
Cytomegalovirus correlation with bladder cancer patients by
using insitu hybridization technique in Baghdad city

Noor Al-Huda Ali A.H. Saeed1*, Inas Waleed Shakir1, Rana Sabah Jawad1

1Dept. of Biology,College of Science. University of AL-Mustansiriya,Iraq

Abstract: Worldwide, one of the most common cancers is bladder carcinoma which is infect
mostly the older people with highest incidence especially in the industrialized countries. The
most important factor associated with many human cancers including bladder carcinoma is viral
agent, that’s why, this study was resolved to determine the correlation of human
cytomegalovirus in some Iraqi patients with bladder carcinoma by using insitu hybridization
technique. A series of fourty bladder tissue block from different sites( transitional cells and
squamous cells) from patients who had undergone cystactomy  and already diagnosed by
specialist as a bladder cancer patients. Samples were collected during the period between 2012
until 2014> The mean age of those patients was 62.6 years ranged between 45-85 years of 20
women and also 20 men . The histological grade included 21,9 and 10 of well, moderate and
poor differentiated type, whereas, the tumor staging included 30 patients falling in stage I-II
and the other 10 patients falling in III-IV tumor stage, most of cases 25 out of 40 were
transitional cell carcinoma and 15 of them were squamous cell carcinoma. Human
cytomegalovirus was detected in 17(42.5%) out of 40 patients , while, according to the positive
results of CMV, it was related in highly significant association with each of sites and the grade
of the tumor and with significant correlation with age, gender and the stage , but there was no
significant relation found with smoking patients.
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Introduction

Human cytomegalovirus is a double stranded DNA virus, it’s a member of the herpes virus family (1).
Infection is worldwide usually asymptomatic (2). Many agent like radiation, chemicals and viruses that found to
induce human cancer(3, 37). So, the most important infectious agent associated with human cancers are viral
factors(4, 38).

Recently it suggests that chronic viral infection play a role in cancer etiology(5, 42). It was estimated
that 17-20% of cancers incidence worldwide attributable to viral cause(6). Infection of cytomegalovirus was
implicated in malignant disease by different cancer entities(7).

Previously , it proposed that the concept of oncomodulations in human cytomegalovirus may favor
tumor progression without being an oncogenic virus to explain the presence of HCMV in tumor tissues(8).
Oncomodulation of HCMV means that it may infect tumor cells and modulate their malignant properties(9),
furthermore, HCMV genes and proteins have been detected in many kinds of human cancers (10). One of the
most common human cancers worldwide is bladder cancer(11).
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Approximately 90-95% of bladder cancers are transitional cell carcinoma(12) and about 5% of it are
squamous cell carcinoma , less than 2% of all bladder cancers are adenocarcinoma or small cell carcinoma(13).
The urinary bladder cancer typically seen in older patients, more than 90% of bladder cancer cases occur in
patients older than 55 years of age(14). Bladder carcinogenesis probably related with viral infection also
bacterial infection, commonly relation with bilharzial infestation rather than parasite(15).

Increasing exposure to the chemicals, population aging progression of tobacco epidemic in developing
communities it is expected that asignificant increase of occurs of bladder cancer incidence in the future(14). The
smoking habit is also a major cause of bladder cancer especially in middle and low income countries(14).

Materials and Methods

          The present study involved fourty bladder carcinoma patients with mean age 62.6 years ranged between
(45-85) years, male-female ratio 1:1, whom already diagnosed as a bladder cancer patients by specialist and
undergone surgical operation in Baghdad Medical City between the period of 2012 until 2014.furthermore, No
one of those patients had received any anticancer therapy before the surgery . fourty paraffin embedded tissue
blocks were collected randomly from Teaching Laboratories/Baghdad  Medical City.

Cytomegalovirus were determined in specimens using Insitu hybridization method and performed as
recommended in leaflet with kits.

- DNA probe Hybridization/ Detection System : Highly sensitivity Insitu kit. A complete hybridization and
immunodetection system were purchased from Maxim Biotech , USA. Cat. No. (IH-60001), (IHD-OOSO).

