  side e f fec ts .  Seven pat ients (87.5 %) achieved 
remission a f te r  a median t ime of 8.5 weeks of  IFN-treatment. Progressive disease 
was noted in one case (12.5 %). 
In conclusion, these data confirm the e f f i c i acy  of recombinant alpha 2-c In te r -  
feron in the therapy of pat ients with CML in the benign phase of disease. 

I I .  Medizinische Un i ve r s i t ~ t sk l i n i k ,  Wien 
A-I090 Wien, Garnisongasse 13 
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T-LYMPHOCYTIC BLAST CRISIS IN POLYCYTHEMIA VERA - A CASE REPORT 

M. Lech le i tner ,  H. Denz, C. Gat t r inger ,  G. Konwalinka, J. Thaler, H. Huber 

Pat ients with polycythemia vera (p .v . )  develop the p ic ture  of marrow f i b ros i s  
in about 15 %, t ransformat ion in to  acute leukemia occurs in another 15 %. We 
report  on a 54-year old female with p.v.  diagnosed in July 1986. Af ter  a short 
period of symptomatic treatment (phlebotomy) blood f ind ings and bone marrow in -  
dicated a b last  c r i s i s  in March 1987. The nature of the b last  ce l l s  could be 
defined by immuncytological methods as T-ALL (LEU9m90, TdT pos. VILAI neg., 
VIEG4 neg., myeloid marker p r o f i l e  neg.).  Cytogenetic analysis showed a clonal 
abnormal i ty (Trisomy8). Af ter  3 courses of chemotherapy complete remission was 
achieved. 
Our observat ions confirm that  b last  c r i s i s  in p.v.  may ar ise wi thout  previous 
chemotherapy. The fac t  that  the nature of b lasts showed a T-ce l l  phenotype in -  
dicates a c lonal  aberrat ion at the level  of p lu r ipo ten t  stem ce l l s .  A f ter  a l l  
a de novo development of acute leukemia as a second malignancy in p.v.  cannot 
be excluded. 

Univ. K l i n i k  fur  Innere Medizin, Anichstr .  35, A-6020 Innsbruck 
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PROGNOSTIC FEATURES IN CHRONIC MYELOID LEUKEMIA - THE 
IMPACT OF CLII~ICAL AS WELL AS HISTOMORPHOLOGICAL 
PARAMETERS 

J. Thiele, R. Zankovich, C. Thienel and R. Fischer 
On 115 patients (56 males, 59 ~ e ~  indian age ~ 
Years) witll chronic mYeloid leukemia (CHL) a clinico- 
pathological study was performed to reveal initial 
hematological, but particularly histomorphological 
features of predictive value for survival. All patients 
llad a trepIline biopsy of the bone marrow and entered 
this study without prior selection. Overall survival 
was 36 ± 27 months. In addition to multiple inter- 
actions between various disease features, multivariate 
regression analysis showed, that of the clinical para- 
meters age, liver size and level of LDH were primarily 
and most closely associated with prognosis. Of several 
llistomorpl]ological variables (megakaryocYtes~ 60 per 
mm2 bone marrow area, fibrosis and presence of pseudo- 
GAUCHER cells), only pseudo-GAUCHER cells remained 
significant, i.e. excert an independent and favourable 
influence on survival. 

Pathologisches Institut und Medizinische Klinik I der 
Universitat zu KOln, Joseph-Stelzmannstr. 9, 5000 K61n 
41 
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PROGNOSTIC RELEVANCE OF CYTOGENETIC ABERRATIONS IN ACCELERATED PHASE AND 
BLASTIC CRISIS OF CHRONIC MYELOCYTIC LEUKEMIA (CML). 

Ch. Clemm, A.Selchert,  A.Strassner, U.Jehn, H.Gerhartz, H.MittermUller,  HJ, Kolb 

Between 1980 and 1986, 120 patients (pts) with CML were cytogenet ica l ly  inves- 
t igated.  In 91/109 evaluable pts a typ ical  Philadelphia (Ph)chromosome with 
9/22 t ranslocat ion was i den t i f i ed ,  18 pts were Ph-negative. In 25 of the Ph- 
posi t ive pts addi t ional  chromosome changes could be found. 4 of these 25 pts 
were invest igated before bone marrow t ransplantat ion (BMT). This was also the 
case in 24 pts with Ph-chromosome only. These 28 pts wi th BMT were excluded 
from l i f e  table analysis.  Of the remaining 63 pts, 42 had Ph-chromosome alone, 
21 had addi t ional  changes such as isochromosome 17q, trisomy 8, "missing Y", 
double Ph-chromosome or hyperdiploidy.  The l i f e  table analysis of these con- 
vent iona l ly  treated pts showed that  pts with addi t ional  changes had a s i g n i f i -  
cant ly shorter median survival time of 5 months as compared to the 40 months 
of the Ph-posit ive pts. The 18 Ph-negative CML pts had a median survival time 
of 15 months. 
On the other hand, 25/109 evaluable pts had c l i n i ca l  c r i t e r i a  of b last  c r i s i s  
at the time of cytogenetic analysis : 2 were Ph-negative, 8 had Ph-chromosome 
only, and 15 pts had addi t ional  cytogenetic aberrat ions. The median survival 
time of these 25 blast  c r i s i s  pts was 3,5 months which did not d i f f e r  s i g n i f i -  
cant ly from the 5 months of a l l  pts wi th cy togenet ica l ly  documented addi t ional  
aberrat ions which can also occur during the chronic phase. 
In conclusion we found that addi t ional  cytogenetic aberrations are an ear ly 
sign of accelerat ion and may be correlated wi th poor proQnosis and shorter 
survival time (with the exception of "missing Y"). They can be helpful c r i t e r i a  
for  the ind icat ion of treatment i n tens i f i ca t i on  such as BMT. 

Med. K l in ik  I I I ,K l i n i kum Gro6hadern der Univers i t~t  MUnchen, D-8000 MUnchen 70 
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THE SIGNIFICANCE OF PROMEGAKARYOBLASTS AND MICROMEGAKARYOCYTES FOR THE 
PROLIFERATION KINETICS IN CHRONIC i~YELOID LEUKEMIA (CML) 

D. Renner,  A. Do l l  and W. Quei&er 

The bone marrow of 10 pat ients wi th CML at the age of 24 to 82 (average 50) 
years was examined. Megakaryocytes (mks) were i den t i f i ed  by a monoclonal 
antibody (C 17, ant i -g lycoprote in  l l l a )  by immunofluorescent sta in ing to 
include early precursors (promegakaryoblasts) not i den t i f i ab l e  by morphologi- 
cal means only. For re locat ion of each indiv idual  ce l l  for  evaluation of ce l l  
morphology (Pappenheim stain)  and DNA content by Feulgen cytophotemetry, i t s  
posi t ion on the sl ides was automat ical ly  stored on tape by a computerassisted 
device connected to the microscope table.  

Compared with normal persons the pat ients with CML showed the fo l lowing 
changes of po lyp lo id iza t ion  pattern in the DNA-histograms: A regular sh i f t  to 
the l e f t  wi th a maximum at 8c (normal at 16c); high polyplo id ce l ls  at 32c 
were largely impaired. Di f ferent  numbers of d ip lo id  and te t rap lo id  mks were 
found, most of them were mature ce l ls  and appeared as micromegakaryocytes, 
whi le others did not resemble a megakaryocytic feature. These cel ls  are 
regarded as immature, d i f f e ren t i a ted  mks. Their re la t i ve  number in CML is 
impaired. 

I t  is concluded, that the proport ion of promegakaryoblasts in CML is not 
increased. The po lyp lo id iza t ion  capacity of mks is decreased as seen in the 
reduced number of high polyplo id ce l ls  and the d i f f e r e n t i a t i o n  of mks with a 
low ploidy to mature ce l l s ,  appearing as micromegakaryocytes. Some of them 
were even d ip lo id  whi le the major i ty  was te t rap lo id  and octoplo id.  

Onkologisches Zentrum, I .  Med. K l in ik  am Klinikum Mannheim, Fakult~t fur  
k l in ische Medizin der Univers i t~t  Heidelberg, Postfach 23, 6800 Mannheim I 
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GABCHER-LIKE CELLS ARE CHARACTERISTIC ONLY FOR CNL AND NOT FOR OTHER CNPOIS. 
DELVENTHAL, S., Ih. BUHR, A, GEORGII 
PathoIogisches Inst l tut ,  Redizinlsche Hochschu]e, D-3000 Hannover 61, FRG 

Occurrence and prognostic e~gnificance of Gaucher-like c e l l s -  GLC - as well as of Seablue 
Histlocytem - SBH - were reported in CML formerly. A Frequency of about 50 Z before and about 
70 % after busulfan appllcatlon has been found in our resin-embedded bone marrow biopsies in some 

500 CML patients provided a polarization microscopy was applied; SBH were seen in 20 % before and 
16 Z after therapy {DELVENTHAL et a1., 1987). Comparison with 300 bone marrow biopsies of 
patients with other CMPD~s has revealed no GLC, but SBH, using identical methods of embedding, 
stalnlng and polarlzing microscopy. - Since bistolog]c dist inction between CML and other CMPD is 
rather d i f f cu l t  in some cases, the presence of GLC represents an interesting diagnostic 
indication. 

