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Summary 

I~etrovirus-like particles were isolated from the urine of a patient with 
psoriasis. The major internal protein, p27, in these particles was isolated 
by immunosorbent chromatography and gel filtration on a Sephacryl 
S-300 column in 6 M guanidine hydrochloride. The protein was purified 
to homogeneity as judged by SDS-PAGE. A hyperimmune serum with 
specificity for p27 was obtained by vaccination of a rabbit with purified 
p27 antigen. This antiserum was used to examine blood lymphoeytes for 
the expression of p27 antigen by indirect immunofluorescence. Between 
0.1 and 1 per cent of the lymphoeytes obtained from patients with psoriasis 
showed a bright cytoplasmatic (and membrane) fluorescence while no p27 
positive cells could be detected in the preparations from the healthy controls 
(frequency <0.01 per cent). Among the p27 positive psoriatic cells were 
lymphoeytes with markers for T cells, B cells and NK cells. 

Introduction 

Subeellular particles with retrovirus-like morphology have been observed 
in psoriatic plaques, in the urine and blood from psoriatic patients, in the 
growth medium of cultivated cells from psoriatic lesions and in blisters 
from psoriatic lesions (2, 6). Immunological cross-reactivity has been demon- 
strated between the particles released from cultivated cells and those ob- 
tained from urine (13). The particles share certain characteristic features with 
retroviruses. They have a retrovirus-like morphology (2, 6), band at densities 
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b e t w e e n  1.15 a n d  1 . t 8  g / cc  in  suc rose  g r a d i e n t s  (6, 13), a n d  t h e i r  p r o t e i n  

c o m p o s i t i o n  r e s e m b l e s  t h a t  of m u r i n e  r e t r o v i r u s e s ,  w i t h  a n  e x t e r n a l l y  

l o c a t e d  g l y e o p r o t e i n ,  g p  70, a n d  t h r e e  i n t e r n a l  p r o t e i n s  p 2 7 ,  p 15, a n d  p 12 

(12, 13, 19). H o w e v e r ,  n e i t h e r  I ~ N A - d i r e c t e d  D N A  p o l y m e r a s e  ( r eve r se  

t r a n s c r i p t a s e )  a c t i v i t y  n o r  p o l y a d e n y l a t e d  h igh  m o l e c u l a r  w e i g h t  I ~ N A  

h a s  b e e n  d e t e c t e d  in  t h e s e  p a r t i c l e s  (14). 

T h e  p a r t i c l e s  h a v e  b e e n  o b s e r v e d  in  b l o o d  from. p s o r i a t i c  p a t i e n t s  (6) 

w h i c h  sugges t s  p r o d u c t i o n  of  p a r t i c l e s  in  b l o o d  cells.  I n  t h i s  w o r k  we  

d e s c r i b e  a m e t h o d  fo r  i s o l a t i o n  of  p 2 7 ,  t h e  p r o d u c t i o n  of  r a b b i t  a n t i b o d i e s  

a g a i n s t  p 27 a n d  we  d e m o n s t r a t e  e x p r e s s i o n  of p 27 a n t i g e n s  in  b l o o d  l y m p h o -  

c y t e s  f r o m  p s o r i a t i c  p a t i e n t s .  

Materials and Methods 

Puri/ication oj p 27 Antigen 

Isolation of Virus-like Part, ides  

Virus-like particles were obtained from the urine of a pat ient  who had  suffered 
from extensive psoriasis for 20 years (13). Two litre of urine was pelleted by  centrifu- 
gation at  100,000 × g for 90 mimltes. The pelleted material  was applied on the top of 
a sucrose gradient  (20--65 per cent) and spun at  100,000×g for 18 hours. Virus-like 
particles, banding at  densities between 1. t5 and 1.18 g/ee (13), were eolteet.ed, diluted 
in phosphate buffered sMine (pI{ 7.2) (PBS) and pelleted by  ultracentrifugation 
(t00,000 × g for 90 minutes). 

Purification of p 27 

The isolated urine particles were used for preparat ion of p 27 antigen. The particles 
were disrupted in 0.1 per cent Nonidet  P 40, and an Miquota of this material  was 
labelled with ~aI for identification of p 27 throughout  the purification procedure. The 
labelling was performed according to the procedure of BoL~:Ol~ and I-IUNWER (3). The 
isolation of p 27 was essentially as described previously (13). 

