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Circulating Inmune Complexes in Diabetics
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Circulating immune complexes (CIC) were detected by platelet aggregation test (PAT) in 40.0% of 45 diabetics
and by polyethylene glycol precipitation ~ complement consumption test (PEG-CC test) in 30.6% of 36 diabetics
as compared to 5% and 10% of 20 normal control subjects for each test. The prevalence of CIC in diabetics
was significantly higher than in the normal controls (P<0.05). There were no correlations between the presence
of CIC detected by PAT and the duration of the disease, insulin treatment, or diabetic complications. Thus multiple
factors must contribute to the increase of CIC in diabetics. The role of these various factors needs to be studied.
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Circulating immune complexes (CIC) were

reported to be increased in diabetics, especially in-

those who were type | insulin dependent near
diagnosis (Irvine et al, 1977) and in patients with
severe microangiopathy (Irvine et al., 1978a). In re-
cent years, a vast amount of literature has ac-
cumulated reporting that soluble CIC are responsible
for, or associated with; a variety of pathologic lesions
(Koffler, 1967; Nydegger et al., 1977; Wager et al.,
1978; Chalesworth et al., 1982; Moonly et al., 1983;
Park et al., 1984a, 1984b), but the role of CIC in
diabetics is still controversial (Kilpatrick and Virella,
1982). In this study, we investigated the presence of
CIC in the sera of diabetics and compared it to that
found in' normal controls. We also investigated
association with insulin treatment and association with
the occurrence of diabetic complications.

MATERIALS AND METHODS

Patients

Sera were obtained from forty-five diabetics who
were admitted to Severance Hospital. The duration

of diabetes in the patients was between 1. month and -
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25 years. Twelve had been treated with insulin for
more than 1 year at the time of the study and thirty-
three had been treated with diet or oral hypoglycemic
agents. Insulin treated patients received ordinary com-
mercial insulin (NPH, crystalline). The presence of
microangiopathy and retinopathy was assessed by a
careful routine physical and ophthalomological ex-
amination. Questionable abnormalities were further
evaluated by ophthalmological consultation.
Nephropathy was evaluated on the basis of BUN,
serum creatinine levels and proteinuria (BUN>50mg/
100ml, serum creatinine levels >2mg/100ml, and/or
proteinuria>150mg/24h were considered as an index
of the kidney involvement). Twenty blood donors
were included in the study as normal controls.

Measurement of Soluble Immune Complexes (CIC)

Platelet aggregation test (PAT): Fresh human platelets
were separated by differential centrifugation (Aster
and Jand!, 1964a, 1964b) and adjusted to a final con-
centration of 200,000 platelets/mm (Penttinen et al.,
1971). The platelets were used on the day of prepara-
tion. The test sera were diluted in basal salt solution
(BSS: pH 7.5) containing 300mg glucose per liter (Pent-
tinen, 1977), starting with a dilution of 1/2 put into
wells of disposable plastic U-plates (Flow Laboratories,
Inc., US.A.). 25ul of test serum dilution were added
to 25ul of BSS and 50ul of platelets suspension. Pi-
petting was done at room temperature. The results
were read by naked eye in dark field illumination after
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Table 1. The prevalence of circ'ulating"‘ﬁpmune complexes in diabetics

Platelet aggregation test

PEG-CC test PAT+PEG-CC
Number of PAT titer Number of %CC> Number of Both
subiects >1:10 subjects 25%CC subjects positive
Control group 20 1( 5.0%) 20 2(10.0%) 20 1( 5.0%)
Diabetics 45 18(40.0%) 36 11(30.6%) 33 7(21.2%)

* P<0.05

overnight incubation at 5-9°C.

A smooth white bottom indicated a positive reac-
tion, and the appearance of white platelet pellets in-
dicated a negative reaction (Penttinen et al., 1971;
Myllyla et al., 1971).

The Chi square test was used for the statistical
analysis of the results.
Polyethylene glycal precnpltatlon-complement con-
sumption test (PEG-CC test): The details of the pro-
‘cedure are given elsewhere (Harkiss and Brown, 1979).
Briefly, CIC are first isolated from serum by precipita-
tion in 2.5% PEG and concentrated. They are then

assayed functionally by measuring their ability to fix

complement. Samples giving values of 25% or more
of complement consumption are considered as
positive in-the PEG-CC test (Park et al., 1984a).

RESULTS

The CIC were assayed by PAT on forty-five
diabetics and twenty blood donors, and by PEG-CC
test on thirty-six diabetics and twenty blood donors

(Table 1). Eighteen (40.0%) of the 45 diabetics and.