CRPD GLC SBH 

CML.CT ++++ ++ 
CML.M ++++ ++ 
P. VERA 0 + 
PTH 0 0 
CMGM 0 + 
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SPONTANEOUS AND INDUCED SISTER CHROMATID EXCHANGE IN PH-POSITIVE CHRONIC MYELOCYTIC 
LEUKEMIA - A POSSIBLE APPROACH TO MONITOR CHEMOTHERAPY RESISTANCE 

R. Becher 
Sister chromatid exchange (SCE) occurrs spontaneously and can be visualized after incubation of 
cells for two cell cycles in BrdU containing medium. We evaluated the frequency of spontaneous SCE 
in normal bone marrow (38 cases) derived from donors for bone marrow transplantation and Ph- 
positive cells of untreated CML patients (40 cases) who were in the chronic phase of the disease, 
Significantly lower SCE was found in the Ph-positive leukemic cells. In addition, the SCE frequency 
was studied after in vitro exposure of normal and leukemic bone marrow to busulfan in a final 
concentration of 1.0~.g, 3.0#g and 5.0p.g/ml medium. At time of this report we have analysed 7 
cases of normal marrow and Ph-positive cells of 8 patients with CML. Results show a significantly 
less increase of SCE in Ph-positive leukemic cells after exposure to equal busulfan doses. 
Others have shown that SCE correlates closely with the degree of DNA damage caused by alkylating 
drugs and the inhibitory effect on cell proliferation. Therefore, due to the lower SCE in leukemic 
cells it can be concluded that busulfan effects the normal hematopoiesis more severely than Ph- 
positive CML. This finding might explain the failure of busulfan to eradicate the Ph chromosome or 
even to reduce it and provides an experimental basis for its purely cytoreductive effect in CML. It 
had been shown that residual normal hematopoiesis is always present in CML patients. According to 
our findings, the remaining population of normal hematopoietic stem cells in Ph-positive CML may be 
more severely damaged, if not eliminated by long term busulfan treatment. 
Our data suggest the possible application of SCE studies for evaluation of the sensitivity of leukemic 
cells to DNA damaging antineoplastic drugs. 

Innere Universit#.ts- und Poliklinik, Westdeutsches Tumorzentrum HufelandstraBe 55, 4300 Essen 1 
FRG. 
Supported by the Deutsche Forschungsgemeinschaft (SFB 102, AT). 
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CHROMOSOMAL ANOMALIES IN THE BLAST CRISIS OF PH-POSITIVE CHRONIC MYELOCYTIC LEUKEMIA 

R, Be~her 
We report on cytogenetic analyses of 51 cases of Ph-positive chronic myelocytic leukemia CML in 
blast crisis using G-banding after short term trypsin treatment. Studies during the chronic phase of 
disease were also done in 32 of these cases and revealed a standard t(9;22). During blast crisis 
chromosomal anomalies in addition to the Ph chromosome were found in 40 cases (78 %). 11 cases 
had no evidence for clonal evolution. One of these cases presented with an atypical Ph translocation, 
t(12;22). Most cases observed were pseudodiploid or near diploid, only three within the triploid 
range. 
The most frequent chromosomal rearrangement was an isochromosome of the long arm of 
chromosome 17, i(17q) which was observed in 15 cases representing 42% of the abnormal cases, it 
was observed as the sole anomaly in addition to the Ph chromosome in only 3 cases. More 
frequently it was associated with a trisomy 8 ( 9 cases ). In other cases it was associated with 
trisomy 8 and a second Ph chromosome or found within a triploid karyotype. 
Frequently observed numerical anomalies were a duplication of the Ph chromosome without further 
anomalies in 6 cases combined with trisomy 8 in one case. CIonal evolution by trisomy 8 only was 
found in two cases. Trisomy 8 was frequently also associated with trisomy 19. An additional 
chromosome 8 alone or together with other numerical or structural changes thus was the most 
frequent numerical change observed in 21 cases (52% of abnormal cases). 8 cases showed rare 
transfocations involving chromosomes 2,6,11,14,17, 18 and 20. Our study confirms the nonrandom 
occurrence of clonal evolution in CML suggesting a percentage of cases with additional anomalies in 
CML blast crisis than reported in most other studies. 

Innere Universit~ts- und Poliklinik, Westdeutsches Tumorzentrum, HufelandstraBe 55, D-4300 
Essen 1 
Supported by the Deutsche Forschungsgemeinschaft (SFB 102, A7) 
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PLATELET MORPHOMETRIC ANALYSIS BEFORE AND AFTER SPLENECTOMY 

A. Wehmeier, R.E. Scharf, W. Schneider 

We analysed p la te le t  volume, p la te le t  density, and p la te le t  volumen from den- 
s i t y  subfractions in 4 pat ients with Hodgkin's disease (HD), 4 pat ients with 
mye lopro l i fe ra t ive  disorders (MPD) and l pat ient  with id iopath ic  thrombo- 
cytopenic purpura (ITP) before and 7-14 days af ter  splenectomy. The p la te le t  
volume d i s t r i bu t i on  curve was determined of the to ta l  p la te le t  population re- 
covered from a continuous Percoll gradient,  and a f te r  density equi l ibr ium cen- 
t r i f uga t i on  of 21 subfractions covering the density range between 1.030-I.080 
g/cm 3. P la te le t  density cent r i fugat ion was performed as described by Martin et 
al .  (Br i t  J Hematol 1983,54,337). Apparent p la te le t  volume was determined using 
the impedance method. 
Mean p la te le t  count was 291,000/~I before and 467,000/~I af ter  splenectomy. 
Whereas mean medal p la te le t  density was unchanged, mean p la te le t  volume (MPV) 
rose from 6.74 to 7.58 f l  a f ter  splenectomy. This is an increase of 16 % in MPD 
pts. and 13 % in HD pts. Before splenectomy, MPV showed a posi t ive cor re la t ion  
with p la te le t  density in a l l  HD p ts . ,  the ITP pt.  and 2/4 PMD pts. After 
splenectomy, p la te le t  volume was independent from density subfractions in 7 
pts. Thus, the c i ruc la t i ng  p la te le t  population a f ter  splenectomy is character- 
ized by large p la te le ts  with no apparent loss of granule const i tuents compared 
to pre-splenectomy levels both in HD and in MPD pts. The changes observed in 
the re la t ion  of p l a te le t  density to p la te le t  volumen may resul t  from a loss of 
splenic p la te le t  pooling which consequently prevents the e l iminat ion of certa in 
p la te le t  subpopulations, or may resu l t  from an al tered p la te le t  production 
pattern in the bone marrow soon af ter  splenctomy. 

Dr. A. Wehmeier, Medizinische Un ivers i t~ tsk l in i k ,  Moorenstr. 5, 4000 DUsseldorf 
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EFFECTS OF VARIOUS DOSES OF SP 54 ON FIBRINOLYTIC ACTIVITY IN 
PATIENTS WITH THROMBOTIC DISEASES: 

H.Losonczy, I.Naoy, M.O~vid 
. . . . . . . . . . . . . . . . . . . . .  

SP 54 was synthetized more than 30 years @Oo. But the proper oral 
dos@Be has not been established yet. Therefore we gave two doses, 
150 and 500 mg to patients suffering from various arterial and 
venous thrombotic diseases, for investigating the doss-response 
effect. 16 patients received 15O mo, 14 patients 500 mg and lO in 
each group both doses. 
We examined the EIT, occlusion test, WBL, piasminogen level, 
alfa-2 Entiplasmin, all@-1 antitripsin, alfa-2 macroglobulin, 
ethanol oelation test, FDP, AT III and PTI, before and 1,2,4 and 
24 hours after giving these doses. 
We could observe significant changes in ELT,WBL and plasminogen 
level~ but the increase of fibrinolytie activity was not dose- 
-dependent in most cases. It indicates that an individual dosage 
is needed. Therefore we suggest an "SP 54 loading test" before 
prescribing the drug. 

1st Oepartment of Internal Medicine, Medical University of P@cs, 
7624 P@cs, Ifjus~g u.13. Hungary. 
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FUNCTIONAL AND IMMUNOLOGICAL PROTEIN C EVALUATION IN DISSEMINATED TUMORS, LIVER 
CIRRHOSIS AND COLLAGENOSlS 

K.H. Zurborn, W. Kirch and H.D. Bruhn 

In a new prac t icab le  and precise evaluat ion method Protein C (PC) is act ivated 
by a snake venom ac t i va to r .  Then prote in  C a c t i v i t y  (PC act) was measured by 
i t s  property to prolong aPTT in a c l o t t i n g  assay (VK = 1,9 % and 4 % fo r  i n t r a -  
and interassay variance resp.) and compared to an immunological method (Pc ag; 
ELISA). 168 pat ients  in 9 co l l ec t i ves  and 40 normals were inves t iga ted.  Decom- 
pensated l i v e r  c i r rhos is  led to pronounced s i gn i f i can t  decrease of PC act to 
24 % (PC ag; 30 %) and Anti thrombin I l l  a c t i v i t y  (AT I l l  act) to 44 % (AT I l l  
ag: 46 %) with a quot ient  (act /ag) for  PC and AT I l l  of about 0.8. PC act was 
not s i g n i f i c a n t l y  reduced to 66 % in compensated l i v e r  c i r rhos i s .  
L iver metastases in disseminated tumors were associated with s i gn i f i can t  de- 
creased a c t i v i t y  of PC (48.5 %) and AT I l l  (80 %) and of quot ient  (act /ag) fo r  
PC of 0.67. This was suggested to be caused by DIC as evidenced by elevated 
f i b r i nopep t ide  A leve ls  (3.7 ng/ml) and accentuated by a l te red l i v e r  funct ion.  
Decrease of PC and AT I l l  was not s i gn i f i can t  in disseminated tumors wi thout  
l i v e r  metastases, in loca l ized tumors, in malignant lymphomas and plasmo- 
cytomas. 
Pat ients with col lagenosis showed normal or high PC leve ls .  

I .  Medizinische U n i v e r s i t ~ t s k l i n i k ,  SchittenhelmstraBe 12, D 2300 Kiel l 
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SUPPRESSION OF LUPUS-TYPE CIRCULATING ANTIBODIES WITH HIGH DOSE 
I.V. GAMMAGLOBULIN 
L. Kanz, H. Engler and G.W. Lohr 

Lupus-type circulating antibody is seen with a variety of disorders, and scme- 
times in patients without apparent underlying disease. Its presence may be as- 
sociated with thrombotic events, pulmonary embolism or spontaneous abortion. 
We report about a young woman with a spontaneously acquired anticoagulans, re- 
current thrc[nbosis and pulmonary embolism, which was successfully treated with 
high dose i.v. inm~/noglobulin. None of the known miscellaneous diseases that 
might be associated with the lupuslike anticoagulans could be diagnosed. The 
anticoagulans was assessed by prolonged APTT, which was correctable by high 
concentrations of rabbit brain phospholipid but not by normal plasma. In addi- 
tion anti-phospholipid-antibody activities were demonstrated by positive anti- 
cardiolipin-antibodies, anti-platelet-antibodies and thrombocytopenia. Because 
infusion of high dose garsnaglobulin is known to result in a decrease of antibo- 
dy titers in some autoimmune diseases, possibly by idiotype/anti-idiotype 
interactions, we decided to treat the patient with 7S-i~munoglobulin (Sandoglo- 
bin) intravenously for 5 days (0.4 g/kg/d). On day 2 platelet counts normalized 
and normalisation of the other parameters was observed within 1-3 weeks. Three 
months later there was again evidence of recurrent disease; as the patient re- 
fused rehospitalization for immunoglobulin therapy, she was set on azathioprine 
and corticosteroids. 
Our observation suggests that patients with an anti-phospholipid-antibody syn- 
drome might be successfully treated with high dose immunoglobulin. A role for 
this expensive - yet untoxic - treatment in the management of these patients 
remains to be defined, and its value has to be proven in controlled studies. 

