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Summary. Antibody dependent cell mediated 
cytotoxicity in relation to the levels of circulating kil- 
ler cells was investigated in 16 newly diagnosed clas- 
sical insulin dependent (Type 1) diabetics, 11 islet 
cell antibody positive non diabetic children with at 
least one HLA haplotype in common with their 
diabetic sibling, and in 15 normal controls. Antibody 
dependent cell mediated cytotoxicity was evaluated 
using, as target, 51Cr labelled human 0 + erythrocytes 
sensitised with an anti-CD antiserum. Killer cells 
were measured by the low affinity E-rosetting cell 
technique. Increased killer cell levels (>normal  
mean + 2SD) were accompanied by a significant 
enhancement in antibody dependent cell mediat- 
ed cytotoxicity both in newly diagnosed diabetics 
(p < 0.05) and in unaffected siblings (p < 0.01). 
These preliminary results indicate that raised anti- 
body dependent cell mediated cytotoxicity is a fea- 
ture of insulin dependent diabetes at diagnosis and 
suggest that active B cell damage might be occurring 
some time before the onset of clinical symptoms. 
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Raised antibody dependent cell mediated cytotoxic- 
ity (ADCC) may indicate an altered immunological 
state especially in the presence of circulating organ 
specific autoantibodies. Low affinity E-rosette form, 
ing cells (E-RFC) are an important subset of the 
mononuclear blood cell population and are believed 
to contain the majority of the cytotoxic lymphocytes 
(K cells) [1]. In a previous report we showed that low 

affinity E-RFC were raised in 57% of insulin de- 
pendent (Type 1) diabetics at the time of diagnosis. 
In addition, five out of ten genetically susceptible 
islet cell antibody (ICA) positive unaffected siblings 
of diabetic children also had raised low affinity E- 
RFC in contrast to one out of fourteen HLA-identi- 
cal ICA negative siblings [2]. 

Mononuclear cell infiltration of the islets 
("insulitis") has been reported in a proportion of 
diabetic children who died soon after diagnosis [3, 4, 
5]. There is evidence from studies in vitro of a 
cytotoxic effect against insulinoma cells using lym- 
phocytes from insulin dependent diabetic children 
[6]. 

More recently it has been reported that diabetic 
patients have raised complement dependent antibody 
mediated cytotoxicity using intact trypan blue label- 
led rat islet target cells [7]. In the light of these obser- 
vations, we decided to investigate ADCC in patients 
with Type 1 diabetes as near to diagnosis as possible, 
and also in a group of HLA genetically susceptible 
siblings who were positive for the presence of ICA. 

Subjects and Methods 

Sixteen newly diagnosed insulin dependent diabetics (mean age 17 
years, age range 2-36) and 11 ICA positive non diabetic siblings 
(mean age 16 years, range 4-27) of insulin dependent diabetic 
probands were studied. The diabetic patients were investigated 
less than 3 days after diagnosis. A group of 15 healthy controls 
(mean age 28 years, range 10-42) was also investigated for com- 
parison. All subjects were HLA, A, B and C genotyped [8] and the 
siblings had at least one HLA-haplotype in common with the 
proband. 

Antibody dependent cell mediated cytotoxicity was evaluated 
using, as target, SlCr labelled blood group 0 Rh positive (R1 R2) 
human red blood cells (RBC) sensitised with heat inactivated IgG 
antiserum (minimum titre 1:64) against erythroeyte antigens C 
and D (anti-CD) (Immuno Diagnostiea GmbH). Labelling was 
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Table 1. Mononuclear antibody dependent cell mediated cytotox- 
icity -+ SD and low affinity E-RFC _+ SD in controls, newly diag- 
nosed Type 1 diabetics and ICA positive unaffected siblings 

Group (n) % Mononuclear % Low affinity 
ADCC E-RFC 

Controls (15) 39.2+ 8.1 14.9_+4.0 

Newly diagnosed 
diabetics (16) 48.7+ 1 6 . 0  22.8_+8.9 c 

ICA § siblings (11) 48.3_+ 8.6 b 25.9_+9.5 d 

b p < 0.02 
c p < 0.01 
d p < 0.00l 

By comparison with controls 
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Fig. 1. Distribution of low affinity E-RFC in newly diagnosed insu- 
lin dependent (Type 1) diabetics, ICA positive unaffected siblings 
and normal controls. The dotted line indicates 2 SD above the 
normal mean 

performed by incubating 0.03 ml packed RBC in 100 ~tCi 51Cr 
(Radiochemical Centre, Amersham) for 60 min at 37 ~ The cells 
were washed twice and half were coated with antibody by incuba- 
tion in the anti-CD antiserum at a ratio of 10 : 1 of antiserum to 
packed RBC for 45 min at 37 ~ 

The effector cells were mononuclear cells obtained by Ficoll 
Hypaque gradient centrifugation of venous blood. A monocyte 
depleted fraction was also prepared by incubating mononuclear 
cell suspensions in plastic Petri dishes for 90 rain at 37 ~ in a 5% 
CO z humidified atmosphere. The non-adherent cells were gently 
removed, washed and used as the monocyte depleted fraction. This 
fraction yielded 99% pure lymphocytes. 