- Biotinylated Long DNA probe for  CMV matrix Protein  was purchased from Maxim  Biotech,  USA .Cat
No. IH-60043(CMV-6001-B)

Insitu Hybridization Method

Three steps of ISH for detection of CMV in bladder cancer patients (39).

· Prehybridization : Tissue blocks were cut 4 µm , all samples were deparaffinized and dewaxed in xylene,
series of ethanol (100,90,70%) and D.W. respectively, immersed in pre heated (98 Cº) citrate buffer (pH:6).
Tissue deprotinization performed by placing it in proteinase K solution, dehydration by immersing the
slides in D.W. then ethanol (70,90,100%).

· Hybridization step done by added CMV probe into each sections , denature the DNA probe by placed it in
oven 98 Cº and removed from oven then incubated over night at room temperature to allow hybridization of
probe with target nucleic acid.

· Post hybridization step: fall off the coverslip by using protein block buffer , conjugate were placed onto
sections ,then substrate used , counterstained by Nuclear Fast Red (NFR), dehydration by 90,100% ethanol
and xylene then finally mounted with DPX.

Statistical analysis

The  statistical  analysis  system  SAS  was  used  to  effect  of  different  factors  in  study  parameters.  Chi
square test was used to significant compare between percentage in this study(16).

Results and Discussion

           Bladder cancer incidence has increased with highest rate in the last decades (7), similar to other types of
cancer, bladder cancer increased occur in Iraqi people after exposure to depleted uranium in highly levels on the
two gulf wars(17, 41).

It is commonly prevalent in older population with age over 60 years of old(14,18,19)and(20), this
finding compatible with our studied patients mean age 62.6 ranged between 45-85 also confirmed with (21)
with age ranged from 36-83 years of their patients and mean age 66 years.
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Previous studies reported that more than 90% of all bladder cancers are transitional cell carcinoma
which is the most common kind of bladder malignancies (22,23,24),this is confirmed to our studied group of
patients which was involved (62.5%) 25 out of 40 biopcies of transitional cell carcinoma and the remaining 15
samples(37.5%) were squamous cell carcinoma which was agreed with (13) who reported that 90% of bladder
cancer are TCC, and 5% SCC and the rest are uncommon bladder cancer like adenocarcinoma.

According to the histological grade of the tumor in this study, the cases consist of 21 well differentiated
type, 9 moderate type and 10 were poorly differentiated carcinoma .Our finding compatible with (25) who
reported the highly incidence in the moderate and the lowest occurrence with poorly differentiated carcinoma
samples(26).

A lot of studies refers to fact that bladder cancer occurs in male more than in female (27), in contrast
with our finding of male to female ratio 1:1.

Regarding to the staging , the results showed that the majority of cases 30 out of 40 were falled in stage
I-II whereas, the remaining 10 of the biopcies were falled in stage III and IV, this was confirmed with (28) who
reported similar to our finding that 43% of their cases were in stage II, whereas, 39% of stage III. All of these
finding suggested that because of early detection of the types of bladder cancer that’s why the majority falling
in the earlier stages.

One of the most important cause involving in bladder cancer was smoking , in the current study it was
including 20 smoker (50%), previous reports like(29) recognized smoking as an important risk factor for
bladder carcinomas, it is account for about 50% of all tumors. So, smoking can develop  bladder cancer three
times more in smoker than non- smoker people(30).

Previous studies suggested that cytomegalovirus acts as a cofactor in the pathogenesis of some human
cancers (31)

By using insituhybridization method, fourtyparaffine embedded tissue blocks of bladder cancer patients
were involved in this study to detection for cytomegalovirus infection. As seen in figure(1), the positive results
of CMV in 40 cases were detected in 17 out of them (42.5%). This finding approach to (32) who detected CMV
in 48% of bladder cancer patients.

By using polymerasechain reaction, some reporters detected CMV in 30% of bladder cancer(33) also
documented that 11% of their bladder cancer patients examined to detect CMV by using PCR.