Medizinische Universit[tsklinik, Hugstetterstra~e 55, D-78 Freiburg 
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POSSIBLE REGULATORY MECHANISMS OF MEGAKARYOPOIESIS IN CYCLIC THROMBOCYTOPENIA/ 
-CYTOSIS (CTPTC) 

F. Griesinger, A. Ganser, D. Hoelzer 

The aim of the present invest igat ion was to elucidate the mechanisms involved 
in the regulat ion of megakaryopoiesis in CTPTC. This rare p la te le t  disorder was 
documented in a 50 year old male pat ient for  26 months with a cycle duration 
of 6 weeks and p la te le t  counts between 1.500.000 and lO.O00/pl. CTPTC was as- 
sociated with an expansion of large granular lymphocytes type A, which exerted 
normal NK-act iv i ty .  Using the clonal stem cel l  assay method, the incidence of 
CFU-Mk in bone marrow obtained at d i f fe ren t  time points and the ef fects of ac- 
cessory ce l ls  and plasma on colony formation by CFU-Mk were invest igated:  
I) In unseparated bone marrow, the number of CFU-Mk varied considerably in time 
para l le l i ng  the sh i f ts  of p la te le t  counts. 2) These dif ferences were abolished 
af ter  adherent cel l  deplet ion. 3) In adherent ce l l  (obtained during the nadir 
of p la te le t  count) conditioned medium a soluble heat instable factor  was pre- 
sent st imulat ing CFU-Mk dose-dependently. 4) Strong Mk-colony st imulat ing ac- 
t i v i t y  was detected in plasma obtained during the nadir of p la te le t  count. In 
conclusion, plasma factor (s)  and accessory ce l l s ,  by humoral factors and pro- 
bably by d i rec t  ce l l u l a r  in teract ion may regulate megakaryopoiesis in CTPTC. 
However, the primary cause of the disease and the role of LGL's remains ob- 
scure. 

Division of Hematology, Department of Internal Medicine, J.W. Goethe-Universi- 
ty ,  Theodor-Stern-Kai 7, D-6000 Frankfurt/Main 
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PLASMAPHERESIS AND IMMONOSUPPRESSION IN IDIOPATHIC THROMBOCYTOPNIC PURPURA 
(ITP) 
B.Mansouri-Taleghani, M. Kl ink,  E. Kl inker,  C. GUnter, U. Gunzer 

Current concepts in therapy of autoimmune thrombocytopenia (ITP) include I .  
immunosupp. (cor t i cos te ro ids ,  azathiopr ine,  e t c . ) ,  2. reduction of autoantibo- 
dy production bys~enectomy or ,  3. blockage of autoantibody production by in- 
travenous high dose immunoglobulin administ rat ion.  Approx. 30% of a l l  pat ients,  
however, do not respond to these approaches. Withdrawal of c i r cu la t ing  ant ibo- 
dies from the bloodstream using plasmaphereses (PP), has been performed in va- 
rious other disorders which as a single procedure cause a rebound phenomenon 
in the antibody production. In 10 pat ients suf fer ing from ITP, previously t rea-  
ted wi th e i ther  cor t icostero ids and/or azathioprine (3 male whites, mean age 
39,5, 17-74 y . ,  7 female whites, mean age 36,5 y . ,  20-53 y . ) ,  were treated 
with in te rmi t ten t  f ract ionated PP's usinq a single-needle membrane-type plasma- 
pheresis monitor (Plasmapur(R), Organon Technica, Belgium), max. pore size, 
0,65 pm, sieving coe f f i c ien t  0,95 (IgG, IgM, IgA, alubmine, f ibr inogen,  
F V I I I ,  LDL, VLDL, HLDL). 500 ml da i ly  PP has been performed 5x the Is t  week, 
4x the 2nd week, 3x the 3rd, 2x the 4th and Ix the 5th week without replace- 
ment of albumine. At the beginning of the 2nd week a marked increase of p la te-  
le ts  could be observed which lasted for  approx. 10 days and was fol lowed by a 
slowly beginning decrease from 3rd to 5th week possibly due to the recovery of 
the depleted autoantibodies. Simultaneous appl icat ion of immunosuppressives 
inh ib i ted  the marked ear ly increase of p la te le ts  but y ie lded a longer las t ing 
recovery of p la te le ts  counts. 

Med. Un iv . -K l in i k ,  H~matologie, Josef-Schneider-Str. 2, 87oo WUrzburg, FRG. 
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EFFECT OF RECOMBINANT HUMAN INTERFERON ALPHA 
MYELOGENOUS LEUKEMIA* 
R.E. Scharf and C. Aul 

ON PLATELET FUNCTION IN CHRONIC 

397 

Recently i t  was demonstrated that  recombinant in ter feron-a lpha (rlNF-alpha) 
is able to i n h i b i t  the in v i t r o  growth of megakaryocytic progenitors (CFU-Mk) 
and in v i t r o  d i f f e ren t i a t i on  of p lur ipotent  progenitors (CFU-GEMM) along the 
megakaryocytic l ineage (A. Ganser et a l . ,  Blut 53: 228, 1986). We examined the 
ef fect  of rINF-alpha on p la te le t  funct ion in a 78-year-old pat ient  with Ph'- 
pos i t ive chronic myelogenous leukemia. CML was diagnosed in 1981. In Apr i l  
1986, the pat ient  presented with a leukocyte count of 44.3xlO3/Nl (immature 
myeloid ce l ls  24%) and a markedly elevated p la te le t  count of 2.930xlO3/Nl. The 
simplate bleeding time was s i gn i f i can t l y  prolonged to 13 min (normal range 2.5 
to 8 min). P la te le t  dysfunction was confirmed by addi t ional  tes t ing:  ADP (lO -6 
M), and r i s toce t i n  (0.9 mg/ml) f a i l ed  to induce aggregation in p l a t e l e t - r i c h  
plasma. Since treatment with melphalan was unsuccessful, rINF-alpha a (RoferonR, 
Hoffmann-La Roche) was administered 5xlO 6 IU/m2/day s . c . ) .  Within 21 days the 
leukocyte and p la te le t  counts decreased to 14.0xl03/~l (immature myeloid ce l ls  
13%) and 900xlO~/~l. Reevaluation of p la te le t  funct ion in v i t r o  revealed a 
normal aggregation in response to ADP, col lagen, epinephrine, and r i s toce t i n .  
In addi t ion,  bleeding time returned to normal (5 min). In conclusion, th is  ob- 
servation i l l u s t r a t e s  that treatment with recombinant in ter feron-a lpha was not 
only e f fec t i ve  in suppressing the autonomous thrombocytopoiesis but also in 
restor ing a normal p la te le t  funct ion. Our data suggest that  rINF-alpha may be 
a promising agent to p r o l i f e r a t i v e  disorders. 
*Supported by Deutsche Forschungsgemeinschaft (Scha 358/I-2) 
Medizinische K l in ik  und Po l i k l i n i k ,  Abteilung fur  H~matologie, Onkologie und 
Klinische Immunologie, Universi t~t  DUsseldorf, D-4000 DUsseldorf l ,  FRG. 

382 

CHANGES OF BLOOD COAGULATION IN DIABETIC CHILDREN SUBSTITUTED WITH 
HUMAN INSULIN - ONSET AND REMISSION PERIOD 

U. Nowak - G6ttl~ W.D. Kreuz,  M. John, H.P. Grfit tner,  B. Kraekhardt ,  F. Kollmann, 
HK Breddin~ B. Kornhuber  

Changes  in the  haemostaseo log ica l  sys t em in diabet ics  have  mainly been descr ibed in 
adults  and insulin dependent  children subs t i tu ted  with porcine insulin. We observed 37 
insulin dependent  children, t r ea t ed  with human insulin only, with no cl inical  s igns of 
diabet ic  vasculopathy .  During onset  of d iabetes  mel l i tus  (group A n = 16), remiss ion 
(group B n= 16), e - peptid >o.5ng/ml ,  and part ial  remiss ion  (group C n = 21), c 
pept id> 0.3ng/ml the  following pa r ame t e r s  were assayed: Fac tor  VIIIC, yon Willebrand 
fac tor  (vWF), f ibrinogen, p lasminogen (PLASM), an t i thrombin  III {AT III), prote in  C 
(PC), cz2 macroglobulin (c~2MG), c~l ant i t rypsin  ( s l A T ) ,  c~l an t i ehymot ryps in  (c~l 
ACHT), C 1 inae t iva tor  (C1), c~2 ant ip lasmin (c~2AP), p la te le t  count  (P), spontaneous  
pla te le t  aggregat ion  (SPA), PAT III (Breddin) and B - thromboglobulin.  Compared  to an 
age ma tched  control  (n = 32) s igni f icant  signs of hypercoagulabi l i ty  (FVIII C+i vWF+, 
SPA+, p4) was seen in the  onset  period as well as signs of coun te r - regu la t ion  (CI+, 
AT III+, c~2 MG4). During remission ( invest igat ion was pe r fo rmed  3, 6 and 12 months  
a f t e r  d iabet ic  onset)  normal isa t ion  of the  increased  pa r ame te r s  could be seen with 
pers i s t ence  of coun te r - regu la t ion  (PC+, ct2MG+, c~IATR +, c~2AP+). In group C, part ial  
remisson,  an increase  of FVIIIC, vWF, P and enhanced  SPA was found as well as 
decreased  levels of ~2MG, c~IATR and c~2AP. To the mean metabol ic  equil ibrium 
(HBA1) s igni f icant  corre la t ions  could be found for FVIIIC, PLASM and SPA. PLASM 
and SPA were s ignif icant ly  re la ted  to the durat ion of diabetes.  We believe 
coagulat ion disorders  in the  ear ly  diabet ic  period are  due to poor metabol ic  control  
whereas  la te r  measured  haemos taseo log iea l  changes  could be signs of beginning 
diabet ic  angiopathy.  

