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Abstract

We studied the pathways of complement activation associated with the islet cell surface an-
tibody (ICSA) obtained from sera of 7 patients (age less than 15 years) with insulin dependent
diabetes mellitus (IDDM). The target cells were S1CR labelled rat islet cells and the complement
source was human AB serum. Complement-dependent antibody mediated cytotoxicity (CAMC
activity) was obtained using the percentage of cytotoxicity. CAMC activity of untreated sera was
significantly inhibited by treating with EGTA or EDTA (p less than 0.001). The CAMC activity of
EDTA-treated sera was significantly lower than that of EGTA-treated sera (p less than 0.001). In
the inactivated human AB serum, it was lower than that of EGTA-treated sera (p less than 0.05),
but not different from that of EDTA-treated sera. These results show that the complement activa-
tion associated with ICSA in patients occurred not only via the classical pathway but also via the
alternative pathway.
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Soji Okada*, Ken Ichiki, Kimiaki Sato, So Tanokuchi, Keita Ishii, Hiroshi Hamada and
Zensuke Ota
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We studied the pathways of complement activation associated with the islet cell
surface antibody (ICSA) obtained from sera of 7 patients (age < 15 years) with insulin
dependent diabetes mellitus (IDDM). The target cells were 5'CR labelled rat islet cells
and the complement source was human AB serum. Complement-dependent antibody
mediated cytotoxicity (CAMC activity) was obtained using the percentage of cytotox-
icity. CAMC activity of untreated sera was significantly inhibited by treating with
EGTA or EDTA (p<0.001). The CAMC activity of EDTA-treated sera was
significantly lower than that of EGTA-treated sera (p <0.001). In the inactivated
human AB serum, it was lower than that of EGTA-treated sera (p < 0.05), but not
different from that of EDTA-treated sera. These results show that the complement
activation associated with ICSA in patients occurred not only via the classical pathway
but also via the alternative pathway.

Key words : complement activation, islet surface antibody, insulin-dependent diabetes mellitus,
complement-dependent antibody mediated cytotoxicity, classical pathway, alterna-
tive pathway

There has been indirect evidence of comple- lected from the peripheral vein. Four of the patients were
ment activation in IDDM (1). In our previous female and 3 were male. All of them were below 15 years

report, we showed the evidence of comlement ©f age (mean age, 10+ 2.2). Sera cotaining ICSA were
activation associated with an islet cell surface Separated from blood samples by centrifugation. It was

antibody derived from child patients with IDDM then stored at —20°C. All sera were assayed within 2

. . months of collection and were heat activated at 56°C for
(2). In this report, we have clarified the pathways 30min prior to assay.

of the complement activation in vitro. ICSA assay. ICSA was assayed by indirect
immunofluorescence using rat pancreatic islet cells
according to the method of Lernmark (3). CAMC assay
and in vitro rat pancreatic islet cell culture were done
according to our previous method (2).

The fasting blood samples of 7 patients were col- meaft;tgt];al (ElAmli/l[yéwz;ctiéily rvizl;]ttseszz(}oixstzsissfiiaﬂa;

significant differences using Student’s paired #-test.

Materials and Methods
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Results

ICSA was positive in all the 7 subjects.
CAMC activity of untreated sera (19.0 + 4.0 %,
n=7), was mhibited by treating with EGTA
(71+49%) and with EDTA (25+09%),
respectively (p < 0.001). The CAMC activity of
EDTA-treated sera was significantly lower than
that of EGTA-treated sera (n=17, p< 0.05)
(Table 1). CAMC activity in the untreated sera
of inactivated human AB type (2.9 = 0.6 %) was
lower than that of those treated with EGTA
(7.1249%) (p<0.05), but not different from
that of those treated with EDTA (251+09 %)
(Table 1).

Table 1 Comparison of complement-dependent antibody
mediated cytotoxicity (CAMC) activity between treated and
untreated sera

Sera CAMC activity (%)  Comparison {vs)
Untreated sera (U) 19.0 = 40 G**
Treated sera with EGTA (G) 711 49 8*"

*
Treated sera with EDTA (D) 25+ 09 g*

.
Untreated sera of inactivated 29+t 06 g‘
human AB type (UI) D s
* p<0.05 * % p <0001 ns, not significant
Discussion

Indirect evidence is present for complement
activation in IDDM (1). In our previous report,
we showed the evidence of complement activation
in IDDM (2). In the present paper, we have tried
to clarify the pathway of the complement activa-
tion by immune complex in association with
ICSA derived from patients with IDDM in vitro.
The fact that CAMC activity in untreated sera
was significantly inhibited by treating with EGTA
implies that the complement activation occurs via
classical pathway. Because, the complement
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activation via classical pathway is completely
inhibted by EGTA, but not the alternative path-
way. In addition, CAMC activity in EDTA-
treated sera was significantly lower than that of
EGTA-treated sera, but not differnt from that of
untreated sera of inactivated human AB serum.
Because the complement activation via both
classical and alternative pathways completely
inhibited by EDTA, and the sera of inactivated
human AB type did not activate any of the
complement pathways. This inhibition by EDTA
implies that the complements are also activated
via alternative pathway. In this study, however, it
was not determined whether the classical or
alternative pathway predominantly contribute to
the complement activation.

From these results, it can be suggented that
the complement activation in IDDM occurs via
two pathways and that complement activation by
immune complex associated with ICSA occurs
not only via calssical pathway but also via alterna-
tive pathway.
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