1(5.0%) of the 20 blood donors showed a PAT positivi-
ty. Therefore CIC were significantly increased in
diabetics (P>0.05). Eleven (30.6%) of the 36 diabetics
and '2(10.0%) of the 20 blood donors were also
positive by the PEG-CC test. Table 2 shows that only
7 (50%) of the 14 PAT positive diabetics were also
positive in PEG-CC test and 2 (10.5%) of the 19 PAT
negative diabetics were positive in PEG-CC test. Agree-
ment of the two tests was seen only in 24 (72.7%) of
the 33 diabetics tested.

When the duration of diabetes was taken into ac-
count, there was no significant correlation between
CIC and duration of disease (Table 3). However, when
patients were divided according to the type of treat-
ment, insulin -treated diabetics showed a higher
prevalence of CIC compared to the nor-insulin treated
diabetics; but this prevalence was not significant (Table
4). The prevalence of CIC in patients without
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Table 2. Detection of circulatihg immune complexes-in
diabetics by platelet aggregation test and PEG-CC

test
Number of PAT PEG-CC
subjects test
Control group (20) | + +
1 - +
18 - -
Diabetics (33) 7 + +
‘ 7 + -
2 - +
17 - -

Table 3. Influence of duration of diabetes mellitus on
circulating immune complexes

Duration of Number of PAT titer
diabetes mellitus patients more than 1:10
0-5 years 2 9 (40.9%)
6—10 years 12 2 (16.7%)
10 years or more 11 7 (63.6%)

Table 4. Influence of insulin treatment on c:rculalmg
immune complexes in diabetics

Number of PAT titer
patients more than 1:10
Control group 20 1( 5.0%)
Diabetics 45 18 (40.0%)
Insulin treated 12 7 (58.3%)
Non-insulin treated 33 11 (33.3%)

microangiopathy was 37.5% and with retinopathy
and/or nephropathy was 38.9% (Fig. 1).
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Fig. 1. Circulating immune complexes in diabetics with and
without complications. :

DISCUSSION

Circulating immune complexes (CIC) in a randomly
selected population of diabetics in this study were
found to be increased as indicated in recent reports
(Folling, 1976; lrvine et al., 1977; Delespesse et al.,
1980; Abrass et al., 1983) (Table 1). But there are some
discrepancies between the results from PAT based on
the interaction between CIC and Fc receptor of
platelet (Pentinnen, 1977) and those from PEG-CC test
based on the interaction between-the CIC and com-
plement (Harkiss and Brown, 1979) (Table 2). These
discrepancies are attributed to the possibility that dif-
ferent types of CIC are detected by different techni-
ques (Zubler and Lambert, 1978).

There is no significant correlation between CIC and
duration of diabetes (Table 3), and this observation
is compatible with the results from the C1q binding
test (Di Mario et al., 1983a). But clinically, it is difficult
to know the exact duration of diabetes, and this
analysis with a small number of patients should be
interpreted with caution.

The increased CIC in diabetes were related or
associated with autoantibodies in newly diagnosed in-
sulin dependent diabetes (Irvine et al,, 1977) such as
islet cell antibody (Brogren and Lernmark, 1982),
nuclear antibody, thyroid antibody, mitochondrial anti-
body, (Delespesse et al, 1980); and impaired
phagocytic function (Bagdade, 1976). The exogenous
insulin treatment was related to CIC in diabetes, too
(Kilpatrick and Virella, 1980). Antibodies for insulin
developed in the serum of many patients who were
receiving exogenous insulin treatment, and the com-
plexes did not occur (Cantrell et al., 1972; Dixon,
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1974). Di Mario et al., (1983b) reported that CIC as
detected by conglutinin radioimmunoassay were
significantly correlated with the level of insulin an-
tibodies. Although it is not significant in this study, in-
sulin treated diabetics showed a higher prevalence
of CIC compared to the non-insuln treated diabetics
(Table 4).

if no doubts remain about the existence of CIC in
a large majority of diabetics, the pathologic

significance of such CIC remains questionable. A -

pathologic role for insulin-anti-insulin immune com-
plexes is supported by the finding of significant
associations between abnormal proteinuria, evidence
of microangiopathy, arid presence of diabetic com-
plications in insulin treated patients (Virella et al,, 1981;
Andreani et al., 1982). However, the lack of signifi-
cant associations between complications and CIC in
this study contradicts these previous reports (Fig. 1).
Similat results were obtained by Abrass et al., (1983),
where CIC were detected in 40.8% of 103 diabetics
but there was no correlation between the presence
of CIC and diabetic microangiopathy.

Taken as a whole, our results point towards the
existence of CIC in diabetics and an association be-
tween the CIC and diabetic complications. it seems
unquestionable that the CIC exist in a majority of di-
abetics. They arise as consequences of autoantibody
production, recurrent infections, decreased phagocyt-
ic function, and insulin therapy. But the pathologic role
of such CIC in diabetic complications must be studied
in a large group of patients.
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