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ABSTRACT

Atherosclerosis is a form of the cardiovascular diseases which may
occur due to a chronic inflammatory reaction to endothelial damage
caused by multiple causes which include infection by microorganisms
like Cytomegalovirus (CMV). The present study aims to evaluate the
effect of cytomegalovirus infection in patients and its relation to
atherosclerosis and to measure the monocyte chemoattractant
protein-1 (MCP-1) as a predictive marker for inflammatory process. A
total of 30 women who were attending the Gynecology outpatient
clinics and were suffering from abortion for first time or with recurrent
abortion due to CMV infection were enrolled in the current study. For
comparison, twenty blood samples were collected from healthy
apparent women as a control group in this study. Serum MCP-1, IL-6
and CMV-IgM were measured by using ELISA technique. Lipid profile
which includes total cholesterol, triglycerides, high density lipoprotein
(HDL), and low density lipoprotein (LDL) was measured by
spectrophotometer. The results of this study showed a significant

INTRODUCTION

Atherosclerosis is considered as inflammatory changes that
occurred in the artery wall triggered by an injury of the
artery endothelium. There are many reasons of endothelial
damage include elevation of blood pressure, smoking,
elevated LDL, and infection with viruses such as
cytomegalovirus infection [1]. In addition to that other
causative factors have been implicated such as the
association between infections and the occurrence of
atherosclerosis, especially the diseases of coronary artery
[2]. The relationship between atherogenesis and infectious
agents such as CMV has been discussed in many researches
which approved that atherosclerosis is responsible for most
of the pathology of the cardiovascular disease which is
considered as an inflammatory disease with multiple
cytokines, adhesion molecules, and MCP-1 associated with
the occurring of atherogenesis. MCP-1 is one of the
chemokine secreted by endothelial cells, monocyte, and
smooth muscle cells; all these cells are involved in
atherogenesis [3-4]. This chemokine induces chemo taxis
of monocyte and T lymphocytes, which are the major
inflammatory cells involved in athermanous lesions.
Several epidemiological researches have attempted to
associate between the CMV IgG seropositivity and
atherogenesis improved that the early infection with CMV
is specified by the presence of CMV antibodies in patients
with atherosclerosis. Odds ratios in relation to CMV
antibodies and cardiovascular disease have been showed in
some epidemiologic studies [5]. Other epidemiologic
studies showed a relation between various forms of
vascular disease and the detection of viral antibodies.
While several studies showed that there was a presence of
virus, viral antigens or nucleic acid in atherosclerotic
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difference in mean of IL-6 in patients was (570.67 = 199.27) when
compared to control group (p>0.0001). While there is no significant
difference of MCP-1 level between patients and control group
(P=0.134). And the results showed a significant elevation of
cholesterol (P<0.05) and a highly significant elevation of triglyceride
and LDL in CMV infected patients (P<0.01), while no elevation
occurred in HDL values (P=0.977), according to the present data there
is a correlation between CMV infection and atherosclerosis.
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lesions, regarding the studies in animal models and cell-
culture, many studies showed attractive mechanisms when
the virus might play a role as a causative agent of the
atherosclerosis [6-7]. A possible role of CMV as a cofactor
in atherogenesis was studied previously, in accordance
with the great public health problem associated with CMV
infection, with the occurrence in 0.7% of overall live
newborns worldwide [8-9]. There is informative data
available for the association between CMV and cells
relevant to the pathogenesis of atherosclerosis, the most
important included cells are smooth muscle cells and
endothelial cells. The results from such studies concentrate
on the possible mechanisms that can explain this
association. Human CMV may infect the deep layers of
blood vessels rather than endothelial cells and smooth
muscle cells. The ability of CMV to infect endothelial cells
of different types of vascular tissues is varied. Depending
on the cell type, CMV can produce infection or enter in the
latent period and endothelial cells may consider as one of
the main sites of latency of CMV.

AIM OF THE STUDY

The main objective of the present study was to show a
possible association between CMV and atherosclerosis in
aborted Iragi women who showed elevation in their lipid
profile.

SUBJECTS AND METHODS

Thirty blood samples were collected from women suffering
from abortion for first time or with recurrent abortion who
were attending the Gynecology outpatient clinics, and
twenty blood samples were collected from healthy apparent
women as a control group in this study during the period
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from1/6/2017 to 1/3/2018. This research project was
approved by the Ethics Committee of College of Pharmacy
/ Mustansiriyah University (No. 126109-A1).

