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SUMMARY

Forty-six children with type 1 diabetes mellitus (mean age
13.1943.5 years) and 10 healthy age- and sex-matched
volunteers (13.614.2 years) were included in the study to
compare serum levels of interleukin (I1)-18 and 11.-12. I1.-18
and IL-12 in serum were measured using an enxyme-linked
immunosorbent assay (ELISA). Diabetic subjects were divided
into two groups according to the presence (group 1) or absence
(group 2) of vascular complications. Significant differences were
observed in serum levels of 1L-18 and 11.-12 between diabetic
patients and control subjects (I1.-18: 705.6+515.3 pg/ml. vs.
1281807 pg/ml; p=0.0009; and 11.-12: 245.6*100
pglml. vs. 58.5%17.3 pglml; p=0.0001). Group 1 showed a
non-significantly higher level of 11.-12 than group 2 (p=20.078).
There was no significant difference in serum I1.-18 between
group 1 and group 2 (p=0.28). In patients with vascular
complications, there was a correlation between serum I1.-12 and
age (r=0.48; p=0.046). In conclusion, elevared levels of I1L.-18
and I1L-12 suggest that both interleukins may have some
etiopathogenic role in diabetes mellitus in children.
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INTRODUCTION

Type 1 (insulin dependent) diabetes mellitus
(T1DM) is an autoimmune disease with both genetic
and environmental components. Interleukin-12 p40
production influences T cell response, and may
therefore be important in T1DM pathogenesis (1).
Interleukin-12 (IL-12) drives the differentiation of T
lymphocytes towards the Th1 subset, characterized by
production of cytokines leading to cell mediated
immunity (2-4).

In addition, IL.-12 is important in immune response
to infections; however, it has been shown that in the
absence of infection, I1.-12 induced autoreactive T cell
responses might predispose to self-destructive
immunity (5,6). [L-12 is a disulfide linked heterodimer
composed of a heavy chain of 40 kDa (p40) and a light
chain of 35 kDa (p35). The two subunits of I11.-12 are
in contrast to most cytokines, which possess only one
polypeptide chain. Many cell types express the p35
chain, while the p40 subunit is expressed mainly by
activated macrophages and B cells (7). The
heterodimers, p70 or p75, are biologically active parts
of IL-12 (8).

IL-18, also known as interferon-gamma (IFN-y)
inducing factor, is a cytokine produced by antigen
presenting cells. I1.-18 exerts several effects on Thl
cells. IL.-18 stimulates Th1 cell proliferation, and also
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works in combination with IL.-12 to induce the
production of IFN-y, GM-CSE and IL.-2 by Thl-type
cells.

Macrophages and 'T' lymphocytes are the first cells to
appear in pancreatic islets in the development of
autoimmune diabetes. It has been suggested that
cytokines released by monocytes/macrophages,
including IL-1beta, I1.-12 and tumor necrosis factor-
alpha (TNF-a) could have an initial role in islet B-cell
damage. The aim of the present study was to estimate
the levels of 11.-12 and 1L.-18 in 46 diabetic children

and 10 healthy controls.

MATERIALS AND METHODS
Subjects

The baseline study population consisted of 46
patients (21 boys and 25 girls) with type 1 diabetes
mellitus (mean age 13.19+3.5 years) diagnosed
according to the World Health Organization definition,
and a control group of 10 age- and sex-matched healthy
children (13.6£4.2) with no family history of diabetes.
Diabetic children were residing in the vicinity of the
Pleven University Hospital and were treated with a
standard dose of human insulin obtained from Novo
Nordisk Industry, Copenhagen, Denmark.

The mean duration of diabetes was 5.9%3.9 years. All
patients were taking 2 to 4 subcutaneous insulin doses
per day. Diabetics were divided into two groups
according to the presence (group 1) or absence (group
2) of vascular complications.

Ethical approval was obtained from the local research
ethics committee and parents of all subjects gave an
informed written consent prior to the study.

