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Abstract
Type 2 diabetes mellitus which abbreviate as T2DM is a complex endocrine and metabolic disorder arising 
from genetic and environmental factors interaction which in turn induce various degrees of insulin functional 
alteration on peripheral tissues. Globally, T2DM has develop into a public health problem. Therefore, The 
study included (75) patients(37 female and 38 males) suffering from T2DM who visit al-kadhimiya teaching 
hospital with age range 20-80 years and (70) as healthy controls with age range 20-70 years. All studied 
groups were evaluated CMV IgG by ELISA,B. urea, S. Creatinine, cholesterol and triglyceride the results 
showed that B.urea, S.creatinine and serum cholesterol showed a non-significant differences between studied 
group, While there was significant differences in concentration of triglyceride between both studied group. 
The seropositivity of CMV IgG was 62(82.87%) in T2DM patients with significant differences in compare 
to control.
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Introduction
The term T2DM derives from lack of the body ability 

to effectively use of insulin (1). The risk factors for T2DM 
are genetic, obesity, family history for disease, sedentary 
lifestyle,ethnicity and other(2). On the other hand, 
Environmental influences may also contribute in T2DM 
development and progression(1,2). Moreover, T2DM 
consider as a low grade chronic inflammatory disorder 
with differences in function of immune cells(3–5). The 
duration of diabetes is one of the strongest determinants 
of complication risk so, there was a positive correlation 
between FBS and duration of diabetes(6,7). There is some 
proofs refer that chronic viral infections such as hepatitis 
B and HIV can increase susceptibility to chronic 
inflammation and immuno-metabolic responses and this 
result in T2DM development. The association between 
viral infection and diabetes may reflect an increased risk 
of pathogentic mechanism for some chronic viruses such 

as HBV and HIV, resulting in insulin resistance linked 
to chronic inflammation (8). Some research also indicates 
that T2DM patients are more susceptible to incidence of 
viral infection since diabetes affects healing. Moreover, 
hyperglycemia frequently impairs coagulation, 
fibrin action, body fat and endothelium function (9). 
Cytomegalovirus like EBV since both of them belong 
to Herpes family can trigger autoimmunity and chronic 
inflammation (10). The outstanding feature of latency for 
CMV caused unusual expansion of the CMV-specific 
resting effector population of memoryCD8 + T cell 
and thus leads to developed chronic inflammation and 
disturbed the host immune mechanisms(11–13).

Materials and Method
Samples Investigated: A total sample of (145) 

Iraqi volunteers (75 T2DM patients: 38 males and 37 
females compared to 70 healthy control individuals: 35 
females and 35 males) were enrolled in a case-control 
investigation during the period from November 2019 to 
February 2020 after obtaining the approval of Ethical 
Committee at the University of Baghdad, College of 
Sciences, Biology Department and the Iraqi Ministry 
of Health. The written informed consent was possessed 
by all volunteers. The study was accomplished in 
accordance with the Ethics Code of the World Medical 
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Association (Declaration of Helsinki) (World Health 
Organization 2013).

Detection of CMV IgG Antibody by ELISA: 
The detection of CMV IgG class of Ab in serum of 
human is relied on the technique of ELISA according to 
manufacture company human Germany.

Statistical Analysis: The data of CMV IgG serum 
level, age, gender, blood urea, S.creatinine, cholesterol 
and s. TG was analyzed for linearity, homogeneity and 
normal distribution using IBM SPSS statistical package 
version 26.0 (IBM Corp. Released 2019). The mean, 
standard error and the probability were calculated to 
determine the statistically significant differences.

Results and Discussion
One hundred forty five volunteers were incorporated 

in this study included seventy five T2DM patients 
and seventy healthy individuals considered as control 
group. Diabetic patients group included 38 males and 
37 females’ patients who were already diagnosed by 
laboratory test (FBS). In contrast, control group included 
35 males and 35 females’ participant. The present results 
showed a non-significant difference between T2DM 
group age mean and controls (Table 1). Also, the current 
study included T2DM patients with age range 20 – 80 
years, the highest age group was at the 41 – 50 years age 
group (34.55%), followed by 51 – 60 years age group 
(29.1%). While the lowest age group was at 20 – 30 
years (3.6%).

Table 1: Demographic aspects data of T2DM patients and control groups

Demographic T2DM group (n= 75) Control group (n= 70) P-value

Age (Mean±SE Years) 52.30±1.60 48.88±0.64 0.08

Gender
Male 38 35 (50.0)

1.0
Female 37 35 (50.0)

These findings were in agreement with another 
previous study that reported that T2DM can be detected 
at all age groups, So T2DM, diagnosed previously in 
adults, now impacts children and teenagers (14,15). In 
contrast, some studies found an inverse relationship 
between age of onset of T2DM with complication risk 
and mortality(16,17).

The reasons for age participation in Diabetes have 
been reported in many studies as by Maedler et al. stated 
that aging of human pancreatic islets is correlated with 
decreased proliferation and increased susceptibility to 
hyperglycemia-induced apoptosis, this represent one 
explanation for age involvement in diabetes elicition(18). 
In respect to the gender the current study suggest that 
there is non-significant (P > 0.05) differences found 
between the two groups concerning samples distribution 
according the gender as shown in the table (1). The 
number and percentage of the female were 37, 49.1% in 
the patients compared with that in control 35, 50%; while 

of the male were 38,50.6% in the patients compared with 
that was in control 35, 50%. The result of this study that 
infer non-significant differences in gender distribution 
was in agreement with some studies in this domain 
that refer to” male and female have similar diabetes 
prevalence biologically”(19). One of explanation for 
this similarity in overall prevalence in both sex that in 
T2DM, the deficiency of insulin sensitivity and insulin 
secretion is significant and identical in both gender(20).