Exclusion criteria: individuals who are taking lipid
lowering drugs or dietary treatment.

Inclusion criteria: All women were enrolled in this study
were in the reproductive age.

Estimation of CMV antibody: Blood samples were
collected from all patients enrolled in the current study and
tested for anti-CMV IgM antibodies by enzyme-linked
immunosorbent assay (Ray Biotech Co., USA). Antibody
results were calculated from standard curves provided with
the manufactured kit. The threshold value for a “positive”
result was determined prospectively, concerning a negative
result by ELISA value less than (0.25 units), and a positive
result by a value equal to and more than (0.25 units) which
indicates prior exposure to CMV. All samples were
triplicate tested for anti-CMV IgG antibodies and in two
separate experiments. Both Serum MCP-land IL-6 also
measured by using ELISA (Ray Biotech Co. /USA,
Anogen/Canada, respectively) and according to
manufacturer's instructions. Lipid profile including total

cholesterol, triglycerides, HDL, LDL, and were measured
by spectrophotometer technique (Bio Merieux AS, France)
[10].

Statistical Analysis

The Statistical Analysis System- SAS (2012) program was
used in this study to find to the differences in the
parameters of studied groups. T-test was used to significant
compare between means, estimate of correlation coefficient
between variables in this study [11].

RESULTS

The mean CMV-IgM of patients and control group
enrolled in the current study was (1.298 + 0.24), (0.641 +
0.17) respectively. There is a highly significant difference in
the mean CMV-IgM of patients group in comparison with
control group (P<0.0001). And the mean of IL-6 in
patients was (570.67 + 199.27), and (57.50 + 23.38) in
control group with highly significant difference (0.0001).
While there is no significant difference of MCP-1 level
between patients and control group (P=0.134), table 1.

Table 1: Mean CMV-IgM, MCP-1 and IL-6 in patients and control group

Group Mean + SD

CMV-IgM (U/ml) MCP-1(ng/ml) IL-6 (pg/ml)
Patients 1.298 £0.24 39.93+1323 570.67 £ 199.27
(No.=30)
Control 0.641+0.17 34.85+8.42 57.50 £ 23.38
(No. =20)
T-test 0.126 ** 6.715 NS 90.379 **
P-value 0.0001 0.134 0.0001

** (P<0.01), NS: Non-Significant.

The results of this study showed that there is a relation
between the elevation of lipid profile and the infection with
CMV, this is revealed by a significant elevation of
cholesterol (P<0.05) and a highly significant elevation of

triglyceride and LDL in CMV infected patients (P<0.01),
while no elevation occurred in HDL values (P=0.977), table
2.

Table 2: Lipid panel in patients and control group

Group Mean + SD

Cholesterol (mg/dl) Triglyceride (mg/dl) HDL (mg/dl) LDL (mg/dl)
Patients 190.90 + 22.26 177.67 + 26.18 4480 £ 6.17 111.83 + 16.29
(No.=30)
Control 179.05 + 16.02 159.45 +9.28 4475 + 6.06 88.50 £8.12
(No. =20)
T-test 11.625* 12.290 ** 3.558 NS 7.927 **
P-value 0.0459 0.0045 0.977 0.0001

* (P<0.05) , ** (P<0.01) , NS: Non-Significant.

In the current study, the results showed there is no
relationship between the age and CMV infection in
patients and control group, but there is a relationship

between the number of abortion and the infection with
CMV in patients and control group, table 3.

Table 3: Mean age and abortion values in patients and control group

Group Mean + SD (Range)

Age (year) No. of Abortion
Patients 26.40 £4.43 217+0.94
(No.=30) (18.00-35.00) (1-4)
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Control 25.40 + 4.82
(No. =20) (18.00-35.00)
T-test 2.667 NS
P-value 0.454

0.00+0.00
(0-0)
0.428 **
0.0001

** (P<0.01), NS: Non-Significant.

Regarding the age of patients in this study, the correlation
showed a significant elevation of triglyceride and highly
significant elevation of cholesterol level. And according to
number of abortions the results of the current study

revealed a significant difference in the titer of CMV-IgM
and highly significant elevation in IL-6, and LDL levels,
table 4.

