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Abstract
ype-1-diabetes (T1D) is known to be caused by progressive destruction of

pancreatic B-cells, genetic factors are believed to play a major role in the disease
development, however, environmental factors are also implicated in the
pathogenesis, viruses are one of these factors, as well as triggering beta-cells
specific autoimmunity, viruses may cause diabetes by directly infecting and
destroying beta-cells, 14 different viruses have been reported to be associated
with the development of T1D. In this work, the relationship between (T1D) and
seropositivity to three viruses (CMV, EBV and HCV) have been studied, the sera
of 54 T1D patients and controls under the age of 30 from both sexes have been
investigate for the presence of IgG antibodies against CMV, EBV and total anti-
HCV antibodies (Abs). Results revealed that 94.4% of the T1D patients were
infected with CMV, 61.1% were infected with EBV and 35.1% were infected
with HCV. While among the control group it was found that 77% were infected
with CMV comparing to 92.5% and 3.7% were infected with EBV and HCV,
respectively. Out of the 54 diabetics 8 (14.8%) found to be infected with the three
viruses while none of the controls found to have such seropositivity. From those
results it may be concluded that neither the CMV nor the EBV has a relation
with T1D while the infection with HCV may be contributed to T1D since there is
a significant difference (p<0.001) between the number of T1D patients and
number of controls who have anti-HCV Abs.

المستخلص
من تلف خلایا بیتا الموجوده في البنكریاس و یعتقد ان لكل من العوامل –النوع الاول - لسكري ینتج مرض ا

الوراثیھ والظروف البیئیھ ومنھا الاصابات الفیروسیھ دور مھم وذلك اما عن طریق احداث مناعھ ذاتیھ ضد 
البحث المقدم ھنا تم دراسة العلاقھ بین مرض في.خلایا بیتا او عن طریق تحطیم خلایا بیتا بشكل مباشر

تم فحص حیث)(CMV,EBV,HCVو الایجابیھ المصلیھ لثلاث فیروسات ھي- النوع الاول-السكري
سنھ  ومن كلا الجنسین للاجسام 30ـاعمارھم لا تتجاوز ال-النوع الاول-مریض بالسكري54ـالمصل ل

والاجسام المضاده لفیروس التھاب الكبد الفیروسي نوعCMV،EBVلكل من فیروسي IgGالمضاده نوع
C(HCV) وقد تم مقارنة النتائج من حیث العدد (عدد الاصابات) مع مجموعة سیطره من نفس الفئھ

CMVـ% مصابین بال94,4اوضحت النتائج ان من ضمن مرضى السكري .العمریھ ومن كلا الجنسین ایضا
% 77مقارنة مع مجموعة السیطره حیث ان HCVـ% مصابین بالEBV ،35,1ـمصابین بال،61,1%

% من بین المجموع 14,8وHCVـ% مصابین بالEBV ،3,7ـ% مصابین بالCMV،92,5ـمصابین بال
الكلي لمرضى السكري حاملین للفیروسات الثلاثھ مقارنة بمجموعة السیطره حیث لاتوجد مثل ھذه الاصابات

دور یذكر في EBVـو الCMVـى ھذه النتائج من الممكن ان نستنتج ان لیس لفیروسي الاعتمادا عل.نھائیا
P)بینما تم تحدید فرق معنوي -النوع الاول-مرض السكرى < بین عدد مرضى السكري وعدد (0.001
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مما یدل على ان الاصابھ HCVـالاشخاص من مجموعة السیطره الحاملین للاجسام المضاده لفیرروس ال
.النوع الاول- لھا دور محتمل في مرض السكريHCVـفیروسیھ  بفیروس الال