The disrupted urine particles were fract ionated on a Con A Sepharose column 
(Pharmaeia, Sweden). The mater ial  passing the column, the "Con A negative" 
materiM was applied on an immunosorbent  column with rabbi t  antiserum against  
virus-like particles produced by  cul t ivated psoriatic cells (6). Cross-reacting antigens 
were eluted in t ~ propionie acid, incubated in 8 ~ guanidine hydroehloride and 
fraet ionated on a Sephaeryl 8-300 column (Pharmacia) ia  6 ~ guanidine hydro- 
chloride (13). The fractions contaning p27 antigen was collected, dialysed against  
PBS and concentrated to 0.5 ml (Amieon concentration cell, YM 10 filter, Danvers,  
U.S.A.) .  

Eleetrophoretie Analysis 

Analysis by  SDS-PAGE in 10 per cent acrylamide gel (13, 26) was performed at  
the  various steps in the purification procedure for identification of p 27. The gels 
were sliced and counted in a gamma-counter  (t3). S tandard  proteins (SDS-PAGE 
Standard  Low Molecular Weight,  Bio-t lad) were labelled with 12~I and run irt separate 
gels. 

Rabbit Antiserum Against p 27 

Immunizat ion  Procedure 

The purified p27 antigen obtained from the Sephacryl  S-300 column was used 
for immunizat ion of a rabbi t .  The antigen was emulsified with an equal volume 
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Freund 's  complete adjuvant  (0.5 ml) and injected subcutaneously using multiple 
injection sites. The rabbit  was boosted 6 weeks later with a corresponding amount  
of antigen (from 2 litre urine) in Freund 's  incomplete adjuvant .  The animal was bled 
two weeks after the last injection. 

Analysis of the Anti-p 27 Serum 

The antiserum was tested by indirect micro-ELISA. Mierotitre plates [Organon 
Teknika (Greiner) Immulon Strips] were coated with purified p 27 antigen in 0.1 
carbonate buffer (pH 9.6) overnight at 20 ° C. The amount  of antigen applied corre- 
sponded to the amount  obtained from 1 ml urine. The coated plates were washed in 
3 per cent Tween 20 and incubated with a n t i - p 2 7 - - o r  preimmune serum diluted in 
PBS at 37 ° C for 2 hours. Peroxidase conjugated swine anti-rabbit  immunoglobulins 
(DAKO, Denmark) was used as second antibody. The wells were assayed with ortho- 
phenylenediamine for 30 minutes at, 20 ° C and the reaction was stopped by addition 
of sulfuric acid (7). Absorption at  492 nm was recorded. 

Fluorescence Microscopy 

Clinical Specimens 

Heparinized blood was obtained from patients with moderate to extensive 
psoriasis and from age matched healthy controls without known eases of psoriasis in 
their families. 

Preparation of Blood Lymphoeytes for Fluorescence Microscopy 

Lymphocytes were isolated by the one step sodium metrizonate/Ficoll procedure 
(Lymphoprep, Nyegaard et Co., Oslo, Norway), and the cells were washed in PBS. 
The lymphocytes were adsorbed to coverslips tha t  had been pretreated with 0.1 per 
cent polylysine (Sigma), and fixed ia methanol or in 1 per cent formalin. The cells 
were incubated with rabbit  anti-p 27 serum diluted 1 : 60 in PBS at 20 ° C for 45 min- 
utes, washed in PBS, followed by incubation with fluoreseein conjugated swine 
ant i-rabbit  immunoglobulins (DAKO, Denmark) at  20 ° C for 20 minutes. 

Identification of Lymphocyte Subpopulations 

T cells, Tu cells, Ts cells and N K  cells were identified by anti-leu-4, anti-leu-3, 
antideu-2 and ant i - leu- l l ,  respectively (Becton Dickinson's monoclonat antibodies). 
B cells were identified by BMA 0120 (Behringwerke AG, monoclonal antibodies). 

Blood lymphoeytes were isolated by the one step lymphoprep procedure (see 
above) and incubated with monoclonal antibodies in concentrations as recommended 
by the manufacturers at 20°C for 45 minutes. The cells were washed in PBS and 
incubated with Texas Red conjugated anti-mouse immunoglobulins (Amersham, 
U.K.) at 20°C for 20 minutes. The cells were then adsorbed to polylysine treated 
coverslips, fixed in methanol and labelled wi~h anti-p 27 antibodies and fluoreseein 
conjugated anti-rabbit immunoglobulins as described above. 

