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Summary. In 41 Type 1 (insulin-dependent) diabetic patients,
islet cell antibodies, anti-insulin antibodies, and immune com-
plexes measured by two different methods (the Clq solid
phase assay and the conglutinin binding test) were studied at
diagnosis, and the influence of treatment with insulins of dif-
ferent purity was investigated during the first year of treat-
ment. Twenty subjects were treated with conventional insulins
(group 1) while 21 were treated with monocomponent porcine
insulins (group 2). The prevalence of islet cell antibodies sig-
nificantly decreased during the 12-month study period in the
41 patients. From the first month anti-insulin antibodies were
always significantly higher in group 1 than in group 2. At diag-
nosis the prevalence of both types of immune complexes in
the 41 patients was higher than in normal subjects. The im-

mune complexes measured by the Clq solid phase method
showed a significant and progressive reduction during the fol-
low-up period, whereas the immune complexes assayed by
conglutinin showed no significant variation in the same peri-
od. The presence of Clq immune complexes was found to
correlate with the occurrence of islet cell antibodies both at di-
agnosis and during the follow-up period. The presence of con-
glutinin immune complexes, on the other hand, tended to par-
allel the increase of anti-insulin antibody levels.
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Islet cell antibodies, anti-insulin antibodies and im-
mune complexes have been demonstrated in the sera of
diabetic subjects. Islet cell antibodies have been found
in Type 1 (insulin-dependent) diabetic patients at diag-
nosis and in non-diabetic patients with other autoim-
mune diseases. The role of these antibodies in the pa-
thogenesis of Type 1 diabetes remains to be elucidated
[1-3]. Anti-insulin antibodies are present in most insu-
lin-treated diabetic patients. It has been established that
anti-insulin antibodies may play a role in the transient
complications of insulin treatment (i.e. allergic reac-
tions, insulin resistance, etc.), whereas no influence on
late diabetic complications has yet been demonstrated
[4-9].

It has been suggested that the presence of islet cell
and anti-insulin antibodies in the circulation may re-
flect the presence of circulating immune complexes [10,
11]. Circulating immune complexes have been des-
cribed in a large percentage of Type I diabetic patients
at the time of diagnosis [12] and in some cases with se-
vere complications [13]. Detection methods based upon
different principles have also revealed the presence of
heterogeneous populations of immune complexes [14,
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15]. A correlation was recognized in some of these stud-
ies between immune complexes detected by the solid
phase C1q binding test and the presence of islet cell
antibodies [16], whilst in others a correlation appeared
to exist between immune complexes detected by con-
glutinin binding assay and insulin treatment [17].

The present investigation was carried out in a group
of patients at the time of clinical diagnosis of Typel
diabetes. These patients were treated with either con-
ventional insulin or monocomponent insulin and were
observed at regular intervals for one year.

The aim of the present study was to attempt to corre-
late circulating immune complexes (detected by Clq
and conglutinin) and the presence of islet cell and anti-
insulin antibodies, bearing in mind the type and dura-
tion of the diabetes and antigenicity of the insulin used
in the treatment.

Patients and Methods

Forty-one newly diagnosed Type I diabetic patients, with age at onset
< 30 years, were included in the study before insulin treatment was
started. Twenty of these patients (12 males and eight females, mean
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Table 1. Anti-insulin antibodies in Type 1 diabetic patients at diagno-
sis and during 1 year’s treatment

Duration of treatment (months)

1 3 6 12
Group 1 08 +08 17+£15 18+19° 19+13°
Group 2 008011 03+04 03x£05 02x03

Results are presented as mean = SD;#p < 0.02; b p < 0.001

Table 2. Immune complexes assayed with Clq solid phase method
and with conglutinin binding test in Type 1 diabetic patients at diag-
nosis and during 1 year’s treatment

Duration of treatment (months)

0 1 3 6 12
Clgq solid phase method
Group 1 9/20 5/17 4/16 2/18 3/20
Group 2 10/21 6/19 3715 3/19 2/20
Total 19/41 11/36 7/31 5/37 5/40
P2 <001
Conglutin binding test
Group 1 6/20 6/17 6/17 7/19 8720
Group 2 6/21 4/18 5/18 7/18 4/20
Total 12/41 10/35 11/35 14/37 12/40

Results are presented as positive/total subjects

age 9 years, range 5-11 years) were treated with conventional insulins
(group 1), whereas 21 (15 males and six females, mean age 13 years,
range 8-22 years) were treated with monocomponent porcine insulins
(group 2). Patients were randomly assigned to each group. Blood sam-
ples were collected at diagnosis and 1, 3, 6 and 12 months later in all
patients.

A series of 189 blood donors was also studied to determine the
normal range of the immune complex assays. Islet cell antibodies
were assayed by indirect immunofluorescence on cryostat sections of
blood group 0 human pancreas. The presence of islet cell antibodies
was evaluated by two independent observers using a Leitz Dialux mi-
croscope.

Anti-insulin antibodies, evaluated as insulin binding capacity,
were measured by an immunoelectrophoretic method [18]; the sensi-
tivity of the method is 0.05 mU/ml, the interassay variation 3%.

Immune complexes were determined by the Clq solid phase
method according to Hay et al. {19] and by the conglutinin binding
test according to Casali et al. [20]. The characteristics of the methods
are described elsewhere [21].

The 4? test, Fisher’s exact test, Cox’s test, Student’s t-test for inde-
pendent variables and the binomial test were used for statistical evalu-
ation of the results.

