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ABSTRACT

The aim of this study was to determine the relationship of human cytomegalovirus in
thalassemic patients and blood donors in relation to IL-6 in Kirkuk City through screening of anti-
human cytomegalovirus IgM and IgG antibodies in the serum of thalassemic patients and blood
donors by using ELISA technique to detect the IgG and IgM in blood samples. Blood samples were
collected from 200 thalassemic patients and 180 samples from blood donor. The study revealed that
the positive rates for HCMV-IgG , HCMV-IgM and both HCMV IgM/IgG were positive among
152(76.0%),14,(7.0%) and 3(1.5%) respectively. The rates of HCMV antibodies among 180 blood
donors HCMV-IgG was detected in 68 (37.77%), the seropositive for HCMV-IgM was 7(3.88%),
while for both HCMV-IgG and HCMV-IgM was 4(2.22%). The HCMV elaborate cellular and
immune manipulation strategies to maintain the virus-host equilibrium and the human immune
response by humeral and cellular immunity including some cytokines as IL-6, so the rates of
increased serum IL-6 was high among most HCMV seropositive subjects enrolled in this study
although the highest rate were within thalassemic patients.
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INTRODUCTION

Human cytomegalovirus (HCMV) is the genetically most complex virus among all human
pathogenic viruses and the largest representative of all herpesviruses (Karbach, 2012). HCMV or
human herpesvirus 5 (HHV-5) is a prototypic member of the human Herpesviridae family,
subfamily Betaherpesvirinae, ranging from about 20 nm to about 300 nm in diameter, is an
enveloped double stranded DNA virus (Alston, 2017), with a genome of 236 kbp and more than
170 open reading frames (ORFs) encoding functional proteins (Hage et al., 2017), the genome is
packaged in an icosahedral capsid surrounded by a proteinaceous tegument layer or matrix, within a
host-derived envelope decorated with viral glycoproteins (Bradley, 2008). HCMV is a common
infectious agent which is well adapted to its host. Following primary infection, which is almost
always asymptomatic in people with normal immunity and the virus establishes latency. The
spreading of HCMV from person to person is by direct contact such as kissing, sexual contact and
getting saliva or urine on your hands and then touching eyes, nose or mouth (Dupont and Reeves,
2016). The infection can occur through blood transfusion from donors with active or latent
infection(Choobineh et al., 2009). HCMV can lead to morbid, complication or lethal consequences
in various types of immunocompromised blood recipients, including thalassemic patients especially
splenectomized persons and AIDS patients, therefore thalassemic patients could be at risk for the
transfusion-related HCMV infection(Germenis and Politis, 1989). Thalassemias are a growing
health problem worldwide (Vichinsky, 2016). It is inherited disorders of Hemoglobin (Hb) synthesis
resulting from an alteration in the rate of globin chain production (Baker et al., 2013). HCMV is
also the most common congenital and infantile viral infectious agent throughout the world
(Mareri et al., 2016). HCMV infection induces many inflammatory cytokines including Interleukin
-6 (IL-6) which is generated in response to nuclear factor kappa B (NF- «B) activation, function to
activate natural killer (NK) cells which to limits replication and spread of the virus (Davey, 2011),
which may contribute to the pathology of the infection (John et al., 1999). IL-6 is a typical example
of such a multifunctional polypeptide cytokine (Taher, 2013). Diagnosis of active HCMV infection
by ELISA for HCMV-specific IgM antibodies has been shown to be superior and practical.
Detection of HCMV-specific IgG antibodies in blood is an indicator of previous exposure to
HCMYV while IgM antibodies are associated with active CMV infection (Njeru et al., 2008).