Results 

Virus- l ike  par t i c les  were  i so la ted  f r o m  the  u r i n e  of a p a t i e n t  w i t h  

psor ias is  b y  sucrose  g r a d i e n t  u l t r a c e n t r i f u g a t i o n .  T h e  i n t e r n a l  p r o t e i n s  of 

t h e  pa r t i c l e s  were  pu r i f i ed  b y  C o n A  f r a c t i o n a t i o n  a n d  i m m u n o s o r b e n t  

c h r o m a t o g r a p h y  (Fig. 1). T h e  m a j o r  i n t e r n a l  p ro t e in ,  p27 ,  was  t h e n  
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separated from the other proteins by  gel chromatography on a Sephacryl 
S-300 column in 6 M guanidine hydroehloride, and purified to homogeneity 
as judged by  SDS-PAGE (Fig. 2). 
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Fig. 1. SDS-PAGE of proteins labelled with i2.~I of virus-like particles isolated from 
psoriatic urine by gradient ultraeentrifugation. The proteins constitute the fraction 
which did not bind to Con A, but  were adsorbed to an immunosorbent column with 
antibodies against virus-like particles obtained from cultivated cells from a psoriatic 

lesion (6) 

Purified p 27 antigen obtained from 4L litre urine was used for the produc- 
tion of rabbit  anti-p27 serum. The serum was tested for anti-p27 activity 
by  indirect miero-ELISA with purified p27 as antigen. The assay was per- 
formed with dilutions of the antiserum and of the preimmune serum. The 
antiserum showed anti-p27 activity in dilutions above 1:64,000 while no 
anti-p27 activity could be detected in the preimmune serum (Fig. 3). 

The anti-p27 serum was used to examine blood cells for expression of 
p27 antigen. When blood lymphocytes from patients with psoriasis were 
fixed in methanol and incubated with anti-p 27 serum followed by fluoreseein 
conjugated swine anti-rabbit immunoglobulins, a bright eytoplasmatie 



Expression of p 27 in Lymphoeytes from Psoriatic Patients 201 

c p m  • 10  . 3  

0 0 0 0 0 0 
0 0 0 0 0 0 

© m, "" ~ ~ F 

5 1 0  15  2 0  2 5  3 0  3 5  

F R A C T I O N  N U M B E R  

Fig. 2. SDS-PAGE of purified p 27 labelled with i~5I. The p 27 protein was isolated as 
described in the legend to Fig. 1 and was finally purified by gel chromatography on a 

Sephaeryl S-300 column in 6 ~i guanidine hydroehloride 
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Fig. 3. Assay of the rabbi t  anti-p27 serum (.) and preimmune serum (o) against 
purified p 27 antigen using the ELISA method (see Materials and Met, hods) 
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fluorescence appeared on approximately 0.5 per cent of the cells (Fig. 4). 
When the labelling was performed on cells fixed with formalin, the fluores- 
cenee was restricted to the outer membrane. The frequency of positive 
cells, however, was the same wit/h the two methods. No fluorescence could 
be detected when the anti-p27 serum was substituted by the preimmune 
serum; thus we conclude that  the reaction on the cells was due to anti-p 27 
antibodies. 

Fig. 4. Immunofluorescenee mierograph of blood tymphoeytes from a psoriatic patient. 
The cells were fixed in methanol and incubated with rabbit anti-p27 antibodies 

followed by fluoreseein-eonjugated anti-rabbit immunoglobulin ailtibodies 

A double blind study was undertaken with 6 psoriatics with moderate 
to extensive disease and 6 heMthy controls without known cases of psoriasis 
in their families, p 27 positive lymphocytes were present in the 6 preparations 
obtained from the psoriatics, and the frequency of positive cells varied 
between 0.1 and 1 per cent. No positive cells were observed in the prepara- 
tions from the controls (frequency below 0.0i per cent). Thus the expression 
of p27 on blood 15~phoeytes was restricted to the patient group. 