Results

Islet cell antibodies were detected in 19 of the 41 diabet-
ic patients at diagnosis (46%). During the follow-up pe-
riod their prevalence decreased progressively to 10% af-
ter 12 months. This decrease was statistically significant
(p < 0.001). No difference in occurrence of islet cell
antibody was found between the two groups of patients.
Anti-insulin antibodies were detectable after the first
month of treatment, being significantly higher in
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Fig. 1. Prevalence of immune complexes assayed with C1q solid phase
method (Bl——) and with conglutinin binding test (&——e) and
of islet cell antibodies (@---@) in 41 Type 1 diabetic patients at diag-
nosis and during 1year follow-up

group 1 than in group2 at each stage of follow-up
(Table 1).

Cl1q immune complexes were present in 19 of the
41 diabetic patients at diagnosis (46%) and progres-
sively decreased thereafter (Table2). Prevalence at
12 months’ follow-up was 12%. This decrease was statis-
tically significant (p < 0.01). No difference was found
between groups1 and 2. Conglutinin immune com-
plexes were present in 12 of the 41 diabetic patients at
diagnosis (29%), prevalence varying during follow-up
from a minimum of 26% to a maximum of 38% (NS).
Although at 12months the prevalence was 40% in
group 1 and 20% in group 2, the differences between the
two groups were not significant.

Islet cell antibodies and Clg immune complexes
showed similar decreases in frequency from diagnosis
to 12 months in all patients together and in the two
groups examined separately. C1q immune compiexes
were detected in 58% of the 19 islet-cell-antibody-posi-
tive subjects at diagnosis. The agreement between the
two tests (both positive and negative) was significant
(1 month p < 0.05, 6 months p < 0.001, 12 months p <
0.001).

Islet cell antibodies and conglutinin immune com-
plexes showed different profiles during follow-up
(Fig.1). Analysis of the relationship between these two
immunological factors demonstrated a difference in
prevalence at diagnosis (46% versus 29%), and only four
out of the 19islet-cell-antibody-positive subjects also
showed conglutinin immune complexes. No significant
agreement was found between the two tests.

No significant correlation was found between Clq
immune complexes and anti-insulin antibodies, either
in the 41 diabetic patients or in groups 1 and 2 consid-
ered separately. The presence of conglutinin immune
complexes, on the other hand, showed a tendency to
parallel the increase in anti-insulin antibody levels in
the 41 diabetic patients (p < 0.001). This trend was still
present when the two groups were examined separately
(p < 0.001). However, whereas in group 1 maximum
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prevalence of conglutinin immune complexes (85%)
was reached when anti-insulin antibody levels were
above 2mU/ml (p < 0.002), the maximum (75%) in
group2 was reached at lower anti-insulin antibody
levels (0.5-2mU/ml) (p < 0.002).

Discussion

These results demonstrate a correlation between Clq
immune complexes and islet cell antibodies, and be-
tween conglutinin immune complexes and anti-insulin
antibodies, whereas no correlation was found between
C1q immune complexes and anti-insulin antibodies or
between conglutinin immune complexes and islet cell
antibodies. Furthermore, C1q and conglutinin probably
detect different populations of immune complexes.

It is possible that islet cell antibodies and C1q im-
mune complexes are present at the time of diagnosis in-
dependently of each other and are different expressions
of the immune response to the same aetiological agent;
on the other hand, the correlation between C1g immune
complexes and islet cell antibodies observed in the pres-
ent study suggests that the islet cell antibodies might cir-
culate in the form of soluble complexes bound to anti-
gens of islet origin. In this case immune complexes de-
tected by Clq assay at diagnosis may be a reflection of
such a phenomenon.

Of interest in the present study is the relationship
observed between conglutinin-immune complexes and
insulin binding capacity. We have demonstrated previ-
ously a relationship between this type of immune com-
plex and insulin treatment [17]: these complexes were
significantly more frequent in patients treated with in-
sulin than in others [21]. The present data, showing the
existence of a significant trend in the prevalence of cir-
culating conglutinin-immune complexes with increas-
ing levels of insulin binding capacity, appear to suggest
that the conglutinin method detects insulin-anti-insulin
complexes present in diabetic patients following treat-
ment. On the other hand, assay of immune complexes
using conglutinin could be affected by the anti-insulin
antibodies and by the aggregates of these antibodies.

It is more difficult to offer an explanation for the ob-
servation that the relationship between conglutinin-im-
mune complexes and the levels of insulin binding ca-
pacity in patients treated with conventional insulins
(group 1) differs from that in patients treated with mo-
nocomponent insulins (group 2). It would, in fact, ap-
pear that while the former tend to produce immune
complexes at high levels of insulin binding capacity, the
latter form these complexes at low or medium levels of
insulin binding capacity.

This finding may be due to the difference in
immunogenicity of the two types of insulin. Even
though because of their purity, monocomponent insu-
lins produce low overall levels of insulin-binding capac-
ity, the antibodies induced have a relatively high affinity
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for insulin. In contrast, conventional insulins, which
contain extractive polypeptides with a greater molecu-
lar weight and immunogenic capacity than pure insulin,
tend to produce larger families of antibodies only some
of which display marked affinity for insulin, even
though all may be detectable as insulin binding capacity
by Christiansen’s method [4, 8].

It is thus possible that for the same insulin-binding
capacity level, patients treated with monocomponent
insulin produce a larger quantity of specific complexes
than those using conventional insulins.

In conclusion, the present findings confirm the pres-
ence of circulating immune complexes in patients with
Type 1 diabetes mellitus, some of which may be relat-
ed to factors present at diagnosis, others to anti-insulin
antibodies.

On the other hand conglutinin-immune complexes
might provide a useful method with which to follow the
pathological events associated with circulating anti-in-
sulin antibodies.
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