MATERIALS AND METHODS

Two hundred of thalassemic patients and 180 blood donor samples were included for
detection HCMV. Five ml of blood was collected by vein puncture using 5 ml disposable syringe
from each subject enrolled in this study. Blood samples were placed in sterile test tube and left for
30 minutes at 37 °C then were centrifuged at 3000 rpm for 15 minutes then the serum samples were
collected removed and the obtained sera were then aspirated using mechanical micropipette and
transferred into three Eppendorf tubes which labeled and then stored in deep freeze at -20°C for
late serological testing, by using ELISA technique for IgG and IgM of HCMV detection according
to manufacturer's instructions [IgG, [gM IMMUNOLAB GmbH, Germany]

Serum IL-6 level was estimated using ELISA technique (KOMA BIOTECH, Korea).

RESULTS

Out of 200 thalassemic patient the HCMV-IgG seroprevalence by ELISA was detected in 152
(76.00 %). The HCMV-IgM postitive antibodies was 14(7.00%), so both HCMV-IgG and HCMV-
IgM seropositivity at the same time was 3(1.5%) as shown in the (Table 1). In this study the
seroprevalence of HCMV (IgM, IgG, and (IgM/IgG)) for the 180 blood donor, were detected in
7(3.88%), 67(37.77%), and 4(2.22%)) respectively by ELISA technique as show in (Table 2). The
highest rates of increasing serum IL-6 were detected in 57.89% , 71.42%, and 66.67% in patients
with HCMV-IgG, HCMV-IgM and both HCMV-IgG/IgM seropositve respectively as shown in
(Table 3). Table (4) shows the serum IL6 Level among HCMV seropositive blood donors with
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HCMV antibodies type. The rates of increased serum IL-6 were detected in 30.88%, 51.15%, and
50.0% in patients with HCMV-IgG, HCMV-IgM and both HCMV-IgG/IgM seropositve

respectively.

Table 1: Seroprevalence of HCMYV antibodies among thalassemic patients

ELISA test result
Seroprevalence
of HCMYV antibodies
No. %

IgM (-) and IgG (+) 152 76.00
IgM(+) and IgG (-) 14 7.00
IgM(+) and IgG (+) 3 1.5
IgM (-) and IgG (-) 31 15.50

Total 200 100

Table 2: Seroprevalence of HCMYV antibodies among blood donor

ELISA test result
Seroprevalence
of HCMYV antibodies No . A

IgM (-) and 1gG (4) 68 37.77
IgM(+) and IgG (-) 7 3.88
IgM(+) and IgG (+) 4 2.22
IgM (-) and IgG (-) 101 56.13

Total 200 100

Table 3: Serum IL6 Level Among HCMYV seropositive in thalassemic patients

Serum IL6 Level
HCMYV Antibodies type
Seropositive Normal Increased Decreased Total
No. % No. % No. % No . %
HCMV- IgM (-) / 1gG (+) 60 39.47 88 57.89 4 2.63 152 100
HCMV- IgM (+) / IgG (-) 4 28.57 10 71.42 0 0 14 100
HCMV- IgM (+) / 1gG (+) 1 33.33 2 66.67 0 0 3 100
Total 169 100
Table 4: Serum IL6 Level Among HCMYV seropositive donor
Serum IL6 Level
HCMYV Antibodies type
Seropositive Normal Increased Decreased Total
No. % No. % No. % No. %
HCMV-1gM (-) / IgG (+) 46 67.65 21 30.88 1 1.47 68 100
HCMV-1gM (+) / IgG (-) 3 42.85 4 57.15 0 0 7 100
HCMV-1gM (+) / IgG (+) 2 50.00 2 50.00 0 0 4 100
Total 79 100

DISCUSSION
HCMYV is a global prevalence infection and considered as basic health problem in various
societies, several studies have been conducted around the world (Safabakhsh et al., 2014).
Cytomegalovirus is a common infectious agent which is well adapted to its host. Following primary
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infection, which is almost always asymptomatic in people with normal immunity and the virus
establishes latency (Dupont and Reeves, 2016). The HCMV infection induces both an innate
immune response as well as an adaptive immune response, which control primary HCMV and/or
recurrent infections (Taher, 2013). HCMV infection causes an immunosuppressive effect by
inhibiting T cells (La Rosa and Diamond, 2012). HCMV can lead to morbid, complication or lethal
consequences in various types of immunocompeomised blood recipients, including thalassemic
patients. Immunological abnormalities in thalassemia are caused by either the illness, or therapy
methods (ChD, 2014).