With respect for investigating kidney function in 
diabetic patients through determining of B. urea and 
S. creatinin shown in table (2) and according results of 
this present study there is a non-significant increase was 
found in levels of B.urea between two studied groups 
(T2 DM patients 32.10 ± 1.60control 28.52 ± 0.84). On 
the other hand, there is a significant differences in level 
of S. Creatinine between both groups (patients 0.85 ± 
0.04 and control 0.71 ± 0.02), although both groups 
within the normal range of creatinine.
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Table (2): Urea and Creatinine levels distribution among the studied groups

Reneal test T2DM group (n= 75) Control group (n= 70) P-value

B,urea 32.10 ± 1.60 28.52 ± 0.84 0.057

S,creatinin 0.85 ± 0.04 0.71 ± 0.02 0.008

The present study results which concern with the 
levels of urea was agreed and disagreed with some 
previous studies. Disagreed studies state that HbA1c and 
urea were elevated notably in T2DM patients compared 
to the control (21–23). Another study reported that there 
was a strong correlation between F.B.S, postprandial 
blood sugar level and HbA1c in diabetic patients and urea 
level(21). The covariance results of our study may be 
explained by Pathan et al finding who indicates that the 
period of initiation of T2DM and its severity is strongly 
associated with an imbalance in serum urea levels, but 
this state is not similar in case of serum creatinine(24).

With respect to serum creatinine although the 
control group had a higher values than patients but both 
group result might be with normal range (below 1.2 mg\
dl). A weaker correlation between hyperglycemia and 
serum creatinine levels was shown according to(22).

The results of our study that concern cholesterol 
and triglycerides as shown in the table (3) indicate a 
non-significant raise in cholesterol level between both 
studied groups (T2 DM patients 177.46 ± 7.57 and 
control 193.34 ± 2.80).

In contrast, the triglycerides level mean shows a 
high significant increase (p < 0.01) between two groups 
(T2DM patients 228.12 ± 20.77 and control 96.67 ± 
1.40).

The results of this current study was in agreement 
with other previous studies that revealed that diabetes 
was frequently associated with other numerous potential 
risk factors for cardiovascular problems, like high 
triglycerides(25,26).

Table (4): Cholesterol and Triglyceride levels distribution among the studied groups

Serum lipid T2DM group (n= 75) Control group (n= 70) P-value

Cholesterol 190.84 ± 7.20 193.34 ± 2.80 0.755

Triglyceride 238.62 ± 19.62 96.67 ± 1.40 4.72 x 10-10

In recent decades, the mean triglyceride was risen in 
line with the growing epidemic of diabetes mellitus and 
obesity, but the mean levels of cholesterol in America 
was reduced(27,28).

Previous studies have indicated that serum 
triglyceride are positively correlated with diabetes(29,30) 
since abdominal obesity releases unhealthy free 
F.A. which are transported to the liver and pancreas 
contribute to insulin signaling response inhibition or 
insulin resistance(31).

Less data is available on the relationship between 
total cholesterol and diabetes. Some studies found that 
people with abdominal obesity, who respond abnormally 
to 2 h PG, associated with high total cholesterol since 
total cholesterol will increase the dimerization of the 
endothelial nitric oxide -synthase enzyme, which 

decreases the activity of glucokinase and thus decreases 
the glucose intra-cytoplasmic metabolism(32).

In addition to what was mentioned previously, CMV 
IgG serum level around 82.67 % of T2DM patients are 
positive for anti-CMV IgG antibody, while only 31.43% 
of control are recorded seropositivity for this viral 
infection, so this difference was high significant (p < 
0.01), as shown in figure (1).

The findings of this study suggest that anti-CMV 
IgG antibody may be involved in aetiopathogenesis 
of T2DM and these results are consistent with other 
studies in this field. One of these studies that reported by 
Schmidt et al. who indicates that among those who were 
cytomegalovirus-seropositive, T2DM crude odds were 
47 percent higher than cytomegalovirus-seronegative, 
after adjusting of age and other factors, the correlation 
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was greatly reduced and no longer significant, so the 
correlation between CMV and T2DM is clarified by age 
and other diabetes risk factors (33).	

More frequently, nucleic acids of CMV have been 
found in diabetic people arterial walls relative to those 

without diabetes(34). In the pancreata of individuals 
with T2DM, CMV-RNA has also been identified by(35); 
However, it is unknown if the pancreatic CMV virus 
directly affects beta cells and impairs the release of 
insulin, causing diabetes, or if T2DM patients are a great 
extent susceptible to CMV infection(35,36).

Figure (1): Anti-CMV antibody (IgG) in T2DM group compared to healthy control group

Another potential mechanism that support finding 
of current study in relation to T2DM elicition by 
CMV assumes that the molecules used in the structure 
of the envelope, such as viperin, which is necessary 
for extracellular budding and complete CMV virion 
shedding, could modify the pathways of lipid and 
glucose metabolism (37).

But our study has some limitation like smallest 
sample size, difficulty for determining if the CMV 
infection proceed diabetes onest or the diabetic patients 
are more susceptible for CMV infection because IgG 
does not show at what time the infection occurred 

(before or after the emergence of T2DM), but rather 
demonstrates that an infection occurred at a certain stage 
in the lifetime of a person(33).

Conclusion
The viral infection especially CMV infection may 

have a risk role in etiopathogenesis of T2DM.
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