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Abstract: Background: Within the oral cavity, Oral squamous cell carcinoma(OSCC) is the commonest malignant tumor which
represents more than 90% of these malignancies. Human cytomegalovirus (HCMYV), a member of the Beta herpesvirinae subfamily, is a
ubiquitous herpes virus that leads to a life-long persistence.The role of the virus involvement in the cancer development is summarized
in the concept of “oncomodulation”. Transforming growth factor betal (TGF-p1) play an important role during cancer cell
proliferation when the signaling pathway. Objectives: 1. Study the oncomodulation of CMV in a group of Iraqi patients with OSCC. 2.
Study the correlation between the CMV and TGF-f in those patients. Methods: A total of (42 ) formalin-fixed, paraffin embedded oral
tissue blocks were enrolled in this retrospective research during the period from 1987 till 2014.These samples were divided in to two
groups : a study group of (25) blocks of OSCC and a control group of (17) blocks obtained from apparently healthy individuals. The
expression of HCMV pp65 and TGFbl were investigated using immuohistochemistry application. Results: The expression of the
HCMVpp65 were found in 84% (21 out of 25) of the OSCC cases. Immunohistochemical staining showed positive results for the
expression of TGFbI in 88% (22 out of 25) of the study group. There is no statistical correlation between the expression of HCMV and
TGFb1 in the patients with OSCC. Conclusion: There is an increase findings that suggest the possible involvement of HCMV as
anoncomodulatory virus during the development of the OSCC. However, the definite role of HCMV needs to be further investigated
using other factors and cellular signal pathways that correlate with cancer progression like smoking , tobacco, Cyclogenase -2 pathway ,
angiogenesis, MMPs and Apotosis pathways which provide a promising insight for the researchers to develop effective strategies for
cancer therapy.

Keywords: Human cytomegalovirus pp65 , Oral squamous cell carcinoma , Transforming growth factor-1

1. Introduction

Within the oral cavity, Oral squamous cell carcinoma
(OSCC) is the commonest malignant tumor which represents
more than 90% of these malignancies. In Iraq, oral cancer
remains a highly lethal and disfiguring disease. Different
environmental factors, viral infections and genetic variations
have a reciprocal affect on the initiation of the Oral
squamous cell carcinoma (OSCC) (Basimet al;2017,Shirinet
al;2015).

Human cytomegalovirus (HCMV), a member of the
Betaherpesvirinae subfamily, is a ubiquitous herpes virus
that leads to a life-long persistence. HCMV is widespread in
the general adult population with a range from 50% to
100%. (Meikeet al;2009). HCMV may cause serious in
utero infections as well as acute and chronic complications
in immunocompromised individual. The involvement of
HCMV in late inflammatory complications underscores its
possible role in inflammatory diseases and cancer .( Martinet
al;2009).

The virus can infect most organs of the human body
including blood, brain, breast, colon, eye, kid- ney, liver, and
Iung. Therefore, HCMV exhibits broader tropism. (Georges
and Kumar, 2014). It’s also present in the gingival sulcus
fluid (GSF) in many healthy people (Foglioet al;2010).

The phosphoprotein pp65 (ppUL83) is an abundant
components of the HCMV tegument (Roby & Gibson, 1986)
which attracted considerable attention because of its role in

different stages of the virus replication cycle (Sabine et
al;2010)

Kalejta (2008) reviewed that during HCMYV infections ,pp65
counteracts both innate and adaptive immune responses and
so it is responsible for modulating/evading the host cell
immune response during HCMYV infections (Kalejta,2008)

Although human cytomegalovirus (HCMV) is generally not
regarded to be an oncogenic virus, HCMV infection has
been implicated in malignant diseases from different cancer
entities. Some studies use the concept of “oncomodulation”
to Dbetter explain the role of HCMV in cancer.
Oncomodulation means that HCMV infects tumor cells and
increases their malignancy.(Martinet al;2009)

Transforming growth factor betal (TGF-f1) is a member the
transforming growth factor superfamily produced by every
leukocyte lineage, including lymphocytes, macrophages, and
dendritic cells. In normal cells, TGF-f, acting through its
signaling pathway, stops the cell cycle at the G1 stage to
stop proliferation, induce differentiation, or promote
apoptosis. In many cancer cells, parts of the TGF-f signaling
pathway are mutated, and TGF-f no longer controls the cell.
These cancer cells proliferate.(Blobeet al;2000 ;Letterio&
Roberts 1998).

Objectives

1) Study the oncomodulation of CMV in a group of Iraqi
patients with OSCC.