Cente r  of paedia t r ics  , Univers i ty  Frankfur t ,  Theodor-Stern-Kai  7, 6000 Frankfur t  70 
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IMPROVED RHEOLOGICAL PROPERTIES OF RED CELLS IN SICKLE 
CELL ANEMIA: EFFECT OF PENTOXIFYLLINE AND NIFEDIPINE 

E. F r i e d e r i c h s * ,  M. S c h a r n e t z k y * *  and W. T i l l m a n n * *  
The red c e l l s  f rom 12 p a t i e n t s  s u f f e r i n g  f r o m ~ i c k l e  
c e l l  d i s e a s e  was i n v e s t i g a t e d  by c e l l  f i l t r a t i o n  t h r o u g h  
p o l y c a r b o n a t e  f i l t e r s  and d e t e r m i n a t i o n  o f  h e m o g l o b i n  
s o l u b i l i t y .  S o l u b i l i t y  was t aken  as hemog lob in  concen-  
t r a t i o n  in  the  s u p e r n a t a n t  a f t e r  s e d i m e n t a t i o n  of  t he  
po l ymers  by u l t r a c e n t r i f u g a t i o n .  E r y t h r o c y t e s  f rom the  
p a t i e n t s  passed t h r o u g h  the  f i l t e r  pores  more s l o w l y  
than  c e l l s  f rom h e a l t h y  c o n t r o l s .  A f t e r  t r e a t m e n t  w i t h  
p e n t o x i f y l l i n e  (8 weeks,  30-36 m g / k g ) ,  f i l t r a t i o n  r a t e  
was s i g n i f i c a n t l y  i m p r o v e d .  The e x t r a c o r p o r a l  a d d i t i o n  
( I / 2 h ,  37°C) o f  p e n t o x i f y l l i n e  ( I 0  p g / m l )  and n i f e d i p i n e  
( I  p g / m l ) ,  r e s p e c t i v e l y  caused an i n c r e a s e  in  hemoglo+b+in 
s o l u b i l i t y  o f  up to  30%, i f  t he  i n t r a c e l l u l a r  Ca 
c o n c e n t r a t i o n  was l o w e r e d  f rom 3.5  ± 0 .5  p m o l / l  t o  
n e a r l y  normal  v a l u e s  ( 2 . 0  +- 0 .2  p m o l / l ) .  
We++presen t  a model t h a t  accoun ts  f o r  t he  i n t r a c e l l u l a r  
Ca c o n c e n t r a t i o n  as a d e t e r m i n i n g  f a c t o r  o f  t he  
p o l y m e r i s a t i o n  of  hemog lob in  l e a d i n g  to  an a l t e r e d  
d e f o r m a b i l i t y  o f  t he  red c e l l s .  

* U n i v e r s i t ~ t s - K i n d e r k l i n i k ,  H u m b o l d t a l l e e  38, 
D-3400 G ~ t t i n g e n  

* * K i n d e r k l i n i k ,  K l i n i k u m  I I ,  P o r t a s t r . 7 - 9 ,  D-4950 Minden 
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ALTERATIONS OF THE HAEMOSTATIC SYSTEM IN CEREBRAL CIRCULATORY DISORDERS 

U. Kloster,  F. Nebel and H.D. Bruhn 

50 pat ients  wi th acute cerebral  c i r cu la to r y  disorders were compared with 50 
healthy subjects with regard to  hypercoagu lab i l i t y ,  hypo f ib r i no l ys i s  and 
a l tered thrombocyte funct ion in order to receive more precise in format ion 
about thrombotic d iathesis  in pat ients with cerebral  c i r cu la to ry  disorders. 
Thereby s i g n i f i c a n t l y  shortened thromboplast in t ime, enhanced fac to r  V I I I  
a c t i v i t y  and f ibr inogen leve ls  and a lowering of ant i thrombin I I I  were estab- 
l ished in these disorders. These parameters must be regarded as signs of hyper- 
coagu lab i l i t y .  Simultaneously elevated plasminogen values as wel l  as elevated 

?~ - a n t i t r y p s i n  values, together  with prolonged euglobul in l ys i s  times document 
e existence of  hypo f ib r ino lys i s .  Furthermore, pa tho log ica l l y  eievated throm- 

bocyte aggregation was reg is tered (according to Breddin, 1975). The examined 
pat ients  with cerebral  c i r cu la to r y  disorders suffered from a thrombotic d ia-  
thes is  whereby hypo f ib r i no l ys i s  and enhanced thrombocyte aggregation were 
measured in hypercoagu lab i l i t y .  

I .  Medizinische K l i n i k ,  Chr is t ian-A lb rech ts -Un ivers i t~ t ,  Schi t tenhelmstr .  12, 
D-2300 K2el 1. 
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FIBRIN DEGRADATION PRODUCTS (FbDP's) AS A MEASURE OF INTERACTION OF 
TISSUE TYPE PLASMINOGEN ACTIVATOR (rt-PA) AND SYSTEMIC FIBRIN IN THE 
VASCULAR SYSTEM. 

E . S e i f r i e d  1 ' 2 ,  D . C . R i j k e n  2, C . K l u f t  2 and W.Nieuwen_huizen 2 
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Increased levels of t-PA are measured in blood of subjects during 
physical training, stress, hypoxemia, after endothelium stimulation 
by DDAVP and in patients undergoing thrombolytic therapy with rt-PA. 
To elucidate the interaction of high t-PA levels and systemic fibrin 
pools in the vascular system recombinant t-PA was infused in healthy 
male volunteers. Over a period of 60 min, three groups (n=6 each) 
were given i.v. 0.25 rag rt-PA/kg (group I), 0.50 mg rt-PA/kg (group 
II) and a placebo infusion (group III), respectively. As a measure 
of lysed fibrin we analysed FbDP's in plasma taken on 
citrate/aprotinin using a new enz~nne immunoassay (EIA), based on 
monoclonals and developed by us. Before infusion all volunteers had 
FbDP levels << 0.5 ~g/ml. Upon infusion FbDP levels in group I and 
II increased to average values of 1 ~g/ml and 0.8 ~g/ml, 
respectively. FbDP levels in group Ill remained << 0.5 ug/ml. The 
results show that fibrin degradation products appear at high levels 
of rt-PA suggesting lysis of systemic fibrin. Formation of FbDP's in 
plasma was not dose-dependent. This suggests that a dose of 0.25 mg 
rt-PA/kg is sufficient for lysis of at least one easily accessible 
vascular fibrin pool in man. 

iAbt. Innere Med~zin III der Universit~t, SteinhOvelstr. 9. 
D-7900 Ulm und -Gaubius Institut TNO, Leiden, Niederlande 
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ALLOIMMUNIZATION TO HLA-ANTIGENS IN MULTiTRANSFUSED PATIENTS 
C.Specht, M.U.Heim, M.B~ck and W.Mempel 

Sera collected at various times from 19 multitransfused patients were 
tested by 1073 lymphocytotoxicity-crossmatches (LCT), using 27 different 
blood donors. Alloimmunization could be demonstrated in 17 patients 
(89%).- Additionally 200 of these sera were also tested by platelet im- 
munofluorescence test (PIFT): 76 sera were found to be positive. In con- 
trast, the LCT of these sera revealed only 43 positive results.- A posi- 
tive correspondence between both methods was obtained in 67% (133 sera, 
p<O,O01), whereas 50 sera were only positive in the PIFT and 17 only in 
the LCT.- Comparing the resuIts of LCT and PIFT with the respective 
transfusion require, a positive correlation between crossmatch and trans- 
fusion frequency can be concluded if not-filtered red cell concentrates 
were used. Repeated transfusion of leucocyte-free-filtered red cells, 
however, did not cause any leucocyte antibody formation; in some cases, 
it was even accompanied by the disappearence of preformed antibodies.- 
Alloimmunization was found to be different in leucaemic and chronically 
anaemic patients: patients with leucaemia developed less antibodies than 
patients with anaemia (at similar transfusion frequency). Conclusions: 
The combination of LCT and PIFT seems to be a sufficient method for the 
detection of alloimmunization.- In order to inhibit antibody formation 
in multitransfused patients, the use of (leucocyte-free-)filtered red 
cells can be recommended, above all in patients with chronic anaemia. 

Transfusionszentrum Med III/BSD-BRK, Klinikum GroBhadern, Universit~t 
MHnchen, Marchioninistr. 15, 8000 MHnehen 70 
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MODULATION OF HLA DR ANTIGEN EXPRESSION OF HUMAN MONOCYTES BY PROSTAGLANDIN E 
IN VITRO 

J.S. Schwamborn, I .  Bochynek, and P.G. Scheurlen 

Human monocytes express HLA DR antigens and secrete Prostaglandins of the E 
ser ies.  We evaluated the ef fects  of exogenous Prostaglandin E (PGE) and prosta- 
glandin synthetase i n h i b i t o r  indomethacin on HLA DR antigen expression of human 
per ipheral  blood monocytes. Monocytes were iso la ted by adherence to p las t i c  
surfaces. Pur i ty  as determined by : -Naphty l  acetate esterase and immunofluor- 
escence with anti-My 4 was always greater than go %. Subsequently ce i l s  were 
incubated several days wi thout  or with PGE or indomethacin. HLA DR antigen ex- 
pression was assessed by immunofluorescence with monoclonal antibody L 243 and 
FITC-conjugated goat ant i  mouse IgG. At the t ime of i so la t i on  86 ± 5 % (± S.D.) 
of monocytes were HLA DR pos i t i ve .  Af ter  24 h incubation we observed an in-  
crease in HLA DR expression with 91 ± 4 % pos i t i ve  monocytes. In contrast  addi- 
t i on  of PGE (10 -5- 10 -12 M) at the t ime of the cu l tu re  resul ted in a dose de- 
pendent suppression of HLA DR expression with 47 ± 6 % pos i t i ve  (L 243) mono- 
cytes a f te r  24 h in v i t r o  (PGE 10 -5 M). Incubation of monocytes up to 5 days 
led to a_continuous loss of HLA DR antigen expression. Enclosure of indometha- 
cin (10 -~ - 10 -8 M) inhib i ted the loss of HLA DR antigens during the t ime of 
cu l ture  in a dose dependent manner. We conclude (a) Prostaglandin E serves as 
a suppressor of HLA DR antigens on per ipheral  blood derived human monocytes, 
(b) the wellknown loss of HLA DR antigen expression of per ipheral  blood mono- 
cytes during in v i t r o  cul ture is probablydue to secret ion of Prostaglandin E 
by these monocytes. 