Table 4: Correlation coefficient for age and abortion in different studied parameters

Parameters Correlation coefficient-r
Age No. of Abortion

CMV-IgM 0.04 NS 0.72**

MCP-1 (ng/ml) 0.10 NS 0.07 NS

IL-6 0.03 NS 0.73 **
Cholesterol 0.35** 0.08 NS
Triglyceride 0.26 * 0.15NS

HDL -0.09 NS 0.15 NS

LDL 0.17 NS 0.42 **

* Correlation is significant at (P<0.05)

** Correlation is highly significant at (P<0.01), NS: Non-Significant.

DISCUSSION

Previous studies which concentrate on the epidemiology,
molecular, and animal studies of CMV infection have
supposed that the CMV is implicated in atherogenesis.
Because CMV is a ubiquitous herpes virus; the exposure to
CMV may occur during any time in childhood, when
atherogenic lesions may develop CMV will enter in latent
infection that may be reactivated when
immunosuppressant  occurred. Since CMV infects
endothelial cells especially monocyte, CMV is influence
atherogenesis [12]. In the current study we investigated
CMV-IgM rather than 1gG because the infected individual
with the virus will develop CMV IgM seropositivity for
lifetime after primary infection [13], and non-primary [14].
The results of the current study showed elevation in CMV-
IgM in patient group and bring to light recent active CMV
infection. Previous studies indicated that CMV infection
will increase the expression of some cytokines specifically
interleukin-6 which will elicit hepatic synthesis of acute-
phase reactants, and some of these reactants might
promote atherogenesis, and some chemokine such as
MCP-1 that produced by endothelial cells, epithelial,
fibroblasts, smooth muscle, astrocytic, monocyte,
mesangial, and microglial cells, all these cells are play a
vital role in the peripheral circulation and tissues immune
response against viral infection [15]. Infection with CMV
may cause activation of monocyte/macrophages pulled to
the areas of endothelial injury by secretion of MCP-1 and
stimulation of atherogenesis, and other study found that
MCP-1 was increased in patients who were suffered from
angina which may indicate the relation between increased
MCP-1 level and the damage in myocardial cells and the
formation of thrombus [16]. The results of the current
study didn't showed elevation in MCP-1 and disagreed
with the previous studies which concentrated on the role of
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the proinflammatory cytokines in CMV infection that may
be related to elevation of cholesterol and triglyceride
leading to atherogenesis. In the present study, the results
showed significant elevation in IL-6 levels in patients with
CMV infection rather than control group and this result
agreed with a result of Blankenberg et al., who conclude the
elevation of IL-6 level increase the risk of future cardiac
disease in patients infected with CMV [17]. Previous
studies tried to associate between lipid panel of patients
and their infection with CMV, while others have examined
CMV IgG seropositivity and serum total cholesterol as a
risk factor for cardiovascular disease, but with no statistical
relation between CMV seropositivity and serum lipid levels
[18-19]. In addition to that a research by Adam et al.,
studied the CMV seropositivity in relation to serum
triglyceride and total cholesterol concentrations in patients
undergoing atherosclerosis-vascular surgery and they
found no relation between CMV infection and lipid panel
of male patients but an association was found between
CMV seropositivity and elevation of cholesterol level in
females less than 50 year of age [20], the results of Adam et
al., was compatible to the results of the current study.
Depending on our knowledge, the previous studies didn't
searched if there is an association between elevation of
serum total cholesterol levels and CMV seropositivity in
younger patients in lIrag. In the current study, the
association between CMV seropositivity and serum total
cholesterol levels were determined in patients who were in
the productive age, with mean age about 26 year of age.
The alterations in lipid and cholesterol levels noticed
parallel with decreases in HDL in different types of
inflammatory disorders and infectious diseases. And other
consistent increase in lipid profile and small dense LDL
[21], these results came in compatible with the results of
the current study which revealed an elevation in total
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cholesterol, triglycerides, and LDL while the level of HDL
was within normal range.

CONCLUSIONS

The results of the current study proposed that infection
with CMV accelerate the subclinical inflammatory
response, and the individuals will be susceptible to the
Atherogenic effects of CMV. In summary the current study
gives an evidence that CMV seropositivity is correlated
with elevation of serum total cholesterol level in female
patients who are in reproductive age or under 35 year of
age.
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