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The status of serum y-interferonand antiviral
antibodies in patients with type I and type 2
diabetes: A comparative study
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INTRODUCTION

Viral infections such as mumps, rubella, enteroviruses,
cytomegalovirus, rotavirus, and parvovirus have all
been associated with human type-1 diabetes (T1D).l*?l
An association between diabetes and virus infection was
first made in 1864 in a patient who developed the disease
following mumps infection. It is now known that the
ssRNA enveloped mumps virus is capable of infecting
islet and pancreatic cells in vitro and in vivo, respectively,
and mediating direct beta cell cytolysis.®!Similarly,
rubella virus was first associated with human T1D in
1969. Additionally, cytomegalovirus (CMV) infection was
linked to the development of T1D in 1979.

The mechanisms by which viruses implicated in
pathogenesis of T1D include: first, direct infection of beta
cells which resulted in beta cell lysis and release of self-
antigens which are picked up by antigen presenting cells
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(APCs) that in turn activate self-reactive lymphocytes that
mediate beta cell destruction, leading to the expression of
hyperglycemia.l'¥! Second, viral infection of APCs may
cause an increased expression of cytokines that activate
self reactive lymphocytes, or directly mediate beta cell
cytolysis.”! Third, viral antigens with homology to self-
epitopes cross react, leading to the activation of self-
reactive lymphocytes that mediate beta cell destruction
i.e.‘molecular mimicry’.""! Finally, in experimental animal
models, viral infections may cause a transient lymphopenia
that disturbs the equilibrium between selfreactive
lymphocytes and regulatory T lymphocytes, tipping the
immune balance toward an autoimmune environment.”
There are increasing reports of association between
hepatitis C and type-2 diabetes (T2D),*" but there is no
evidence of association between rubella, cytomegalovirus
or coxsacki B viral infection and T2D. This study is aimed
to compare the sero-positive T2D and T1D patients toward
rubella virus, cytomegalovirus and coxsackievirus in
respect to the glycemic control and g-interferon in a small
sample of patients lived in the Kurdistan, north of Iraq.

MATERIALS AND METHODS

This cross-sectional study was conducted in Martyr
Layla Qasm center for diabetes mellitus in Erbil, Iraq
during the period of 1** of August 2008 to 30 December
2009.
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The study was approved by the local scientific committee
of college of Pharmacy, Hawler Medical University. A
consent form was obtained from each participant prior to
the study. A total number of 160 (70 male and 90 female)
T1D and 75 T2D (25 male and 50 female) patients allocated
randomly (using randomized tables) from patients attended
the diabetic center over the period of sixteen months were
enrolled in the study. Fasting venous blood samples were
obtained from participants and the sera were separated
for determination of glucose, glycosylated hemoglobin
(HbA, %). ELISA-based determination of serum IgG
antibody (L.U./mL) against rubella virus, cytomegalovirus
coxsacki virus were used. The concentration of antibodies
at the cut-off absorbance were: 15 L.U./mL (absorbance 2 at
A 450nm), 1.2 .U./mL (absorbance 1.2 at A 450nm) and 100
L.U./mL (absorbance 1.5 at A 405nm) against rubella virus,
cytomegalovirus and coxsacki virus respectively. The serum
antibody concentration was calculated according to the
following equation.!:

Absorbance of the

patient sample

Serum antibody (I.U./mL) = x concentration of cut-off

Absorbance of the
cut-off

Also the serum immunoglobulin M (mg/dl) is determined
by ELISA.

Interferone-y was determined in serum using enzyme linked
immunosorbent assay (ELISA) technique. In brief, serum
samples were added into the wells, incubated with shaking
at37°C for 2 h, then washed and biotinylated antibody and
streptavidin-HRP conjugate were added in consequence.
After 30 min incubation, the wells were washed and the
substrate was added, incubated with shaking at room
temperature for 20 min followed by adding stopping
solution and then the absorbance was read at wavelength
450 nm.

Statistical analysis

The results are expressed as number, percent and mean +
SD. The data had normal distribution and were analyzed
using two tailed unpaired Student’s “t” test, and 95%
confidence intervals (95% C.L) test taking P< 0.05 as the
lowest limit of significance.

RESULTS

Table 1 shows that the age of T1D patients presented
with antibody against coxsackievirus is significantly less
than corresponding age of T1D patients with negative
anti-coxsackie virus antibody. Such observation is not
detected in patients with T2D who had anticoxackie virus
antibody [Table 2]. Type -1 diabetic patients with positive
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anti-coxsakievirus antibody presented with significant short
duration of illness (4.822 + 2.442 years, P<0.01) while those
with anti-rubella or anti cytomegalovirus antibody did not
show significant difference from corresponding patients
without positive antibody [Table 1]. Such observation again
not demonstrated in patients type-2 diabetes [Table 2].
Although the fasting serum glucose of T1D patients
was higher than corresponding T2D which amounted
approximately 1.5 fold but the difference in fasting serum
glucose in each type of diabetes did not show significant
differences regarding the presence of antibody against any
studied virus [Tables 1 and 2]. The HbA, % as indicator of
glycemic control was significantly higher (which indicated
poor glycemic control) in T1D patients with positive
antibody against coxsackie virus (9.895 + 1.272%) [Table 1].
In T2D patients with positive anti-coxsackie virus antibody,
the HbAlc % is non significantly lower than corresponding
patients without antibody [Table 2]. The serum level of
interferon-g shows variations in both T1D and T2D patients
which reflected in non significant differences [Tables 1
and 2]. Further statistical analysis using 95% C.I. revealed
that all T1D patients who have positive antibody against
virus, having either significant low or high antibody level
[Table 1]. More than 70% of T1D patients with positive anti-
coxsackie or anti-cytomegalovirus antibody have significant
low serum interferon-y[Table 1]. Table 2 shows that T2D
patients with positive anti-viral antibody required less
doses of insulin compared with those with negative anti-
viral antibody. There are no significant differences between
serum level of IgM between patients with T1D and T2D
(181.1 £ 58.8 vs 183.8 + 54.1 mg/dl respectively) and these
values are less than reference value of healthy subjects in
the laboratory (219 + 44 mg/dl).