To identify the lymphocytes producing p27 antigen a double labelling 
of the cells was performed. The lymphoeytes were incubated with mouse 
monoclonal antibodies against markers for T cells, B cells or NK cells, 
followed by Texas Red conjugated goat anti-mouse immunoglobulins and 
rabbit anti-p 27 serum followed by fluoreseein conjugated swine anti-rabbit 
immunoglobulins. The fluorescence micrographs showed that  the expression 
of p27 was not restricted to one population of lymphocytes (Fig. 5). The 
p27 antigen could be expressed in cells with markers for T, B or NK cells, 
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and the frequency of p 27 positive cells was approximately the same for the 
three cell populations. Among the p27 positive T cells were cells with 
markers for T-helper/inducer cells as well as T cytotoxic/suppressor cells 
(Fig. 6). 

Fig. 6. Immunofluoreseenee mierographs of blood lymphoeytes from a psoriatic 
patient double-marked with anti-p 27 antibodies and monoclonal antibodies against 
T cell subpopulations (see legend to Fig. 5). a shows a p27 positive cell carrying 
T eytotoxie/suppressor cell markers (b), and c shows a p27 positive cell carrying 

T helper/inducer cell markers (d) 

Discussion 

Subcellular particles resembling retroviruses have been isolated from 
patients with psoriasis (2, 6, 12, 13). The particles have a retrovirus-like 
morphology (2, 6), they have a buyoant  density of 1.17 g/ec (6, 13) and 
have a protein composition characteristic for retroviruses with a surface 
glycoprotein, gpT0, and three internal prot.eins, p27, p 15 and p 12 (t2, 13). 

A slow retrovirus infection could account for the main features of 
psoriasis. The disease is characterized by an enha.need proliferation of 
epidermal cells (27) which is a common feature of retrovirus infections, 
and a ehronical infla.mmatory reaction with infiltration of mononuelear 
cells in the target organs is regularly seen in slow retrovirus diseases (20), 
and this is also one of the main characteristics of the psoriatic lesions. 

In retrovirus infections the production of virus particles or virus antigens 
is not restricted to ~he clinical affected organs. Retroviremia and excretion 
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Of virus particles in the urine are commonly seen. The subcellular particles 
associated with psoriasis have been demonstrated in serum immuneomplexes 
and in urine from patients with psoriasis (6, 13), indicating production of 
the particles in various cells. 

The viremia which is seen in visna infections is always associated with 
production of virus in leucocytes (1i). In this work we have demonstrated 
tile expression of p27 antigen in blood lymphocytes from patients with 
psoriasis. The antigen was detected by  indirect, immunofluorescenee with 
rabbit  antiserum against purified p27 antigen and fluorescein conjugated 
swine anti-rabbit immunoglobulin antibodies. The antigen expression is 
not  restricted to any partieular subpopulation of the lymphoid cells, but  
the frequency of p27 positive ceils is very low, 0.1--1 per cent which is 
in the same order of magnitude as that  observed for expression of p30 in 
visna infections in sheep (20). 

The anti-p27 serum did not react with blood lymphocytes obtained 
from healthy controls demonstrating that  the antigen expression is a disease 
associated phenomenon. 

The immune reactivity in psoriasis is altered. The cellular response to 
mitogens and antigens is depressed (5, 16) as welt as the lymphokine produc- 
tion (17). The ratio of Thelper/Tsuppressor cells, however, are identical to that  
of normMs (16). A slow retrovirus infection of lymphoid cells could account 
for the observed immunosuppression in patients with psoriasis (4, 22, 23, 
24, 25). 

Lymphocytes  are the target cells of the retroviruses which have been 
related to human disease. I tTLV 1 seems to play an important role in the 
aetiology of certain adult T cell leukemias (21), HTLV 2 is associated with 
hairy cell leukemia (15) and H T L V  3 is believed to play an important  role in 
the development of AIDS (1, 8, 9, 10). T lymphocytes are the dominating 
target cells in the HTLV infections, but  the infection of other lymphoid 
cells have been demonstrated (18). Whether HTLV does infect other organs 
is not known. 

Based on protein analysis, the retrovirus-like particles isolated from 
patients with psoriasis show little relationship to HTLV I (13) and might 
represent a new type of human retroviruses. 

Aeknowledgments 
The technical work made by Mrs. Inger L. Svalestuen a~d ~Iiss Hilde Lysvand is 

greatly appreciated. This work was supported by grants from the Norwegian Society 
for Fight against Cancer. 