In the present study the rate of HCMV-IgG seroprevalence were tested among the total 200
thalassemic patients was detect in 76.00% , while another studies reported in Iran this infection was
100% (Aghacipour et al., 2005) and 95.9% (Moghimi et al., 2015), while in Athens, Greece it was
reported in 89.6% (Germenis and Politis, 1989). The rate of HCMV-IgM seropositive in current
study was 7 % that's higher than the rate reported by some studies among thalassemic patient were
in Iran reported 5.2% (Moghimi et al., 2015), while lower than that reported in Najaf which was
28.6% ( Saif et al., 2013) . The present study showed the rate of seropositive for both HCMV-IgM
and HCMV-IgG was 1.5%.

Regarding the seroprevelence of HCMV antibodies among blood donors; the rate of HCMV-
IgG was 37.77% that’s more lower than in other studies in Najaf it was reported 46.6% (Yasir and
Majhol, 2008), While it was reported at 97.4 % in France (Gargouri et al., 2000). The rate of
HCMV-IgM in our study was reported at 3.88% compared with other studies which showed higher
than our results, in Mosul it was reported to be 11.11% (Al-Dabbagh, 2011), in Kashan, the
prevalence of CMV-IgM was reported as 2.3 % (Moniri et al., 2004).

In the present study the highest rates of serum IL-6 57.89%, 71.42%, and 66.67% were seen
within HCMV-IgG, HCMV-IgM and both HCMV-IgG/IgM seropositive respectively. The level
serum IL-6 among HCMYV seropositive blood donors in the present study of increased serum IL-6
30.88%, 57.15%, and 50.0% were seen in HCMV-IgG, HCMV-IgM and both HCMV-IgG/IgM
seropositve respectively. Other studies in Turky agreed with our result which mention that the 1L-6
determined by ELISA patients with beta- thalassemia were found plasma IL-6 concentrations
increased compared with control (Oztiirk et al., 2001). In Osijek, Croatia mention that patients with
Inflammatory Bowel Disease, the concentrations of IL-6 were significantly higher when compared
to healthy blood donors (Takac et al., 2014). CMV infection increased both IL-6 protein and that
the CMV immediately 1 gene product increased expression of the IL-6 promoter. It has been
proposed that the subsequent interaction between virus and inflammatory cytokines (Geist and
Lucia, 1996). While decreased the levels of IL-6 in few case of CMV infected patients may due to
other cause as body weight loss affected the reduction of levels of IL-6, a pro- inflammatory factor,
and the loss of adipose tissue caused by the reduction of body weight, Body Mass Index (BMI) and
body fat percentage affected the gene expression and the consequent production of circulating in
flammatory (Christiansen et al., 2010; Oberbach et al., 2008).

The different rates of HCMV antibodies seroprevalence recorded by this and others studies
may be due to hygienic conditions, communal life style, and cultural factors (Staar and Israa, 2012;
Arabpour, 2007) from one country to others and among different areas, in addition to the different
techniques used in the diagnosis that may differ in their sensitivity and specificity in HCMV
diagnosis. In comparison the spreading of HCMV specific antibodies between thalassemic patients
and blood donors the present study showed the difference in rates of HCMV antibodies so the rate
of HCMV-IgG and HCMV-IgM antibodies were higher among thalassemic patients than that
founds among blood donor, while the rate of seropostive for both HCMV-IgG/IgM was higher
among blood donors, this finding may be due to the effect of blood transfusion to increase the rates
of HCMYV infection in thalassemic patients (Ziemann and Hennig, 2014), while the highest rate of
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both HCMV-IgG/IgM among blood donors this may due to age, close contact, parity and sexual
maturity as the most probable associated factors.

Quit hookah and smoking, especially people who have polycythemia and prevent cupping and
blood donation in irregular places in addition to avoidance of tattoo that consider as main causes of
increasing HCMV infection in community.
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