DISCUSSION

The results reported here show that certain Coxsackievirus
is one of the many factors that involved in the glycemic
control and in the immune response (presented with
serum interferon-y in T1D and not in T2D). It is well known
that T1D occurs in patients with congenital rubella.'!
However, most of these patients have the HLA and immune
markers characteristic of type 1 diabetes. In addition,
Coxsackievirus B, cytomegalovirus, adenovirus, and
mumps have been implicated in inducing certain cases of
the disease. It is generally believed that the environmental
agents trigger disease development in genetically susceptible
individuals. "' In this study, the viruses, though they may
not have been directly shown to be implicated in inducing
T1D have been probably linked to an alteration in the glycemic
control as evidenced by the short duration of illness and high
percent of HbA, _(%). This observation is not found in T2D
and this supports the previous suggestion that viruses may
trigger the disease in susceptible individuals. The significant
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Table 1: Characteristics of type-1 diabetes (T1D) patients

Negative Anti- rubella Anti —cytomegalovirus Anti-coxsackievirus Multiple
antiviral virus antibody antibody antibody antiviral
antibody antibodies
No. 57 31 24 47 1
Age 244 +93 22.42 + 7.261 24.96 + 8.715 18.09 + 9.77 (P< 0.001) 13
Gender: M/F 33/24 12/19 15/9 19/28 1/0
Duration (year) 6.473 + 3.202 6.225 + 2.362 6.958 + 2.789 4.822 + 2.442 (P<0.01) 4
Blood glucose (mg/dl) 331.3 £79.8 308.23 + 68.73 315 + 55.36 369.6 + 79.62 450
HbA, (%) 9.178 + 1.119 9.480 + 1.271 9.4 +0.923 9.895 + 1.272 (P<0.01) 9.5
Interferon-y (pg/ml) 7.716 + 1.663 16.370 + 2.855 7.75 + 3.04 8.051 £ 1.95 1.5
(18 high) (6 high) (13 high) (P<0.05)
955C-1- 4.457-10.975 (13 low) (18 low) (34 low)
(P<0.05) (P<0.05) (P<0.05)
P<0.05*Compared with negative anti-viral antibody, the results are presented as mean + SD or mean + SE where appropriate
Table 2: Characteristics of type-2 diabetes (T2D) patients
Negative antiviral Anti- rubella virus Anti — Anti-coxsackievirus Multiple
antibody antibody cytomegalovirus antibody antiviral
antibody antibodies
No. 24 16 26 4 5
Age 415 + 4.42 40.93 * 3.60 40.58 * 4.86 42.5 + 2.06 39.2 + 3.033
Gender: M/F 15/9 0/16 7/19 3/1 0/5
Duration (year) 8.04 +0.99 8.06 + 1.388 8.423 + 1.677 8.0 + 1.87 8.6 + 1.516
Blood glucose (mg/dl) 214.04 + 29.48 200.75 + 14.53 214.53 + 27.86 205.75 + 19.74 217.8 + 29.54
HbA (%) 8.625 + 0.805 8.468 + 0.590 8.83 £ 0.735 8.375 £ 0.718 8.58 £ 0.571
Interferon-y 6.141 + 2.352 8.4 + 6.745 1.969 + 0.212 5.025 * 2.53 15.357 + 10.191
1.531-10.751 (5 high) (0 high) (1 high) (3 high)
95% C.1. (9 low) (1 low) (2 low) (2 low)
(P<0.05) (P<0.05) (P<0.05) (P<0.05)
No. (%) required insulin 11/24 6/16 8/26 2/5 1/5
(45.8%) (37.5%) (30.8%) (40%) (20%)

P< 0.05*Compared with negative anti-viral antibody, the results are presented as mean + SD or mean + SE where appropriate

short duration of illness in T1D is in agreement with the
Horwitz et al. study who reported experimentally that a
Coxsackievirus B4 infection accelerates diabetes development
in transgenic mice.'” Recently, it has been observed that
interferon-y production is critical for the mechanism by which
a coxasackivirus B4 infection accelerates the progression
to overt diabetes in transgenic mice and this explain the
significant alteration in serum interferon-y of T1D patient. !
Further evidence about the interaction of interferon-g with
Coxasackievirus infection was reported by the one who
found that Coxsakievirus B infection triggers the production
of interferon-y."1 This study adds a further observation that
the changes in interferon-y are associated with significant
poor glycemic control. In T2D patients, only 4 cases out of
75 patients have positive anti-coxasackievirus antibody and
this factor among many factors explains the non significant
changes in duration of illness and glycemic control in T2D.
This study points out the role of Coxasackievirus in poor
glycemic control in T1D while its role in T2D is negligible.
In fact T2D patients with Coxasackievirus infection required
less recommended dose to control their glycemia than
corresponding patients without viral infection. One of the
limitations of the study is determination of the proinflamatory
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markers that indicate an association between viral infection
and diabetes. The other limitation of the study is related to
the many factors involved in using high doses of insulin in
patients with positive antiviral antibodies; therefore logestic
regression could be a useful model to avoid this problem, but
the sample size is small. It may be concluded that the clinical
profile of Coxsackievirus antibody associated type 1 diabetes
is an area where future research should be carried out, and
this may have implications for the better management of
these patients.
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