Referenees 
1. BAlCR~-SINoUSSE, F., CIIERMANN, J. C., REY, F., NUGEYtCE, M. T., CHAMAttET, S., 

GRUEST, J., DALTGUET, C., AXLER.-BLI~r, C., V]~ZINET-BRUN, F., ROUZIOUX, C., 
ROZENBAUM, W., MONTAGNIE~, L., Isolation of a T-lymphotropie retrovirus from 



206 O.-J. IVEBSE?¢ and A. B. D~LE~-: 

a patient  at, risk for acquired immune defieience syndrome (AIDS). Science 220, 
868--871 (1983). 

2. BJERKE, J. R.., I-~AUKENES, G., LIVD.n]N, J. K., ~IATt~.I~], R., DEGt~£, ~{[. : Activated 
T lymphocytes, interferon and retrovirus-like particles in psoriatic lesions. Arch. 
Dermato]. 119, 955--956 (1983). 

3. BOLTON, A. E., HUNTE~, W. IV[. : The labelling of proteins to high specific radio- 
activities by conjugation to a t~SI-containing acylating agent. Biochem. J. 133, 
529--539 (1973). 

4L. CER~Y, J., EssEx, M.: Mechanisms of immunosuppression by oncogenic RNA 
viruses. In :  NECrBAUE~, R. (ed.), Immunosuppressive Factors of Biological Signifi- 
cance, 233~--256. W'est Palm Beach: CRC Press 1979. 

5. CLOT, J., DARDE:NNE, M., BROCIIIER, J., ANDARY, M., GUILHOU, Z. J. : Evaluat ion 
of lymphocyte subpopulations and T-cell functions :in psoriasis. Clin. Immunol.  
Immunpathol .  9, 389--397 (1978). 

6. DALEN, A. B., HELLGREN, L., IVEtlSEN, O.-J., VINCENT, J. : A virus-like particle 
associated with psoriasis. Acta Path. Mierobiol. Immunol.  Stand. B91, 22t--229 
(1983). 

7. E~GVALL, E. : EnzyIne Immunoassay ELISA and EMIT. In: VAN VuNA~ClS, H., 
LANGONE, J. J. (eds.), Methods in Enzymology, Vol. 70, 419--439. London: 
Academic Press 1980. 

8. EssEx, M., McLA~E, M. F., LEE, T. If., F~aLK, L., HOWE, C. W. S., MI~LLI~S, J. I., 
CAB~ADIJ~LA, C., FRANClS, D. P. : Antibodies to cell membrane antigens associated 
with human T-ceil leukemia virus in patients with AIDS. Science 220, 859--862 
(1983). 

9. GALI,0, R. C., SARIN, P. S., GEt,ANN, E. P., ROBERT-GuI~OFF, M., RICIIARDSON, E., 
KALYANA:aA~IAN, V. S., MANN, D., SIDI<U, G. D., STAHL, R. E., ZOLL~-PAzssEa, S., 
LEIBOWITC~, J., PoPOVIC, M. : Isolation of human T-cell leucemia virus in acquired 
immune defieietmy syndrome (AIDS). Science 220, 865--867 (t983). 

10. GELS~ANN, E. P., Pot~owc, M., BLAYNEY, D., MAsu]~, H., SIDHU, G., STAHL, R. E., 
¢vALLO, 1%. C. : Proviral DNA of a retrovirus, human1 T-cell teucemia virus, in two 
patients with AIDS. Science 220, 862--865 (1983). 

11. I-tAASE, A. T., STOWaINO, L., NAgAYAN, O., GJaIFFIN, D., P~ICE, D. : Slow per- 
sisten~ infection caused by visna virus: Role of host restriction. Science 195, 
175--177 (t977). 

12. IVERSEN, 0.-J.  : Isolation of virus-like particles in urine from a psoriatic patient.  
Acta Path. Microbiol. Immunol.  Seand. BgI, 407--412 (t983). 

13. IVE~aSEN, 0.-J. ,  DALEN, A. B.: Urine proteins crossreacting with antiserum 
against virus-like pa:rticles from cultured psoriatic epithelial cells. Aeta Path. 
Microbiol. Immunol.  Seand. Sect. B gl,  343--3t9 (1983). 

t4. IVEaSE~, O.-J., NISSEN-MEYE~, J., DALES, A.: Characterization of virus-like 
particles h'om a psoriatic patient with respect to the possible presence of particle- 
associated RNA and l~NA-direeted DNA polymerase. Acta Path. MicrobioL 
Immunol.  Seand. Bgl,  413--417 (1983). 