2) Study the correlation between the CMV and TGF-§ in
those patients.
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2. Materials and Methods

Study Groups

A total of (42) formalin-fixed, paraffin embedded oral tissue
blocks were enrolled in this retrospective research during the
period from 1987 till 2014 These archival tissue blocks were
obtained from College of Dentistry/Baghdad University/
Departments of Oral Diagnosis.

These samples were divided in to two groups : a study group
of (25) blocks of OSCC and a control group of (17) blocks
obtained from apparently healthy individuals.

Each block was cut with 4 um thickness and sticked on two
types of slides .The first tissue section was mounted on
ordinary slide and specified to be used for Hematoxyline and
Eosin staining. In addition , the two sections were mounted
on a charged slides for immunohistochemistry stainig of
CMYV and TGFbl.

Anti-Cytomegalovirus pp65 antibody [2 and 6] and Anti-
TGF beta 1 antibody [2Ar2] from ABCAM company/
United Kingdom were used in this study.

According to manufacturer's protocol. The slides were
deparaffinized and rehydrated by xylene and serially graded
alcohol for 5 minutes each and then distill water.
Endogenous peroxidase activity was blocked by 3%
hydrogen peroxide for 10 minutes. Slides were washed in
phosphate-buffered saline. Then treated with protein block,
incubated at 37°C for 5 minutes and washed with PBS.
Primary antibody was applied to cover slides and incubated
for 1 hours in humidity chamber at 37°C (Primary Antibody

was prepared at dilution 1/200 for pp65 and 1/100 for
TGFbl). Slides were rinsed gently in PBS. The secondary
antibody was added for 10 minutes at room temperature,
followed by the addition of Streptavidine-HRP antibodies
for 10 minutes at 37°C. After washing, samples were stained
with diluted liquid DAB for 15-45 minutes at room
temperature. Slides were counterstained with hematoxylin
for 30 second and washed well in running tap water, then
dehydrated and mounting with permanent-mounting medium
(DPX), examined under light microscope first at 10 then at
40 magnification was finally done.(Areejet al;2013).

Statistical Analysis:

Statistical analysis was done using SPSS (Statistical package
for  social sciences), Social = Science  Statistic
(http://www.socscistatistics.com) and Excel application.
Inferential statistics: (Chi square test) was performed to find
out the relation between each marker with the OSCC and
Normal groups, as well as the relation between both
markers. P value (<0.05) was considered statistically
significant, and (< 0.000) as highly significant.

3. Results

A total of sixty (25) Iraqi patients with oral squamous cell
carcinoma(OSCC ) were enrolled in this study. The mean
age of the patients was 54 years in which 68% of the patients
were above the age of 50 (17 out of 25) and 32% under the
age of 50 (8 out of 25). The majority of the patients were
females 72% (18 out of 25) whereas males represent 28% (
7out of 25) of the total cases. According to tumor grade , the
well differentiated OSCC represent the predominant grade
followed by moderate differentiated OSCC then poorly
differentiated OSCC (68%, 20% and 12%) respectively.
Figure (1).

Figure 1: Sample Description

Immunostaining results demonstrated that there is significant
correlation of the expression of CMV in the patient with
OSCC (p<0.05) when compared with the Apparently healthy
individuals Table (1) & figure (2)

Table 1: Immunohistochemical expression of HCMV pp65

protein
Case CMV | CMV | Marginal | Chi-
positive | negative | row totals | square
OscC 21 4 25 8.3506
Normal 7 10 17 P=0.0038
Marginal column totals | 28 14 42 Significant

Regarding the expression of TGFbl we found highly
significant correlation of the protein in the OSCC cases (P<
0.000) table (2) and figure (3).

Table 2: Immunohistochemical expression of TGFbl

Case TGFbl | TGFbl | Marginal Chi-square
positive | negative | row totals
OSCC 22 3 25 15.1288
Normal 5 12 17 P=0.0001
Marginal 27 15 42 High Significant
column totals

Regarding the correlation of the expression of CMV and
TGFb1 in the OSCC patients and although there is a high
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expression of both in the patients with OSCC, we found no
statistical correlation between them table (3).

Table 3: Correlation between the expression of HCMV and TGFbl1 in the OSCC tissues

Target positive | negative Marginal row totals Chi-square
CMV pp65 21 4 25 0.1661
TGFbl 22 3 25 P=0.683
Marginal column totals 43 7 50 Non-Significant

Figure 2: Immunohistochemical expression of Human Cytomegalovirus pp65in oral squamous cell carcinoma(Original
magnification 200x.)