Med. K l i n i k  I ,  Un ivers i t~ ts -  und Po l i k l i n i ken ,  D-6650 Homburg / Saar 
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DIFFERENTIATION INDUCTION BY CHEMOTHERAPEUTIC AGENTS IN HL-60 CELLS: 
DISSOCIATION OF MORPHOLOGICAL DIFFERENTIATION AND CHANGES IN SELFREPLICATIVE 
CAPACITY 

P. Meyer, M. J~hnel 

HL-60 ce l l s  can be d i f f e r e n t i a t e d  in to  the granulocyt ic  pathway by a va r i e t y  
of chemotherapeutic agents. D i f f e r e n t i a t i o n  is assayed as n i t r o b l u e t e t r a -  
zolium reduct ion,  v i a b i l i t y  as trypanblue exclusion and s e l f r e p l i c a t i v e  ca- 
pac i ty  as colony formation in semisol id medium a f te r  incubat ion with the in -  
ducer in l i qu id  cu l tu re .  Cytosinarabinoside (ARA-C), 5-F luorourac i l  (FU), 
Methotrexate (MTX), Hydroxyurea (HU), Doxorubincin (DXR), Daunorubicin (DNR) 
and Actinomycin-D (ACT) were used as inducers. With ARA-C, MTX, HU, DNR, and 
DXR e i the r  no d i f f e r e n t i a t i o n  could be induced or d i f f e r e n t i a t i o n  occured 
with c l e a r l y  tox ic  concentrat ions of the inducer. Increasing concentrat ions 
of FU and ACT f i r s t  only decreased se l f  r e p l i c a t i v e  capaci ty,  with higher 
concentrat ions increasing NBT pos i t i ve  ce l l s  and l a t e r  decreasing v i a b i l i t y .  
This suggests that  only with FU and ACT d i f f e r e n t i a t i o n  induct ion is achieved 
at non tox i c  concentrat ions and that  s e l f r e p l i c a t i v e  capaci ty  is the f i r s t  
and most sens i t i ve  ind ica to r  of d i f f e r e n t i a t i o n  induct ion with FU and ACT. 

Medizinische P o l i k l i n i k  Un ivers i t~ t  WUrzburg, K l in iks t raBe 8, D-8700 WUrzburg 
Supported by DFG SFB 172, Project  C3. 
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DMSO INDUCED DIFFERENTIATION OF HL-60 CELLS: EVIDENCE FOR A MULTISTEP PROCESS 

P. Meyer l ,  A. Ziegler  2, F. Gieseler  1 
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The human promyelocyt ic ce l l  l i ne  HL-60 is a convenient model to study d i f -  
f e r e n t i a t i o n  induct ion.  DMSO induces granulocyt ic  d i f f e r e n t i a t i o n  in HL-60 
ce l l s  as measured by n i t r o  blue te t razo l ium (NBT) reduct ion.  The t r ans fe r r i n  
receptor is thought to be present on a l l  p r o l i f e r a t i n g  hematopoetic ce l l s .  
We have studied the DMSO induced d i f f e r e n t i a t i o n  of HL-60 ce l l s .  A f ter  one 
day exposure t r ans fe r r i n  receptor expression is reduced from 83.7 % to 2.23 % 
as measured by immunefluorescence. NBT reduct ion and cloning capaci ty was not 
d i f f e ren t  from cont ro ls .  With f i ve  days exposure 68 % of the ce l l s  were NBT 
pos i t i ve  and cloning capaci ty was reduced to 12 % of con t ro l ,  t r ans fe r r i n  re-  
ceptor is pos i t i ve  on 1.5 % of the ce l l s .  FCS s ta rva t ion  fo r  two days de- 
creased G l - f rac t i on  to 40 % of control  with no s i gn i f i can t  change in t rans-  
f e r r i n  receptor expression suggestig that  growth arrest  and t r ans fe r r i n  re- 
ceptor expression are regulated in two d i f f e r e n t  ways. Loss of t r ans fe r r i n  
receptor seems to be an ear ly  step in DMSO induced d i f f e r e n t i a t i o n  fo l lowed 
by decrease in c loning capaci ty and increase of NBT reduct ion.  

l Medizinische P o l i k l i n i k  Un ivers i t~ t  WUrzburg, K1inikstraSe 8, D-8700 WUrz- 
burg 

2 Medizinische Un i ve r s i t ~ t sk l i n i k  Abt. 2, Ot f r ied MUller-StraBe, D-7400 TU- 
bingen 
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ENDOTOXIN STRONGLY REPRESSES SYNTHESIS OF ALPHA-2-MACROGLOBULIN AND 
STIMULATES THE SYNTHESIS OF ALPHA-I-PROTEINASE INHIBITOR IN MONOCYTES 
AND MONOCYTE-DERIVED MACROPHAGES 

J. Bauer, U.Ganter, W.Gerok, Medizinische Un ivers i t~ tsk l in i k ,7800  Freiburg 

dedicated to Professor Dr. G.W. L~hr on the onset of his 65. b i r thday 

Physiological  funct ions of p r o t e o l y t i c  enzymes range from general ized prote in  
d igest ion to spec i f ic  regu la t ion  of processes such as the release of ac t ive  
peptides from precursor prote ins.  P ro teo ly t i c  release of pept ides, which in 
turn act  p r o t e o l y t i c a l l y  on other enzymes, represents the mechanism by which 
the cascades of blood coagulat ion and f i b r i n o l y s i s  as well  as the k a l l i k r e i n -  
k inin-system and complement are ac t i va ted .  Proteolys is  therefore requires 
control  which is provided by a number of proteinase i n h i b i t o r s .  Alpha-2-Macro- 
g lobu l in  (a2M) is a tet ramer ic  prote in  and is regarded as the most potent 
proteinase i n h i b i t o r  in man . I ts  broad s p e c i f i c i t y  is d i rected against  pro- 
teases of a l l  four major classes and includes i n h i b i t i o n  of ka l l i k re i n ,p l asm in  
and thrombin. This indicates i t s  funct ion helping to keep p r o t e o l y t i c  ac t i va -  
t ion  of complement, k a l l i k r e i n - k i n i n e  and the coagulat ion cascade under 
con t ro l .  
Applying a cu l ture  system which enables human blood monocytes to d i f f e r e n t i a t e  
in to  macrophages i n - v i t r o ,  synthesis of a2M and alPl  was studied. The monocyte- 
macrophage maturat ion is accompanied by a strong increase of spec i f i c  a2M 
synthesis and a concomitant decrease of a IP l .  a2M therefore can be designated 
as a marker prote in  of the terminal monocyte/macrophage maturat ion.  Submicro- 
gramm quant i t i es  of endotoxin (S. typh i )  s t rong ly  repress a2M synthesis in 
monocytes and macrophages. The induct ion of a2M synthesis during monocyte 
i n - v i t r o  maturat ion is abolished in the presence of LPS ind ica t ing  that  LPS 
may i n h i b i t  the maturat ion i t s e l f .  Synthesis of aIPl is st imulated by LPS. 
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EFFECTS OF BONE MARROW STORAGE AT 4 ~ C UPON THE SUBSEQUENT GENERATION OF 
GM-CFU AND F-CFU PROGENITOR CELLS. A QUANTITATIVE AND QUALITATIVE ANALYSIS. 

E.S. Gussetis, U. Ebener, J. Cinatl and B. Kornhuber 

Autologous bone marrow transplantation is performed with marrow cryopreserved in liquid 
nitrogen. Freezing and thawing of marrow cells causes red blood cell lysis, cell dumping and a 
measurable loss of hemopoetic precursor cells such GM-CFU, Meg-CFU and BFU-E. We tested 
if storage of bone marrow at 4~ C may obviate the need of cryopreservation,Whole bone marrow 
from 12 patients with solid tumours and leukemias in remission was diluted 1:2 with Iscove's 
medium and stored at 4 ° C.Aliquots were taken at different times, assayed for GM-CFU and F- 
CFU and compared to the number prior to storage. To grow GM-CFU colonies 10"5 fresh 
marrow cells were cultured in a mixture of 0.1% fibrinogen in Isceve's medium containing 20 % 
FCS and 10 % plur-CSF (conditioned medium of the human bladder carcinoma cell line 5637). 
Colonies consisting of 40 cell or more were scored at day 10. GM-CFU recoveq, in 
unfractionated marrow was 90 % at day 3, 65 % at day 7 and 20 % at day 15.The recovery of F- 
CFU was similar (90 % at day 3 and 70% at day 7). The G-CFUIM-CFU ratio remained constant 
for 5 days. At day 15 the ratio shifted to the M-CFU( 90 %). In 3 patients the storage for 15 days 
resulted in the recovery of Bas-CFU only, Our results suggest that marrow cells preserved at 4 ~ 
C for up to 5 days may be a reasonable approach for autologous bone marrow transplantation. 

Dept of Hematology and Ontology, Zentrum der Kinderheltkunde, J.W. Goethe Univ. 
Theodor Stern Kai 7 6000 Frankfurt,/M 70. 
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THE IMMUNOLOGICAL CHARACTERISATION OF HUMAN FETAL AND ADULT 
CFU-F DERIVED BONE MARROW FIBROBLASTS 

P.Valent, T.Radaszkiewicz, K.Geissler, W.Hinterberger, K.Lechner 
and P.Bettelheim 

Human fetal and adult bone marrow fibroblasts were obtained from 
CFU-F cultures, before and after a complete stroma layer was 
evident. In order to investigate the immunological marker profile 
of this cell population cells were examined both after 
trypsinisation and under short term replating conditions. Both 
fetal and adult bone marrow fibroblasts were found to express an 
identical phenotype. They are vimentin positive, which provides 
evidence for their mesenchymal nature. Furthermore, no reactivity 
with the pan leucocyte marker T200 (CD 45) could be observed. 
Nevertheless bone marrow fibroblasts are recognized by a number 
of moabs which are usually used as hemopoietic surface markers: 
KIM7, MY 7, anti-CALLA, anti-platelet IIb/IIIa and OKT 9. MoAbs 
directed against the endothelial cell associated F.VIII antigen 
do not bind to CFU-F derived fibroblasts. We conclude that bone 
marrow fibroblasts represent a distinct cell lineage which 
expresses a unique phenotype. 