Introduction
Type-1-diabetes (T1D) also known as insulin-dependent diabetes mellitus (IDDM) or
juvenile onset diabetes results from the progressive destruction of pancreatic beta
cells resulting in insulin deficiency [1, 2]. Genetic factors are thought to be a major
component for the development of T1D [3], however studies on the risk of developing
T1D using identical twins have shown that the concordance rate for the disease
approaches only 40% [4], suggesting that the environmental factors including climate,
exposure to pathogens, particularly viruses [5] and beta cells toxins may be involved
in the initiation and/or progression of beta cells destruction leading to T1D [6].
The earliest observations for the suggestion of virus contribution to T1D is that the
onset of T1D sometimes follow acute infections and occurs with greater frequencies
at certain times of the year which often indicate a viral cause, recent studies showed
the presence of virus-specific IgM antibodies in recent- onset T1D patients. The most
convincing evidence comes from studies in which viruses isolated from the pancreas
of patients who died from acute T1D [7].
Till now over a half dozen of human viruses have been reported to be associated with
human T1D, these include enteroviruses (Coxsackie B virus), Rubella virus, Mumps
virus, CMV, EBV, VZV, Retro virus, Rota virus and HIV, several researchers
reported that veterans in care with HIV are at higher risk of DM than the United state
population in general [8,9,10].
The implication of CMV in T1D was achieved through a number of clinical studies; a
case report described a child with congenital CMV infection, and a woman with CMV
infection who both developed T1D then after developed extensive pancreatitis [7].
It is possible that molecular mimicry may be involved in some cases of CMV –
induced diabetes, in this situation immune response against similar epitopes shared by
antigenic determinants of CMV and islet-cell specific proteins may lead to islet–cell
specific autoimmunity. Evidence for this is the finding that human CMV can induce
an islet-cell antibody that reacts with a 38 kD autoantigen expressed in human
pancreatic islet [11].
EBV had also been reported as a causative agent of autoimmune diseases [12]. There
is some evidence that EBV may be potentially capable of triggering autoimmune T1D
by molecular mimicry, an (11) aminoacid sequence of the EBV protein, BOLF1, was
found to be homologous to residues in the Asp-57region of the HLA-DQw8 beta
chain peptide [13].
Hepatitis-C particularly genotype 2a clearly predisposes to DM [14], Preliminary
studies suggest that hepatitis-C virus infection may be a risk factor for the
development of DM, that diabetes was observed in 21% of HCV –infected patients
compared with 12% of HBV –infected subjects, in diabetes cohort 4.2% of patients
were found to be infected with HCV compared to 1.6% of control group [15].
The major mechanisms appear to be strongly predictive of diabetes are the insulin
resistance related to fibrosis and family history of diabetes (inheritance) [16].
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In addition, demonstration of the specific endocrine abnormalities associated with
HCV infection and improvement in glucose tolerance during antiviral therapy would
strengthen the association of HCV infection and diabetes [15].
Materials and methods
This study comprised 54 sample taken from patients previously diagnosed as Insulin
Dependent Diabetes Mellitus (IDDM) patients whom their age is less than 30 years
old, from both sexes with male: female (M: F) ratio 28-26, the second group is the
control group which consist of 27 blood samples taken from healthy volunteers of the
same age group and with 17-10 (M: F) ratio.
Blood samples were collected in anticoagulant –free tubes, centrifuged at 3000rpm/15
min, each sample was liquated in several eppendorf tubes  and stored at-20 C˚( to
avoid multiple freezing/ thawing process).
Enzyme–linked immunosorbent assay (ELISA), with chromogenic substrate, was
used to detect the presence of anti-CMV-IgG antibodies (bioactive diagnostic,
Hamburg, Germany), anti-EBV-IgG antibodies (human gesellschaft fϋrbiochemica
diagnostic mbh, Wiesbaden, Germany) and total anti-HCV-Abs antibodies (DRG
diagnostic, Germany) Using ELISA system (ASYS company, Austria /2007).
Statistical analysis
Data was statistically analyzed using chi-square test and ANOVA test using SPSS

program, version 11.5.
Results
Results revealed that 8 out of the 54 (14.8%) diabetics were infected with the three
viruses, five of them were males whom their age ranging between (14-20) year old,
and 3  females between (6-19) years old, while none of the controls (0%) carrying the
three viruses simultaneously.
It was found also that 94.4% of T1D patients and 77% of the control group were
infected with CMV. Moreover, 61.1% of T1D patients were found to be infected with
EBV comparing to 92.5% among controls, referring to the absence of any significant
difference (P>0.05) between patients and controls for both of CMV and EBV. On the
other hand, 35.1% of diabetics were found to be infected with HCV comparing to
only 3.7% among the control group, indicating a highly significant difference
(P˂ 0.001), Figure(1).

Fig (1):  comparison in the percentage of viral infections between
DM patients and healthy controls
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By using the ANOVA (analysis of variants) - F test, SPSS program version 11.5 to
identify the significant difference of the variable means among the three groups, it
was found that there is a significant difference between the mean values of IgG titer
of the three viruses (CMV, EBV and total anti- HCV antibodies) comparing to their
control groups (P= 0.009, 0.001 and 0.048), respectively.
Discussion
Results of ANOVA test showed the presence of considerable differences between the

mean values of IgG titer of diabetics and healthy controls, pointing to the possible
role of viral infection (in general) in diabetes mellitus.
As it was expected that the use of ELISA test to study the role of CMV and EBV in
the diagnosis of TID serologically with no or a little benefit since a wide variety of
diseases are associated with infection by CMV & EBV. Moreover, the infection with
CMV and EBV in both healthy and DM patients in Iraqi population was found to be
very high, that resulted in the absence of significant differences between those two
groups, more studies on such viruses and other members of herpes family are
recommended.
Primary infection and reactivated disease by a given virus may involve different cell
types and present different clinical pictures. It may conclude that another method
could be used for studying the role of these two viruses in TID such as the PCR for
the detection of the viruses in pancreatic cells or the use of histopathology test.  The
data reported in this study regarding HCV antibodies showed the possible role of this
virus in appearance and/or progression of T1D and it’s possible that HCV infection
may serve as an additional risk factor for the development of diabetes, the association
between HCV infection and diabetes was conducted depending on the fact that
diabetics have an increased frequency of HCV infection.
An association has been established between DM and HCV infection; however, it
remains to be determined whether HCV infection leads to diabetes or vice versa.
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