Figure 3: Immunohistochemical expression of Transforming growth factor-1 TGFb1 in oral squamous cell carcinoma
(Original magnification 200x.)

4. Discussion

Oral Scc is the commonest malignant tumor of the oral
cavity, accounting for more than 90% of these malignancies.
(Saadet al;2011).

Although CMV infection can cause serious, life threatening
conditions in individuals with impaired or underdeveloped
immune systems, Cytomegalovirus (CMV) infections are
endemic worldwide with asymptomatic signs in healthy
individuals (Redwanet al;2011) ,this outputs coincides with
our results in a healthy group which shows ( 41%) positive

results of the healthy individuals Table (1) . This is because
cytomegalovirus (CMV), like other members of Herpesvirus
family can establishe latent infection and reactivation may
occur at any time during the life of the human host, it is also
notable that the consumption of glucocorticoid increased
risk of CMV.(Ghandi and Khanna,2004 ; Ko et al;2015)

In the present study , there is a significant correlation of the
expression of CMV in the OSCC when compared with
healthy individuals ( p value=0.0038)( tablel). Our result is
in agreement with Wei who found high prevalence of
HCMV in OSCC tissues (Wei and Xiaoming ,1996).
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Because of variety of genetic, environmental, or viral agents
,It is notable that the incidence of herpesviruses is diverse in
different geographic areas, this explains the wide range of
HCMYV expression in OSCC between different researchers
(Shirinet al;2015 ,Delavarianet al;. 2010, Yang et al; 2004,
Wei and Xiaoming ,1996, Saad et al; 2013, Sugiura et al;
2006 )

From The above results both in healthy and oscc cases, we
found an important role for the HCMV tegument protein
pp65 in the immune evasion during the viral infection and
prevent infected cells from being destroyed by the immune
system. Furthermore, it can protect infected cells from the
immune response by inhibiting the components of the
immune system through binding to them and inhibit their
activation .( John ,2012 ; Arnoner al; 2006)

In this paper, we aimed to study the oncomodulatoryrole of
HCMYV in OSCC by study the ability of HCMV to induce
changes in the tumor microenvironment using TGFbl as a
parameter.our theory is that the OSCC may escape from the
immune monitoring by creating a highly suppressive
environment around the tumor.

In the present study, the expression TGFblis significantly
increased in the OSCC patients (p-value=0.0001) (table
2).Joseph et al found un important role for the TGFblsignals
in the development of OSCC ( Joseph et al; 2007).

The overexpression of TGF-B1 affects the surrounding
stromal cells, immune cells, and endothelial cells, leading to
immuno- suppression, angiogenesis, and tumor invasion.(
Chan et al ;2012 ) and since TGF-Bl can induce
immunosuppression; therefore, its overexpression in the
OSCC may refer to its participation in the creating of an
immune- suppressive microenvironment and play important
role in it.

In regarding to our objective, the most interesting theory is
that the HCMV may influence individual infected cells,
surrounding tissues, and/or immune reactions through TGF-
B1 production and/or activation. This may promote virus
replication and interfere with host immune responses against
tumor cells.

In table (3) we found non-significant correlation between the
expression of CMV and TGFbl in the OSCC, in addition the
evidences in table 1 and 2 increase the suggestion of
independent role of each parameters in the development of
OSCC and the virus plays an important role in the
oncomodulatory effect of this virus on OSCC.

5. Conclusion

There is an increase findings that suggest the possible
involvement of HCMV as anoncomodulatory virus during
the development of the OSCC. However, the definite role of
HCMV needs to be further investigated using other factors
and cellular signal pathways that correlate with cancer
progression like smoking , tobacco, Cyclogenase -2
pathway, angiogenesis, MMPs and Apotosis pathways
which provide a promising insight for the researchers to
develop effective strategies for cancer therapy.

References
[1] ShirinSaravani ; HamidehKadeh ; EbrahimMiri-
Moghaddam ; Ali Zekri ; NimaSanadgol ;

AliyeGholami. Human Cytomegalovirus in Oral
Squamous Cell Carcinoma in Southeast of Iran.

Jundishapur J  Microbiol 2015; 8(8): DOI:
10.5812/jjm.21838.

[2] Basim Mohammed Khashman , Seta ArshakSarkis ,
LaylaSabriyas , SuhaibRaghibMubhsin.

Immunohistochemical Expression of Macrophages and
EGFR in Relation to HPV-16 Infection in a Group of
Iraqi Patients with OSCC. International Journal of
Science and Research (IJSR) 2017; 6(4): DOL
10.21275/ART20172104 .