Procedure

The enzyme-linked immunosorbent assay (ELISA)
for I1.-12 was performed according to the protocol
developed by BioSource, Europe S.A. (BioSource IL-
12+p40 EASIA kit) and for IL-18 by BioSource,
Europe S.A (BioSource human interleukin-18 ELISA
kit).

Statistics

All values were expressed as mean + SD. Statistical
analyses were done using the Excel and Statgraphics
Plus for Windows softwares. Student’s t-test and
ANOVA were used to assess differences between study
groups. Correlation analysis was also performed. The
level of significance was set at p<0.05.

RESULTS

Diabetic patients were divided into two groups:
group 1 (n=17) and group 2 (n=29). Clinical data of
the patients are presented in Table 1. The cutoff point
for positivity was set at mean+2 SD (i.e. 2 SD above
the mean in healthy subjects in each age group).

Table 1. Clinical characteristics of diabetic patients
with or without vascular complications

Clinical data Group 1 Group 2 p
Age (yrs) 12.8+3.8 13.7x2.9 0.373
Duration (yrs) 5.3+3.9 4.7+3.9 0.601
Dose (U/kg/24 h) 0.985+0.295 1.00£0.24 0.813
Mean glycated 10.7122.93 9.17+1.37 0.043
hemoglobin (%)

Total cholesterol 4.43+1.14 498176 0.199
(mmol/L)

High-density

lipoprotein 1.563+0.58 1.48+0.36 0.732
(mmol/L)

Triglycerides 1.25+0.91 1.66£1.63 0275
(mmol/L)

Microalbuminuria 35.03t54.22  15.05+6.27 0.128

(ng/min)
Systolic blood

110.17£13.77
pressure (mm Hg )

112.77+9.58 0.488

Diastolic blood

73.75+8.9 73+7.09 0.783
pressure (mm Hg)
IL12pg (pg/mL) 266.4+112.1 213.2+x68.5 0.078
IL18pg (pg/mL ) 772.8+463.1 604.8+584.3 0.289

Group 1, patients with vascular complications (n=17); group 2, patients
without vascular complications (n=29)

Diabetics showed a statistically significantly higher
level of IL.-12 than controls (245.6=100 pg/mL ovs.
58.5%+17.3 pg/mL; p=0.0001). Group 1 showed a non-
significantly higher level of IL-12 than group 2
(p=0.078)

"The results obtained by ELISA for IL.-18 were similar
to those on IL-12. Diabetics had a significantly higher
level than controls (705.6+515.3 pg/mL wos.
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128.1+80.7 pg/mL; p=0.0009). There were no
significant differences between group 1 and group 2
(p=0.28).

In patients without vascular complications the level
of IL.-12 correlated with age (r=0.48; p=0.046).

There was no correlation between the study
interleukins and other parameters.

DISCUSSION

The precise mechanisms by which 1L.-12 and IL.-18
could induce pathological damage in diabetics have not
been completely clarified. We tried to obtain sufficient
evidence to prove the association between the
existence of these cytokines in diabetic patients and
the disease. The significance of IL.-12 in human
autoimmunity is not clear, and serum levels of I1.-12 in
diabetes mellitus have not been well established.
Elevated levels of this cytokine have been observed in
most autoimmune diseases (9,10). The development
of type 1 diabetes in animal models is T cell
dependent. Islet inflammation begins as peripheral
benign Th2 type insulitis and progresses to destructive
Th1 type insulitis, which is driven by the innate
immune system vz secretion of 11.-12 and 11.-18 (10).
We found higher cytokine levels of 11.-12 and I1.-18 in
the patients as compared with the control group.
Mojtahedi e /. (11) found an association between
single-nucleotide polymorphisms in the promoter
region of I1.-18 gene and type 1 diabetes. Their results
have shown that polymorphisms of IL.-18 promoter
confer susceptibility to type 1 diabetes with the onset
at an older age. In our study we found a correlation
between age and IL-12. IL-18 works in combination
with IL.-12 to induce production of cytokine by Th1-
type cells, but no correlation was found with age.
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In the present study, we confirmed the elevation of
IL-12 and IL-18 in type 1 diabetes. Future
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in the etiopathogenesis of Thl dependent diseases
such as diabetes.
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