15. KALYANAt~A-~4.~N, V. S., SAI~NGADtIAI~AN, M. G., ROB:Et~T-GUROFF, IV[., MI¥OS]~I, I., 
BLA5~NEY, D., GOLDE, D., GALLO, R. C. : A new subtype of human T-cell leukemia 
virus (HTLV-II) associated with a T-cell variant  of hairy eel]. leukemia. Science 218, 
571--573 (1982). 

16. KaI~E¢]~, G. G., HILL, I~. R., JEDE~BE:a~, W. ~V. : Inf lammatory and immune 
cell function in psor ias is--a  subtle disorder. I. I n  vivo and in  vitro survey. J. Invest.  
Dermatol. 71, 189--194 (1978). 



Expression of p 27 in Lymphoeytes from Psoriatic Patients 207 

17. KRUEGER, G. G., JEDEI%BERG, W. W., OGDEn, B. E., REESE, D. L. : Inflammatory 
and immune cell function in psoriasis. II. Monocyte function, lymphokine pro- 
duction. J. Invest. Dermatol. 71,195--201 (1978). 

18. LonGo, D. L., GEL~A~-N, E. P., COSS~AN~-, J., YOU~,TG, R. A., GALI~O, R. C., 
O'BRIEIV, S. J., MATIS, L. A. : Isolation of HTLV-transformed B-lymphocyte clone 
from a patient with HTLV-associated adult T-cell leukemia. Nature 3111, 505--506 
(1984). 

19. MOnTELARO, R. C., BOI~OGNESI, D. P.:  Structure and morphogenesis of C-type 
retrovirus. Adv. Cancer Res. 28, 63--89 (1978). 

20. P~TUI~SON, G., NATHANS01% N., GEO~GSSOn, G., PANIg:C~, H., P£I~sson, P. A.: 
Pathogenesis of Vista. I. Sequential virologic, serologic and pathologic studies. 
Lab. Invest.  35, 402--412 (1976). 

2t. PO~ESZ, ]3. J., RUSCETTI, F. W., GAZ, I)AR, A. F., BUNN, P. A., ~{INNA, J. I)., 
GALLO, R. C. : Detection and isolation of type C retrovirus particles from fresh 
and cultures lymphocytes of a patient with cutaneous T-cell lymphoma. Prec. 
Natl. Acad. Sci. U.S.A. 77, 7415--7419 (1980). 

22. RuP, B. J., HOELZE~, J. D., BOSE~ H. R. : Helper viruses associated ~4th avian 
acute leukemia viruses inhibit  the cellular immune response. Virology 116, 61--71 
(1982). 

23. RuP, B. J., SF]~nCE, J. L., I-IOELZER, J. D., LEWIS, R. B., CARPENTER, C. ~:~., 
RUBIN, A. S., BOSE, H. S. : Immunosuppression induced by  avian reticuloendothe- 
liosis virus: Mechanism of induction of the suppressor cell. J. Immunol.  128, 
1362--1370 (1979). 

24. S~ITH, R. E., Van ELDIK, J. : Characterization of the immunosuppression ac- 
companying virus-induced avian osteopetrosis. Infect. Immun.  22,452--461 (1978). 

25. V~TAINBE!gG, M. A., VYDELINGUM, S., BOIYSHII~A, M., LEGACI~-SI~IAI~D, J., MAR- 
GOLESE, R. G., SPIRA, B., MENDELSON, J. : Reversible interference with TCGF activ- 
i ty by virus particles. Clin. Exp. Immun.  57, 663--670 (1984). 

26. WEBER, K., OSBORN, M. : The reliability of molecular weight determinations by 
dodeeyl sutfate-polyacrylamide gel electrophoresis. J. Biol. Chem. 244, 4406--4412 
(t969). 

27. WEINSTEIX, G. D., v a n  Sco~T, E. J. : Autoradiographic analysis of turnover times 
of normal and psoriatic epidermis. J. Invest.  Dermatol. 46, 457--462 (1965). 

Authors'  address: Dr. O.-J. IVERSEN, Department  of Microbiology, I~egional 
Hospital, N-7000 Trondheim, Norway. 

Received October 8, 1984 

14 Arch. Virol. 85/3-- 4 