[3] MeikeChevillotte, Sandra Landwehr, Leonhard Linta,
GiadaFrascaroliAnkeLu ske, Christopher Buser,
Thomas Mertens, and Jens von Einem. Major Tegument
Protein pp65 of Human Cytomegalovirus Is Required
for the Incorporation of pUL69 and pUL97 into the
Virus Particle and for Viral Growth in Macrophages.
JOURNAL OF VIROLOGY 2009; 83(6):
doi:10.1128/JVI1.01818-08.

[4] Martin Michaelis, Hans W. Doerr and JindrichCinatlJr..
The Story of Human Cytomegalovirus and Cancer:
Increasing Evidence and Open Questions. Neoplasia
2009; 11(1): .

[5] Georges Herbein and Amit Kumar. The oncogenic
potential of human cytomegalovirus and breast cancer.
frontiers in  Oncology 2014; 4(230): doi:
10.3389/fonc.2014.00230.

[6] Foglio-Bonda PL, Gabriele M, Graziani F, De Andrea
M, Mondini M, Gariglio M. High prevalence of human
cytomegalovirus in a population of periodontally
healthy subjects. Med Oral Patol Oral Cir Bucal.
2010;15(2):e292-6.

[7] Sabine Becke, Ve’ ronique Fabre-Mersseman, Steffi
Aue, Sabrina Auerochs, Tina Sedmak, UweWolfrum,
Dennis Strand, Manfred Marschall, BodoPlachter and
Sabine Reyda. Modification of the major tegument
protein pp65 of human cytomegalovirus inhibits virus
growth and leads to the enhancement of a protein
complex with pUL69 and pUL97 in infected cells.
Journal of General Virology 2010; 91(): DOI
10.1099/vir.0.022293-0 022293 G.

[8] Kalejta RF: Functions of human cytomegalovirus
tegument proteins prior to immediate early gene
expression. Curr Top Microbiollmmunol 2008,325:101-
116.

[9] Blobe GC, Schiemann WP, Lodish HF (May 2000).
"Role of transforming growth factor beta in human
disease". N. Engl. J. Med. 342 (18): 1350-8.
doi:10.1056/NEJM200005043421807.

[10] Letterio JJ, Roberts AB (1998). "Regulation of immune
responses by TGF-beta". Annu. Rev. Immunol. 16:
137-61. doi:10.1146/annurev.immunol.16.1.137.

[11] AreejAtiyahHussein,Basim Mohammed Khashman and
SaadMuhmoodHussain. Role of Tgf-fland Gremlin-1lin
the Pathogenesis of Chronic HCV Infection and
Hepatocellular Carcinoma. INDIAN JOURNAL OF
APPLIED RESEARCH 2013; 3(9): .

[12]SaadHasan =~ Mohammed  Ali,AthraaYahya  Al-
Hijazi,BasimM.Khashman. P53-tumor suppressor gene

Volume 6 Issue 5, May 2017

Licensed Under Creative Commons Attribution CC BY

Paper ID: ART20173558

DOI: 10.21275/ART20173558

2199


http://ascopubs.org/author/Joseph%2C+Mathew+John
http://content.nejm.org/cgi/content/full/342/18/1350
http://content.nejm.org/cgi/content/full/342/18/1350
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1056%2FNEJM200005043421807
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1146%2Fannurev.immunol.16.1.137

International Journal of Science and Research (IJSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2015): 78.96 | Impact Factor (2015): 6.391

overexpression in human papilloma virus-infected
patients with oral squamous cell carcinoma. Journal of
Baghdad College Dentistry 2011; 23(special issue).

[13]Redwan N. A., Ahmed M. M. M. and AL Awfi M. S.
H.. Prevalence study of cytomegalovirus (CMV)
infection among foreign manpower in Jeddah Saudi
Arabia. African Journal of Microbiology Research
2011; 5(17): DOI: 10.5897/AJMR11.136.

[14]Gandhi MK, Khanna R. Human cytomegalovirus:
clinical aspects, immune regulation, and emerging
treatments. Lancet Infect Dis 2004; 4:725.).

[15]Ko JH, Peck KR, Lee WJ, et al. Clinical presentation
and risk factors for cytomegalovirus colitis in
immunocompetent adult patients. Clin Infect Dis 2015;
60:¢20).