Antibody dependent cell mediated cytotoxicity was assayed in 
microplates as follows. Antibody coated and non antibody coated 
labelled RBC (1.0 x 105 in 0.1 ml buffered TC 199 medium sup- 
plemented with antibiotics and 10% foetal calf serum (complete 
medium)) were mixed with the effector cells (5.0 X 105 in 0.1 ml 
complete medium) and incubated in 5% CO 2 humidified atmos- 
phere for 20 h. All assays were performed in triplicate. Following 
the incubation period, the supernatant was collected by means of 

the Titertek collection system (Flow Laboratories Ltd.) and the 
radioactivity measured. Antibody dependent cell mediated- 
cytotoxicity of the mononuclear and monocyte depleted cell frac- 
tion was expressed as percentage 5XCr release, calculated according 
to the following formula: 

A - B  
percentage 5]Cr release = C - D - -  • 100 

where A = counts/min in the supernatant containing effector cells 
plus antibody coated targets, B = counts/min in the supernatant 
containing effector cells plus non antibody coated targets, 
C = total counts/min, and D = counts/min in the supernatant 
containing only antibody coated targets. The intra and inter-assay 
variability was 5% and 22% respectively. 

The low affinity E-RFC were measured by a minor modifica- 
tion [2] of the technique of West et al. [1]. ICA were detected on 
sections of human pancreas by indirect immunofluorescence with 
undiluted sera [9]. 

Low affinity E-RFC levels were defined as raised if values 
greater than 2SD above the normal mean were obtained. After 
verification of a normal distribution, the mean values in groups 
were compared by Student's two tailed t test. Correlation coeffi- 
cient between percentage low affinity E-RFC and percentage 
ADCC was calculated according to Pearson's test. 

R e s u l t s  

The  m e a n  low affinity E - R F C  levels were signifi- 
cant ly  increased in bo th  the newly d iagnosed  pa t ients  
and  I C A  posit ive siblings (Table  1). Ra ised  low affin- 
ity E - R F C  levels were  found  in  8 of 16 (50%)  newly 
d iagnosed  diabetics and  in 7 of 11 ( 64% )  n o n  dia-  
betic I C A  posit ive chi ldren (Fig. 1). 

The  m e a n  percentage  A D C C  of m o n o n u c l e a r  
cells is also shown in Tab le  1. Overal l ,  there  was no  
difference in A D C C  be tween  controls  and  newly 
d iagnosed  diabetics,  whereas  A D C C  was signifi- 
cantly increased in I C A  posit ive siblings (p < 0,02).  
W h e n  low affinity E - R F C  levels were  raised, a sig- 
nif icant  e n h a n c e m e n t  in the A D C C  of m o n o n u c l e a r  
cells bo th  in newly d iagnosed  diabetics and  I C A  posi- 
tive siblings was found  (Table  2). Fu r the rmore ,  there  
appeared  to be a good corre la t ion  be t w e e n  this 
A D C C  and  raised low affinity E - R F C  (p < 0.01) 
(Fig. 2). In  contrast ,  when  low affinity E - R F C  levels 
were normal ,  A D C C  of m o n o n u c l e a r  cells in bo th  
newly d iagnosed  diabetics and  I C A  posit ive siblings 
was no t  different  f rom that  measu red  in controls  
(Table  2) and  no  corre la t ion  was found  with low 
affinity E - R F C .  

The  results of A D C C  of the monocy te  deple ted  
cell f ract ion are shown in Tab le  3. E v e n  though the 
removal  of monocy tes  reduced  A D C C  activity in  all 
groups in compar i son  with m o n o n u c l e a r  A D C C ,  
bo th  newly d iagnosed  diabetics and  I C A  posi t ive 
siblings still showed a significant increase in killer 
activity compared  with no rma l  controls.  
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Table 2. Mononuclear antibody dependent cell mediated cytotox- 
icity +- SD and low affinity E-RFC +- SD in newly diagnosed Type 
1 diabetics and ICA positive unaffected siblings after subdivision 
into subjects with normal or raised low affinity E-RFC levels 

Group (n) % Mononuclear % Low affinity 
ADCC E-RFC 

Controls (15) 39.2+ 8.1 14.9+4.0 

Newly diagnosed diabetics with: 

Normal low 
affinity E-RFC (8) 44.5+-12.7 15.7+-5.6 

Raised low 
affinity E-RFC (8) 52.9+_18.5 a 29.8-+5.1 

ICA + siblings with: 