I.Medical Dept., Univ. of Vienna, Lazarettgasse 14, A 1090 Vienna 
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ENRICHMENT OF CLONOGENIC BONE MARROW CELLS BY DUAL FLUORESCENCE- 
FACS-SORTING 

H.-J. BUhring, B. Asenbauer and F.W. Busch 

Clonogenic ce l ls  from normal human bone marrow were enriched by FACS-sorting 
according to l i gh t  scat ter  and immunofluorescence c r i t e r i a .  Cells were 
labeled with anti-HPCA (MylO) which was developed by f l uo resce in - i so th io -  
cyanate (FITC) conjugated goat-anti-mouse IgG and with My9 conjugated with 
phycoerythrin (PE). Blast ce l ls  were preselected by dual scat ter  gat ing. Sort 
windows were set around the ant ibody-posi t ive populations. The fo l lowing 
populations were tested on the i r  capacity to form colonies: MylO +-,  My9 +-,  
MylO+My9 - - ,  MylO+My9 +-,  and MylO-My9+-cells. The sorted ce l ls  were cultured 
together with growth factors which st imulate colony growth of the myeloic and 
granulocyt ic l ineage (CFU-GM), the ear ly erythro id l ineage (BFU-E), and of 
the mixed type l ineage (CFU-GEMM). Our data indicate that  clonogenic My9 + 
ce l ls  formed mainly colonies of the more mature (7 day cul ture)  CFU-GM type 
and could be enriched upto lO- fo ld .  Cont rar i ly ,  clonogenic MylO + ce l l s  
formed colonies of a l l  types and could be enriched upto 80-fo ld.  

Medizinische Un ivers i t~ tsk l in ik  I I ,  Ot f r ied-MUl lers t r .  I0, 
D-7400 TUbingen 
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COLONY FORMATION OF SOLID HUMAN TUMORS TAgI~N DIRECTLY FROM 
PATIENTS AND AFTER GROWTH IN NUDE MICE 

C.Scholz, H.H.Fiebig, B.Winterhalter, K.Meinhardt, J. Schildge, 
and G.W.L~hr 

We review to date colony formation using solid human tumor 
material directly from the patient and after one serial passage 
in nude mice. Employing a slightly modified double-layer-soft- 
agar assay described by Hamburger and Salmon, approximately 
300.000 cells were plated per dish. Only those plates containing 
a minimum of 50 colonies of 60 ~ or 30 colonies of 80 ~ were 
scored as growth. 
Twenty-three various solid human tumors have been directly tested 
and 8/23 (35%) showed growth. The use of tumor material following 
one passage in nude mice presents the advantage of having ample 
tumor material and assay reproducibility. It has been shown that 
about 50% of human tumors can be successfully grown subcutaneous- 
ly in athymic nude mice (medwelt 35:52-58 and 81-86, 1984). Of 
these rapidly growing tumors 45/63 (71%) effected a colony forma- 
tion sufficient for drug testing. Bronchogenic carcinomas 20/23 
(87%) and colon tumors 15/16 (94%) gave especially favorable re- 
sults. A diverse third group of tumors including renal, gastric, 
testicle, mammary as well as sarcomas and pleuromesotheliomas 
showed a growth rate of 12/23 (52%). Comparison of chemosensiti- 
vity of direct testings and further passages has been studied 
only for a few tumors and has correlated well. 
Supported by grant PBE 8712 from the BMFT. 

Medizinische Univ.-Klinik, Hugstetter Str. 55, D-7800 Freiburg 
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INTERACTION OF RECOMBINANT GRANULOCYTE COLONY STIMULATING FACTOR 
(rhG-CSF) WITH HUMAN MEGAKARYOCYTIC PROGENITOR CELLS (CFU-M) 
L.Kanz a, E.Platzer D and G.W.L(Shr a 

Human rhG-CSF - formerly called pluripotent CSF - has been shown to stimulate 
colony formation by granolocyte-monocyte progenitor cells, as well as to enhan- 
ce erythroid and mixed colony formation. 
After stimulation of mononuclear bone marrow cells with rhG-CSF, we observed a 
pronounced increase in colony number and colony size of CFU-C, compared to sti- 
mulation with PHA-LCM (phytohemagglutinin-stimulated leukocyte conditioned 
medium) or a ccmbination of G-CSF and PHA-LCM; only limited colony formation by 
megakaryocytic progenitor cells and by BFU-E and CFU-GEMM could be induced. 
Following depletion of T- and B-lymphocytes and monocytes by indirect 
immunopanning, G-CSF again enhanced the generation of large CFU-C colonies, 
whereas growth of CFU-M, BFU-E and CFU-G~M was no longer observed. The addi- 
tion of G-CSF to PHA-stimulated cultures, however, consistently resulted in a 
markedly increased size of megakaryocytic colonies, and - though less prominent 
- of BFU-E and CFU-GEMM colonies. The stimulatory effects of G-CSF were blocked 
by anti-G-CSF-antibodies. 

We conclude that rhG-CSF - while being highly active on CFU-C - neither sup- 
ports the formation of megakaryocytic colonies nor of erythroid and mixed colo- 
nies when added to cultures depleted of accessory cells. Stimulatory activities 
for CFU-M, BFU-E and CFU-GEMM, however, can be induced in accessory cells. The 
enhanced colony size particularly observed for megakaryocytic colonies after 
addition of G-CSF to cultures depleted of accessory cells in combination with 
stimulatory activities within PHA-LCM, suggests a role for G-CSF in early 
events of human megakaryocytopoiesis. 

Medizinische Universit[tskliniken, 78 Freiburg (a) and 8520 Erlangen (b) 
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GROWTH OF BFU-E FROM CANINE BONE MARROW AND PERIPHERAL BLOOD STIMULATED BY 

FETAL CALF SERUM AND/OR SERUM FROM TOTAL BODY IRRADIATED DOGS. 

L. Kreja, K. Baltschukat and W. Nothdurft 

A reproducible BFU-E culture system was established in order to increase the 
repertoire of stem cell assays in the dog as they are preformed in our group. 

The BFU-E from canine bone marrow and peripheral blood could be grown in cul- 
tures containing methylcellulose in the presence of appropriate batches of FCS, 
transferrin and erythropoietin (Epo). However, best colony formation (size and 
number of bursts) was obtained after the addition of serum from total body 
irradiated dogs (TBI-S) to the culture medium. The BFU-E concentration in the 
bone marrow from the humerus, th~ iliac crest and the sternum in several normal 
beagles ranged from 34 to i16/~0 J bone marrow cells after stimulation with FCS 

and TBI-S and from 27 to 89/10 ~ cells, if stimulated with FCS alone. In the 
presence of TBI-S good BFU-E growth was also obtained in FCS-free medium, con- 
taining bovine serum albumin and cholesterol as serum substitutes. The TBI-S 
reduced the Epo requirement of BFU-E markedly. At high concentrations of TBI-S 
burst formation occured even in the absence of added Epo. 

The TBI-S used by us as a source of colony stimulating activity (CSA) in the 
canine GM-CFC assay seems to be a multifactoral mixture containing CSA, BPA- 
burst promoting activity (Interleukin-3) and erythropoietin. 

Institut for Arbeits- und Sozialmedizin der Universit~t Ulm, D - 7900 Ulm. 

This work was supported by Europ. Communities, Contract No. BI-6-0061(B) 
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HEMOPOIETIC CELL REGENERATION AFTER THIAMPHENICOL 
H.Goris*,M.Loeffler~,B.Bungart*,S.Schmitz*.W.N~jhof ÷ 
P rev ious  r epo r t s  (1) s u g g e s t e d  t h a t  the  a n t i b i o t i c  Th iamphen ica l  (TAP) has  d r a s t i c  
e f fec t s  on routine e r y t h r o p o i e a i s  a f f ec t i ng  the  d i v i d i n g  ce i l  s t a g e s  and the  marrow 
to sp leen  ra t io .  Stem ce l l s  seemed r e l a t i v e l y  r e f r a c t o r y  to TAP. These  f e a t u r e s  
make TAP an i n t e r e s t i n g  drug to i n v e s t i g a t e  the  r e g u l a t o r y  hemopoie t ic  cont ro ls .  
C57bl mice r e c e i v e d  TAP c o n t i n u o u s l y  for 3 days  by s u b c u t a n e o u s l y  implan ted  
d i a l y s i s  bags  (d -3  to dO). Af te r  t r e a t m e n t  (dO) we found the  fol lowing v a l u e s  in 
the  marrow and sp leen  r e s p e c t i v e l y  (in % of control) :  CFU-S 60% beth,  BFU-E 
160% and 180%, CFU-E both  below 5%, e r y t h r o b i a s t s  10% and 30%, CFU-GM 220% 
both,  m y e l o b l a s t s  80% and 30% al l  p a r a m e t e r s  showing a p a r a l l e l  b e h a v i o u r  of 
sp l een  and marrow. Af te r  removal  of the  bags  s tem and p rogen i to r  ce i l s  s t a r t e d  a 
r e c o v e r y  wi th  a d r a s t i c  i n c r e a s e  in the  sp leen  peak i ng  a t  day  4 (CFU-S and BFU- 
E abou t  30 - fo ld ,  CFU-GM and CFU-E abou t  l O 0 - f o l d  inc rease ) .  Control  sp l eens  
con t a ined  abou t  h a l f  of a femur ' s  p rogen i to r  cel l  counts ,  in c o n t r a s t ,  marrow 
p rogen i to r  coun t s  dropped to a n a d i r  a t  day  4 wi th  CFU-S being 20%, BFU-E and 
CFU-GM 50% and CFU-E 30% of control .  T h e r e a f t e r  a l l  cel l  s t a g e s  r ecove red  wi th  
a s l i g h t  o v e r s h o o t  a t  day  9 -11 .  Recovery  of e r y t h r o b l a s t s  ( sp len ic  peak  v a l u e  30 -  
fold, marrow n a d i r  10 %) followed CFU-E p a t t e r n s  g e n e r a t i n g  a smal l  peak  of 
blood r e t i c u l o c y t e s  a t  day  6 (I80%) which compensa ted  a mild anemia .  Mye lob las t s  
in c o n t r a s t  showed a p e a k i n g  b e h a v i o u r  in the  sp l een  (2 -6  fold) and in the  
marrow (2 fold). We conclude  t h a t  most  r a p i d l y  d i v i d i n g  hemopoie t ic  ce l l s  a re  
s u s c e p t i b l e  to TAP,but CFU-S,BFU-E and CFU-GM are  l ess  a f f ec t ed . I t  is  u n c l e a r  
on the  bas i s  of t h e s e  d a t a  to which e x t e n t  loca l  m i c r o e n v i r o n m e n t a l  r e g u l a t i o n  or 
an e x c h a n g e  of ce l l s  be tween  the  marrow and sp l een  c o n t r i b u t e  to the  obse rved  
marrow to sp l een  an tagon i sm. (Suppor t ed  by the  DFG Lo 3 4 2 / 1 - 1 ,  FRG); (1) Nijhof 
e t  a l  Exp. Hematot 10(1982)36; *:Med Uni-Kl in ik ,LFI-EDV,  D 5 Koeln 41, FRG; 
+:Lab Phys io l  Chem, Bloemsingel  10, 9712 KZ Gron ingen ,Ne the r l ands  
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DNA METRYLATION - A PATHWAY OF GENETIC REGULATION OF HUMAN LEUKEMIC CELL 
DIFFERENTIATION? 