One reporter (34) represented a highly significant rate between CMV infection and bladder cancer
tissue(43%) in group of schistosomal patients , whereas, in non schistosomal patients was detected in 12% both
of them at p˂0.009.It suggested that CMV implicated in the development of bladder carcinoma and play a
major role in the etiology of bladder cancer.

In figure 2, the positive results of CMV including 7 out of 18 patients were falling in age of ≤60,
whereas 10 out of 22 patients were falling in ˃ 60 years of age.  In figure 3 , the results revealed that 10 out of
20 patients were male that showed positive CMV correlation , while, 7 out of 20 cases were female that showed
positive results .In figure 4, Out of 21 cases, 8 well differentiated were positive CMV relation,whereas,4 out of
9 of moderately differentiated and 5 out of 10 poorly differentiated showed positive CMV association.
According to the correlation between CMV and the stage of bladder carcinoma, and as shown in figure 5, out of
30 cases falling in the I and II stages, 13 sample were showed positive  expression of CMV, while, out of 10
cases falling in stage III and IV, 4 out of them were showed positive expression. In figure 6, and according to
the site distribution, 8 cases out of 25 were expressed positive relation of transitional cell carcinoma with CMV
and 9 out of 15 were showed positive correlation of squamous cell carcinoma, otherwise, and as we can see in
figure 7, nine out of 20 smokers patients were expressed positive and 8 out of 20 nonsmoker patients were
positive CMV expression

To best of our knowledge ,there is no Iraqi study referred for the role of CMV in bladder cancer with
the use of insituhybridization . In our study and as shown in table (1). Cytomegalovirus have been associated
with different parameters statistically in highly significant relation with grade and site (p = 0.0153, p= 0.0144)
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at (p≤ 0.01), and with each of age (p=0.0277), gender(p=0.0466), stage (p=0.0272) respectively at (p≤ 0.05),
but with non- significant correlation with smoking .

It suggested that CMV make a great role in the etiology of immunodeficient than in
immunocomproment bladder cancer patients(35). The highly significant correlation of CMV with bladder
cancer in this study explain the meaning of viral agent is the most important infection factors associated with
human malignancies(36, 40).

Table 1: The distribution of bladder cancer patients regarding their age, gender, histological grade,
stage, smoking habit and the site of the tumor  correlation  with cytomegalovirus virus (CMV).

Factors CMV positive
results  =  17
(42.5%)

CMV negative
results  =  23
(57.5%)

p- value
χ2 test chi
square

Age
≤ 60
˃ 60

7(41.1%)
10(58.8%)

11(47.8%)
12(52.1%)

0.0277
4.972 *

Gender
Male
Female

10(58.8%)
7(41.1%)

10(43.4%)
13(56.5%)

0.0466
4.015 *

Grade
Well
Moderate
Poor

8(47%)
4(23.5%)
5(29.4%)

13(56.5%)
5(21.7%)
5(21.7%)

0.0153
8.824 **

Stage
I – II
III - IV

13(76.4%)
4(23.5%)

17(73.9%)
6(26%)

0.0272
4.042 *

Site
TCC
SCC

8(47%)
9(52.9%)

17(73.9%)
6(26%)

0.0144
7.926 **

Smoker
Non smoker

9(52.9%)
8(47%)

11(47.8%)
12(52.1%)

0.255
1.038 NS.

*(significant)
**(higly significant)
NS(non significant)

Figure (1): Distribution of bladder cancer patients in relation with cytomegalovirus
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Figure (2) :Distribution of CMV according to the age of bladder cancer patients.

Figure (3): Distribution of CMV according to the gender of bladder patients

Figure (4): Distribution of CMV according to the tumor grade of bladder cancer .
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Figure 5:Distribution of CMV according to the stage of the tumor of bladder cancer patients.

Figure (6): Distribution of CMV according to the site of the tumor of bladder cancer patients.

Figure (7): Distribution of CMV according to the smokers of bladder cancer patients
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