Normal low 
affinity E-RFC (4) 44.2-+10.4 15.7_+4.3 

Raised low 
affinity E-RFC (7) 50.7+- 6.9 ~ 31.7+-5.7 

a p < 0.05 ] By comparison with controls 
A c p < 0.01 
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Fig. 2. The relationship between mononuclear antibody dependent 
cell mediated cytotoxicity and low affinity E-RFC in newly diag- 
nosed insulin dependent (Type 1) diabetics and ICA positive unaf- 
fected siblings with raised low affinity E-RFC. r = 0.63; n = 15; 
p < 0.01 

Discussion 

In a previous report, we showed that 57% newly 
diagnosed Type 1 diabetics and 50% ICA positive 
unaffected siblings had an increased proportion of 
low affinity E-RFC [2]. Since West et al. have shown 
that the low affinity E-RFC subset includes the 
majority of K cells [1], these results provided sugges- 
tive evidence for raised K cell levels in some patients 
with Type 1 diabetes. 

In the present study we have demonstrated that 
an increase in low affinity E-RFC is accompanied by 
a parallel enhancement of ADCC in both newly diag- 
nosed diabetics and in unaffected ICA positive sibl- 
ings. Although the ADCC technique used measured 
only non specific cytotoxic activity in that the target is 
not a B cell, the results suggest that an increased 
killing activity might be present at the time of presen- 
tation and even before the onset of clinical symp- 
toms. It is of particular interest that both mononu- 
clear and monocyte depleted ADCC are enhanced in 
some unaffected ICA positive siblings. Low affinity 
E-RFC and ADCC in this group were found to be 
higher than in the overt diabetics. A possible expla- 
nation for these findings could be the presence of 
circulating immune complexes in newly diagnosed 
patients [11]. Immune complexes could bind to cer- 
tain effector cells (e. g. K cells), and thus reduce the 
overall level of antibody dependent cytotoxicity. An 
alternative explanation for the observation that not 
all newly diagnosed diabetics show an increase in low 

Table 3. Antibody dependent cell mediated cytotoxicity +- SD of 
the monocyte depleted cell fraction in: controls, newly diagnosed 
Type 1 diabetics and ICA positive siblings 

Group (n) % Monocyte depleted ADCC 

Control (10) 14.6 + _ 9.1 

Newly diagnosed 
diabetics ( 8 )  23.8_+ 8.7 a 

ICA + siblings ( 8 )  27.9_+16,6 a 

a p < 0.05 compared with controls 

affinity E-RFC and ADCC might be pathogenetic 
heterogeneity in the aetiology of insulin dependent 
(Type 1) diabetes [10]. 

It is likely that more than one cell type may be 
involved as the effector in ADCC and that effectors 
may change in activity [12]. The anti-CD antiserum 
has been shown to be more specific in the induction 
of target lysis by monocytes rather than lymphocytes 
[13] and this could account for the lack of correlation 
between mononuclear ADCC and normal low affin- 
ity E-RFC levels. In this case therefore, the major 
proportion of target cell killing would be mediated by 
monocytes rather than lymphocytes. On the other 
hand the presence of a correlation between raised 
low affinity E-RFC and ADCC suggests that the 
increase in cytotoxic activity may be attributable 
mainly to killer cells forming this particular type of 
rosette. Supportive evidence for this is provided by 
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the results obtained using monocyte depleted prepa- 
rations in the same ADCC system. Although mono- 
cyte depletion reduced the percentage cytotoxicity by 
approximately 50% in all subjects, confirming the 
importance of monocytes in this type of ADCC, 
newly diagnosed diabetics and ICA positive siblings 
showed significantly increased cytotoxicity relative to 
controls. 

A previous report on ADCC in Type 1 diabetes 
using both HeLa cells and chicken red blood cells as 
target, showed a decrease of cytotoxic activity [14]. 
However, in that study the diabetics were not studied 
at the time of diagnosis but several months later, and 
the level of circulating K cells was not estimated. The 
duration of the disease is important, since we know 
that in Type 1 diabetes the K cell levels measured 
with the low affinity E-RFC technique tend to return 
to normal levels within 12 months from diagnosis [2]. 
Moreover in autoimmune thyroid disease [15] and in 
autoimmune polyendocrine disease [16] ADCC is 
increased only within the first year of disease. Thus in 
diabetes, enhanced ADCC may only be detected 
near the time before and immediately after diagnosis. 
The observation that the occurrence of complement 
fixing ICA could be related to the onset of the dis- 
ease [17] and the present data of raised ADCC at 
diagnosis indicate the possible importance of both 
humoral and cell mediated reactions in the ultimate 
destruction of B cells. 

In conclusion our data indicate that an increase in 
the low affinity E-RFC subset reflects raised 
cytotoxic activity. We suggest that it will be impor- 
tant to investigate whether such increased cytotoxic 
activity can be demonstrated against human pan- 
creatic B cells as the specific target tissue. 
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