F. G iese le r  1 '2 and P. Meyer 1 

We s tud ied genet ic  r e g u l a t i o n  o f  in  v i t r o  ~ d i f f e r e n t i a t i o n  o f  human leukemic 
c e i l s  by using the promyelocy t ic  c e l l  l i n e  HL-60. These c e l l s  conta in  an 
amp l i f i ca ted  c-myc oncogene which i s  probably  responseble f o r  t h e i r  
t ransformed s ta tus .  With d i f f e r e n t  compounds HL-6D c e l l s  can be induced to  
d i f f e r e n t i a t e  i n t o  mature granu locy tes  or macrophages wi th  concomitant 
decrease o f  e-myc express ion .  
I t  has been suggested t h a t  cy tos ine  methy la t ion  i s  a poss ib le  r e g u l a t o r y  
pathway o f  gene t r a n s c r i p t i o n .  Here we present  evidence t h a t  i n h i b i t i o n  
o f  me thy l t r ans fe rase  in  HL-60 c e l l s  does not prevent  d i f f e r e n t i a t i o n  
induced by d i m e t h y l s u l f o x i d e .  R e s t r i c t i o n  enzyme ana l ys i s  o f  the 
c-myc gene i nd i ca tes  t h a t  the gene i nc lud ing  the 5" -promoter  reg ion  i s  
h igh ly  methylated in  both d i f f e r e n t i a t e d  and u n d i f f e r e n t i a t e d  HL-60 c e l l s .  
The methy la t ion  pa t te rn  o f  the gene i s  not a l t e r e d  a f t e r  d i m e t h y l s u l f o x i d e -  
induced d i f f e r e n t i a t i o n  o f  the c e i l s .  In a d d i t i o n ,  there  i s  on ly  one un- 
methylated CCGG-site which i s  located in  the second exon o f  the c-myc gene. 

Mediz in ische P o l i k l i n i k  I und I n s t i t u t  f o r  Tox i ko log ie  2 der U n i v e r s i t ~ t  
WOrzburg, D-8700 WOrzburg. 
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THE 5q- ANOMALY IN 23 PATIENTS WITH MYELODYSPLASTIC SYNDROMES AND ACUTE 

MYELOID LEUKEMIAS 

S. Suciu 1, H.J. Weh 1, R. Kuse 2, A. Calevrezos 2, D.K. Hossfeld I 

From January 1981 to  December 1886 we have found e de le t ion  of the long arm of  
chromosome 5 (5q-) in 23 consecutive pat ients  (15 female and 8 male; median 
age, 65 years) re fer red fa r  cytogenet ic i nves t iga t ions  wi th the fo l lowing 
blood disorders:  re f rac to ry  anemia (3), s ide rob lae t i c  re f rac to ry  anemia (4), 
r e f rac to r y  anemia with excess of b lasts (7), and acute myeloid leukemia (9). 
The common region deleted in e l l  pat ients was between bands q21 end q33 with 
3 va r iab le  proximal breakpoints:  q12, q14 and q21. The 5q- anomaly was the 
only chromosomal change in 8 pat ients ,  whereas 15 pat ients  had add i t i ona l  
numerical and/or s t ruc tu ra l  aberrat ions.  The c l i n i c a l  and morphological charac- 
t e r i s t i c s  of the pat ients  with a 5q- chromosome as the sole anomaly w i l l  be 
presented and compared with those pat ients who had add i t i ona l  aberrat ions.  

1Abteilung Onkologie und H~matologie der Mediziniechen Un i ve r s i t ~ t sk l i n i k  
Ma r t i n i s t r .  52, D-2000 Hamburg 20 

Supported by the Deutsche Forschungsgemeinschaft and 
the Hamburger Krebsgesel lschaft 

2Abtei lung fo r  H~matologie, Allgemeines Krankenhaus St. Georg 
LohmOhlenstr. 5, D-2000 Hamburg 1 
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INDUCTION OF CHROMOSOMAL REARRANGEMENTS IN LYMPHOBLASTOID CELL LINES FROM 
PATIENTS (PTS) WITH HODGKIN'S DISEASE BY IN VITRO TREATMENT WITH CYTOSTATIC 
DRUGS 

H.H. Kirchner, C. Fonatsch I ,  J. Rademacher 1, B. BrUggenjUrgen 

Secondary neoplasias espec ia l l y  non-lymphocytic leukemia are more often found 
in pts with Hodgkin's disease (HD) a f t e r  chemotherapy than in pts with compa- 
rable in tensive therapies because of non-Hodkgin's lymphoma or so l id  tumors. 
The fo l lowing experiments were performed to prove the hypothesis that  there 
may be a pred ispos i t ion for  chromosomal changes due to environmental noxae in 
HD-pts. Epstein-Barr v i rus transformed B-lymphoblastoid ce l l  l ines (LCL) from 
pts with HD before treatment as well as from healthy controls were used 
e i the r  for  long term or for  short term experiments. In long term inves t iga-  
t ions the ce l l  l ines were t reated 5 times for  2 h each over a period of 3-6 
mos. For short  term experiments the ce l l  cu l ture was exposed only once for  
the las t  24 h before chromosome preparat ions were performed. In both series a 
panel of  cy tos ta t ics  used in standard chemotherapy of HD were tested. Af ter  
long term in v i t r o  treatment with act ivated cyclophosphamide in a LCL from a 
HD-pt., a clonal aber ra t ion ,  namely a t rans locat ion between the long arm of 
chromosome i and the short arm of  chromosome 17 was found. Af ter  treatment 
with bleomycin the same LCL showed other clonal rearrangements: a t ransloca-  
t ion  t (1 ; l l ) (q21 ;q23 /25 )  and a t rans locat ion t (3 ;5)(q27/29;q31) .  Because the 
same chromosomal regions are often involved in marker formation of secondary 
malignancies in HD, a possible pred ispos i t ion for  chromosomal breakage in HD 
pts w i l l  be discussed. 
~bt. H~matologie und Onkologie, Med. Hochschule Hannover, D-3000 Hannover 61 

Med. Un ivers i t~ t  zu LUbeck, I n s t i t u t  fur  Humangenetik, 2400 LUbeck 1 
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DELETION 1 lq- AND ISOCHROMOSOME 17q IN A PATIENT WITH OSTEOMYELOFIBROSIS 

[J, Graeven. R. Becher. K. Donhuiisen*. C. R. Bartram** and C.G. Schmidt 

Chronic myeloproliferative disorders which are not Ph-positive represent a heterogenous group. A 
terminal deletion of chromosome 11 (del 11q14) was observed in patients who presented with an 
acquired idiopathic sideroblastic anemia (AISA). These patients showed no further clonal evolution 
nor a leukemic transformation. 
We report on a 37 year old patient who developed leukocytosis in 1978 and was diagnosed as 
osteomyelofibrosis (OMF) with a stable clinical course for 5 years. The first chromosome analysis 
showed a normal male karyotype (46XY). In 1983 the disease accelerated leading to a marked 
leukocytosis and hepatosplenomegaly. At that time cytogenetic analysis revealed an abnormal clone 
with a terminal deletion of the long arm of chromosome 11 (q14) in about 50% of metaphases. Two 
years later a clonal evolution was observed characterized by an additional isochromosome 17q, 
[i(17q)] with increasing relative frequency in subsequent analyses and atypical eosinophils and 
basophils appeared in the bone marrow. In August 1986, 8 years after diagnosis the disease 
transformed into a terminal acute non lymphocytic leukemia (ANLL). At that time the proportion of 
metaphases with an additional i(17q) to the del 11q14 had increased to 90%. 
Clonal evolution with appearence of an i(17q) is frequently observed in the terminal phase of Ph 
positive chronic myeroid leukemia (CML), In order to exclude a cytogeneticalIy not detectable "Ph- 
positive" CML southern blot analysis was performed which showed no bcr rearrangement. 
In conclusion, this case illustrates that a deletion 11q14 cannot only be seen in AISA but also in 
myeloproliferative disorders. Furthermore, our observation gives evidence that similar to Ph- 
positive CML, clonal evolution with an i(17q) may also be associated with transformation to a 
terminal acute phase in Ph-negative myeloproliferative disorders. 