[16]Wei H, Xiaoming SQX. Primary study on human
papillomavirus type 16 and human cytomegalovirus
infections in oral squamous cell carcinoma. J
ComprStomatol. 1996;2(001):001

[17]Delavarian Z, Pakfetrat A, Falaki F, Pazouki M,
Pazouki N. The Role of Viruses in Oral Squamous Cell
Carcinoma in Young Patients in Khorasan (Northeast of
Iran). J Appl Sci. 2010;10(11):981-5.  doi:
10.3923/jas.2010.981.985.

[18]Yang YY, Koh LW, Tsai JH, Tsai CH, Wong EF, Lin
SJ, et al. Involvement of viral and chemical factors with
oral cancer in Taiwan. Jpn J ClinOncol.
2004;34(4):176-83.

[19]SaadHasan Mohammed A, Majed Mohammed
Mahmood Al J, Noor Al Huda Ali AHS. Localization of
human cytomegalovirus- late gene DNA, expression of
P53 gene and CD8-tumor infiltrating lymphocytes in
oral squamous cell carcinoma. Iraqi Postgrad Med J.
12(2):296-305.

[20] Sugiura H, Yamawaki T, Toyoshima K, Kimura M,
Yamaguchi A, Shibasaki K. Association between oral
squamous cell carcinoma and virus infection. 2006
Available
from:https://iadr.confex.com/iadr/2006Brisb/techprogra
mforcd/A80651.htm.

[21]John Paul Tomtishen III. Human cytomegalovirus
tegument proteins (pp65, pp71, pp150, pp28). Virology
Journal 2012; 9(22): .

[22] Arnon TI, Markel G, Mandelboim O: Tumor and viral
recognition by natural killer cells receptors. Semin
Cancer Biol 2006, 16:348-358.

[23]Martin Michaelis, Hans W. Doerr and JindrichCinatlr..
The Story of Human Cytomegalovirus and Cancer:
Increasing Evidence and Open Questions. Neoplasia
2009; 11(1): .

[24]Joseph M. J., V. Ananthanarayanan, M. E. Diamond, L.
Sun, and H. G. Munshi. Role of slug in TGF-$1
mediated MMP-9 expression in human oral
squamous cell cancer. Journal of Clinical Oncology
2007 25:18 suppl, 21000-21000.

[25]Chan-zhen Liu, Li Zhang, Xiao-hong Chang, Ye-xia
Cheng, Hong-yan Cheng, Xue Ye, Tian-yun Fu, Jun
Chen Heng Cui. Overexpression and
Immunosuppressive Functions of Transforming Growth
Factor 1, Vascular Endothelial Growth Factor and
Interleukin-10 in Epithelial Ovarian Cancer. Chin J
Cancer Res 2012; 24(2).

Paper ID: ART20173558

Volume 6 Issue 5, May 2017

Licensed Under Creative Commons Attribution CC BY

DOI: 10.21275/ART20173558

2200


https://www.uptodate.com/contents/epidemiology-clinical-manifestations-and-treatment-of-cytomegalovirus-infection-in-immunocompetent-adults/abstract/3
https://www.uptodate.com/contents/epidemiology-clinical-manifestations-and-treatment-of-cytomegalovirus-infection-in-immunocompetent-adults/abstract/3
https://www.uptodate.com/contents/epidemiology-clinical-manifestations-and-treatment-of-cytomegalovirus-infection-in-immunocompetent-adults/abstract/3
https://www.uptodate.com/contents/epidemiology-clinical-manifestations-and-treatment-of-cytomegalovirus-infection-in-immunocompetent-adults/abstract/7
https://www.uptodate.com/contents/epidemiology-clinical-manifestations-and-treatment-of-cytomegalovirus-infection-in-immunocompetent-adults/abstract/7
https://www.uptodate.com/contents/epidemiology-clinical-manifestations-and-treatment-of-cytomegalovirus-infection-in-immunocompetent-adults/abstract/7
https://www.uptodate.com/contents/epidemiology-clinical-manifestations-and-treatment-of-cytomegalovirus-infection-in-immunocompetent-adults/abstract/7
https://iadr.confex.com/iadr/2006Brisb/techprogramforcd/A80651.htm
https://iadr.confex.com/iadr/2006Brisb/techprogramforcd/A80651.htm
https://iadr.confex.com/iadr/2006Brisb/techprogramforcd/A80651.htm
http://ascopubs.org/doi/abs/10.1200/jco.2007.25.18_suppl.21000
http://ascopubs.org/doi/abs/10.1200/jco.2007.25.18_suppl.21000
http://ascopubs.org/doi/abs/10.1200/jco.2007.25.18_suppl.21000