Innere Universit&tsklinik (Tumorforschung), Westdeutsches Tumorzentrum,*lnstitut for 
Pathologie,Hufelandstr. 55, 4300 Essen 1, **Universit~.tskinderklinik UIm, Prittwitzstr. 43, 7900 
U[m, FRG. 
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CORRELATION OF VIRUS-INDUCED BREAKS AND INTEGRATION SITES WITH FRAGILE SITES, 
CANCER BREAKPOINTS AND ONCOGENE LOCATIONS ON HUMAN CHROMOSOMES 
O.A. Haas 
The st rong connect ion between the chromosomal l oca t ions  o f  89 accepted f r a g i l e  
s i t e s ,  83 cancer breakpo in ts  and 32 oncogenes prompted me to i n v e s t i g a t e ,  whe- 
the r  v i r us - i nduced  chromosome breaks and v i r a l  i n t e g r a t i o n  s i t e s  a lso c l u s t e r  
w i t h in  these h igh l y  i n t e r e s t i n g  reg ions .  Extens ive l i t e r a t u r e  search revea led 
the l oca t i ons  o f  73 v i r a l  s i t e s  on human chromosomes; 63 o f  which have been 
exac t l y  mapped. They cons is t  o f  39 breaks (Br) and 24 i n t e g r a t i o n s  s i t e s  { I n t )  
o f  the f o l l o w i n g  v i ruses :  Herpes simplex I & I I  (26 Br ) ,  Eps te in -Bar r  ( l  Br /  
16 I n t ) ,  H e p a t i t i s  B (4 Br/19 I n t ) ,  Human Papi l loma (7 I n t ) ,  Adeno (5 Br /  
l I n t ) ,  Rous sarcoma ( l  Br) and SV40 ( l  I n t ) .  

STRINGENT NONSTRINGENT 
CORRELATION WITH TOT EXP OBS p OBS p 
89 FRAGILE SITES INT 24 5.2 lO n .s .  20 ~.OOl 

BR 39 8.3 23 <.OOl 31 <.OOl 
INT+BR 63 12.9 33 <.OOl 51 <.OOl 

83 CANCER BREAKPOINTS INT 24 4.9 8 n .s .  17 4.005 
BR 39 7.8 21 <.OOl 24 <.OOl 

INT+BR 63 12.2 29 <.OOl 41 ~.OOl 
32 ONCOGENES INT 24 2.0 3 n .s .  17 <.OOl 

BR 39 3.2 9 <.005 24 <.OOl 
INT+BR 63 5.0 lO <.005 41 <.OOl 

Both v i rus - i nduced  breaks and v i r a l  i n t e g r a t i o n  s i t e s  are s i g n i f i c a n t l y  co r -  
r e l a t e d  wi th f r a g i l e  s i t e s ,  cancer breakpo in ts  and oncogene l o c a t i o n s .  

St. Anna Ch i l d ren ' s  Hosp i ta l ,  K i n d e r s p i t a l g .  6, A-1090 Vienna, Aus t r i a  
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CHROMOSOMAL INTEGRATION OF HUMAN PAPILLOMAVIRUS (HPV 18) IN THE 
HELA CELL LINE 
P.F.Ambros i) and H.I.Karlic 2) 

Considering the importance of specific viral integration sites in 
caneerogenesis, we designed a study for detecting the chromosom~ 
location of DNA sequences homologous to HPV 16 and 18. A noniso- 
topic high resolution in situ hybridization technique and subse- 
quent staining of the hybridized chromosomes with a modified 
Chromomycin A3/Distamycin/DAPI banding enabled an exact assign- 
ment of the HPV 18 in situ hybridization signal to band 8q24. 
This site is closely associated with the c-myc-oncogene. Recent 
data of two cell lines derived from cervical carcinomas, show a 
mean distance between the virus sequences and c-myc of less than 
50 kb (DUrst et al., 1987, PNAS 84, 1070). 

i) St.Anna Kinderspital, Kinderspitalgasse 6, A-1090 Vienna. 

2) Ludwig-Boltzmann-Institut f~r Leuk~mieforschung und H~matolo- 
gie, Heinrich-Collin-StraBe 30, A-I140 Vienna. 
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EXPERIENCES WITH THE COMBINED TREATMENT OF PRIMARILY EXTRANODAL 

LOCALIZED MALIGNANT LYMPHOMAS. 

3.Fleischer, M. Herrmann, M.Plat, A.Lesche, H.Wolf, U.Reinhardt 

Patients with primarily extranodal localized malignant lymphomas 
were selected out of 20i patients with Hodgkin's disease and BO 
patients with combined treated Non-Hodgkin-Lymphomas (except 
CLL) of the last 10 years of the area Oresden and were assessed, 
On the other hand 34 patients with primarily gastrointestinal 
Non-Hodgkin-Lymphomas (1951 up to 1984) were examined. Gastric, 
small intestinal and colonic involvement in the relation 4:2:1; 
one lymphome of low malignant degree on six lymphomas of high 
malignancy. 14 patients belonged to stage I E, 10 to stage II E, 
10 to the stages III E and IV. 8 patients could not be operated. 
The microscopically in sano performed operation gave the best 
therapeutic results. The irradiation always has to include tumor 
and lymph-nods area. An irradiation of regional lymph-nodes 
alone is justifiable with radical operative removal of tumor 
only. The submitted study showed no better results with chemo- 
therapy being performed additionally to irradiation. 
After 30 months the survival rates werde 70 ~ in stage I E, 
75 ~ in stage II 1 E, 60 ~ in stage II 2 E, 66 % in stage Ill E 
and 33 ~ in stage IV. 

Clinic for internal medicine and clinik for radiology, Dresden 
FetscherstraBe 74, DDR 8019 Oresden medical university 
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CHEMILUMINESCENCE INVESTIGATIONS FOR THE ASSESSMENT OF THE 
REGENERATION CAPACITY OF THE BoNE MARROW 

U.Reinhsrdt~ J.Fleischer 

The n a t i v e  bone marrow shows a s p o n t a n e o u s  c h e m i l u m i n e s c e n c e  
w h i ' o h  d e v e l o p s  i n  c o n n e c t i o n  w i t h  p r o l i f e r a t i o n  p r o c e s s e s  o f  
t he  c e l l  sys tems p r o b a b l y ,  A n o r m a l i t y  s t a n d a r d  range can be 
s e t t l e d ~  C h e m i l u m i n e s c e n c e  i n v e s t i g a t i o n s  i n  t l  h e a l t h y  p e r s o n s  
and 47 p a t i e n t s  w i t h  sp las t i c  anemia ,  i r o n  d e f i c i e n c y  anemia0 
a c u t e  b a c t e r i a l  i n f e c t i o n ,  a c u t e  and c h r o n i c  m y e l o i d  l e u c e m i a  
p roved  a c l o s e  c o r r e l a t i o n  between the  spon taneous  c h e m i l u m i -  
nescence and the  r e g e n e r a t i o n  c a p a c i t y .  F u r t h e r  t he  b e h a v i o u r  
o f  t he  c h e m i l u m i n e s c e n c e  was t e s t e d  i n  5 p a t i e n t s  w i t h  m e t a s t a -  
s i z i n g  b r e a s t  c a n c e r  d u r i n g  a C H F - t h e r a p y  and i n  25 p r e t r e a t e d  
p a t i e n t s  w i t h  b r e a s t  c a n c e r  b e f o r e  the  c h e m o t h e r a p y ,  w i t h  the  
same r e s u l t .  8 o f  t h e  25 p a t i e n t s  had a v e r y  low s p o n t a n e o u s  
c h e m i l u m i n e s c e n c e ;  b a c t e r i a l  i n f e c t i o n s  and p r e m a t u r e  i n t e r r u p -  
t i o n s  o f  t h e  t h e r a p y  a r i s e d  i n  t h i s  g roup  n e a r l y  e x c l u s i v e l y .  

Clinic f o r  internal medicine, medical university Dresden 

Fetscherstra~e 74, ODR 8019 Oresden 
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ERYTHROCYTE FERRITtN IN PATIENTS ;YITH NORMAL AND ABNORMAL IRON 
METABOLISM 

G. Ange r ,  U. S c h m i d t ,  L .  Senf and U. Ol tmanns 

Serum f e r r i t i n  (SF) and e r y t h r o c y t e  f e r r i t i n  (EF) were  
measured by an i m m u n o r a d i o m e t r i c  a s s a y .  Venous b l o o d  samples  
were  t aken  f rom p a t i e n t s  w i t h  no rma l  i r o n  m e t a b o l i s m ,  w i t h  
s l i g h t  i r o n  d e f i c i e n c y ,  w i t h  i d i o p a t h i c  h a e m o c h r o m a t o s i s  ( i H )  
b e f o r e  t h e r a p y ,  w i t h  IH and s l i g h t  i r o n  d e f i c i e n c y  anaemia due 
t o  v e n e s e c t i o n  t h e r a p y ,  f u r t h e r  w i t h  IH 6 months a f t e r  t h e r a p y  
and w i t h  i r o n  o v e r l o a d  ( i . o . )  due t o  s i d e r o b l a s t i c  a n a e m i a .  
R e s u l t s :  n S F ( u g / m l )  E F ( u g / c e l l )  SF/EF 
Normal  s u b j e c t s  10 84 ,3  2 i , 2  4 , 0  
I r o n  d e f i c i e n c y  7 13,0  18,3  0 , 7  
IH b e f o r e  t h e r a p y  7 1766,0  269 ,0  6 , 6  
IH a f t e r  t h e r a p y  7 16 ,7  25 ,2  0 , 6  
6 months a f t e r  t h e r a p y  4 4 5 , 0  235 ,0  0 ,19  
S i d e r o b l a s t i c  anaemia 2 450 ,0  309 ,0  1 ,5  
There  were  no d i f f e r e n c e s  between EF i n  no rma l  s u b j e c t s  and 
w i t h  s l i g h t  i r o n  d e f i c i e n c y .  The mean v a l u e s  o f  SF and EF 
a re  s i g n i f i c a n t l y  i n c r e a s e d  i n  I N .  On the  c o n t r a r y ,  p a t i e n t s  
i n  t h i s  g roup  w i t h  a modera te  i . o .  and no rma l  SF had an 
i n c r e a s e d  EF. A f t e r  a l l ,  EF seems t o  be a b e t t e r  i n d i c a t o r  
f o r  i . o .  than  SF, e s p e c i a l l y  i n  cases o f  e a r l y  I H .  

K l i n i k  f o r  I n n e r e  H e d i z i n ,  M e d i z i n i s c h e  Akademie E r f u r t ,  
N o r d h ~ u e e r s t r .  74 ,  DDR-5010 E r f u r t  


