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Abstract 

Background: Hepatitis C infection is often asymptomatic but chronic infection with 

hepatitis C virus is associated with an increased risk for the development of fibrosis, 

cirrhosis, and hepatocellular carcinoma.  

Objective: To assess the expression of cyclin D1 in liver tissues of patients with chronic 

hepatitis C virus and related with different parameters such as gender, age, stage of fibrosis 

and histological active index. 

Patients and Methods: Twenty one formalin fixed, paraffin-embedded liver tissue blocks 

were included (16 males and 5 females), age range (15-60) years. They were collected 

from the archives of histopathology laboratories of Hepatology and Gastroenterology 

Teaching Hospital in Baghdad, Iraq, the present study done in department of Microbiology 

– College of Medicine – University of Diyala during the period from 1st August 2014 till 

1st March 2015. All the samples are related to the period between 2009 to 2012. 

Histopathological sections were made for these liver biopsies and stained by hematoxylin 

and eosin stain for definitive diagnosis. The molecular detection of cyclin D1 in those 

tissue blocks were performed by using immunohistochemistry. 

Results: Distribution of 21 patients with chronic active hepatitis diagnosed by 3rd generation 

enzyme linked immunosorbant assay revealed that 16 were males are higher (76.19%) than 

females 5(23.8%). The mean age was 38 years, most infection occurs within age group 31-45 

years. The majority of the liver cases were diagnosed to have histological active index was 

5/18 total number was 10 cases. Among liver tissues, 5 out of 21 (23.8%) showed 1/6 and 2/6 

stage of fibrosis. Expression of cycline D1 demonstrated that 16 cases was positive while 5 

was negative. Statistical analysis revealed significant differences between expression of 

cycline D1 and age, grade, HAI, but not significant with stage of fibrosis.  

Conclusion: Cyclin D1 play important role in development and progression of hepatitis C 

virus, these findings support the concept that the cell cycle regulation may play a role in 

initiation and development of hepatocellular carcinoma; need to be confirmed by further 

large scale studies. 
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Introduction 

     Hepatitis simply means inflammation of 

the liver. Hepatitis may be caused by a virus 

or a toxin substance such as alcohol. 

Viruses that can cause injury to liver cells 

include the hepatitis A, hepatitis B and 

hepatitis C viruses. These viruses are not 

related to each other or to hepatitis B virus 
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and differ in their structure they are spread 

among individuals [1]. 

     It is estimated that approximately 130-

170 million people worldwide are infected 

with hepatitis C virus. According to data 

from world health organization (WHO) 

community and blood donor surveys, the 

African and Eastern Mediterranean 

countries report the highest prevalence rates 

(>10%). The rates of infection in the 

general population and the incidence of 

newly-acquired cases indicate an 

appreciable change in the epidemiology of 

the infection [2]. 

     Hepatitis C virus (HCV) is an enveloped 

RNA virus belonging to the flaviviridae 

family. Hepatitis C virus contains a single-

stranded plus polarity RNA genome of 

approximately 9500 nucleotides [3]. Blood 

tests use to measure albumin level, liver 

function tests, prothrombin time and liver 

biopsy as well as genetic testing is done to 

check for the type of hepatitis C also can 

use enzyme immune assay (EIA) assay to 

detect hepatitis C antibody and hepatitis C 

RNA assays to measure virus levels (viral 

load) [5].     

    Cyclin D is a member of the cyclin 

protein family that is involved in regulating 

cell cycle progression. The synthesis of 

cyclin D is initiated during G1 and drives 

the G1/S phase transition. Cyclin D protein 

is anywhere consists of 155 to 477 amino 

acids in length [6]. The effects of HCV 

proteins on hepatocarcinogenesis have 

undergone intense investigation during the 

recent years. These studies have implicated 

three viral proteins (Core, NS5A, and NS3)  

in hepatocarconogenesis. The involvement 

of all three proteins have been described as 

being in control of cell cycle through 

alteration of or interaction with key cellular 

regulator proteins such as p53, p21, cyclins 

as well as transcription factors, proto-

oncogenes, and growth factors/ 

cytokines  [7]. 

    In Iraq many studies done about HCV, 

study of [8]. Who determine the anti-HCV 

seroprevalence in pregnant women and 

shows that 3.21% rate of infection. Another 

study done by [9].Shows that the prevalence 

of anti-HCV antibodies was 7.1% in the 

general population. while other study 

determines genotype of virus among 

thalassemic, chronic liver disease and blood 

donors [10]. 

     To the best of our knowledge, there is no 

previous study in Iraq about cylin D and 

hepatitis so this study design to assess the 

expression of cyclin D1 in patients with 

chronic hepatitis C virus and related with 

different parameters such as gender, age, 

stage of fibrosis and histological active 

index. 

Patients and Methods 

     Ninety the subjects included in this study 

were represented by their archival formalin-

fixed, paraffin embedded tissue blocks with 

liver tissue. Twenty one formalin-fixed, 

paraffin embedded blocks tissues were 

obtained, from patient's liver tissue had 

positive test for anti-HCV antibodies (3rd 

generation ELISA, plasmatic laboratory 

products Ltd, United Kingdom) from the 

archives of Hepatology and Gastroenterology 

Teaching Hospital in Baghdad. Their age 

ranged from 15 to 60 years. This study was 

carried out in department of  Microbiology - 

College of Medicine - University of Diyala 

during the period beginning from 1st  August 

2014 till 1st March 2015. While the 

pathological samples were collected during 

the period from 2011 to 2012. 

    In    Liver tissue sections were cut at 4 µm 

and placed on positively-charged slides; one 

section was stained with hematoxylin and 

eosin [11]. And second used for the detection 

of cyclin D1 by immunohistochemistry 

technique (IHC). Anti-cyclin D1 antibody- 
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(ab16663), and Rabbit specific HRP/DAB 

detection IHC Kit (ab64261) from 

Cambridge Science Park. England was used. 

       The slides were deparaffinized and 

rehydrated by xylene and serially graded 

alcohol for 5 minutes each , then distilled 

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, and incubated at 37°C for 5 minutes, 

slides washed with PBS thereafter. Primary 

antibody was applied to cover slides and 

incubated for 1 hours in humidity chamber at 

37°C (primary antibody was prepared at 

dilution 1:100). Slides were rinsed gently in 

PBS. The secondary antibody was added for 

10 minutes at room temperature, followed by 

the addition of Streptavidin-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 400 magnifications was finally 

done. Interpreted as positive when >10% of 

the infected cell expressed the marker with a 

moderate to strong intensity of staining. Also 

we study the relationship between cyclin D1 

overexpression and different variables Also 

we study the relationship between cyclin D1 

overexpression and different variables. 

Statistical analysis 

     Statistical analysis were conducted to 

describe different variables and parameters in 

this research and to describe relationships 

with each other as well. Chi-square and 

Fischer exact test was used to find out the 

effect of different patients criteria on the 

reading of each marker of 

immunohistochemistry. 

Results 

     A twenty one causes where obtain from 

patient with chronic hepatitis C infection 16 

(76.1%) were males and 5 (23.8%) were 

females. Statistical analysis show the 

significant differences between males and 

females.  

Table (1): Distribution of patient with chronic hepatitis C infection according to their gender. 

Gender Number Percentage Comparison of Significance 

Chi
2
-value                 Sig 

Male 16 76.19% 5.762                     0.016 * 
Female 5 23.8% 

Total 21 100% 

*Significant     

     In the present study mean age was 

38.90 years, distribution of age which 

demonstrated that most causes 13(61.9%) 

of chronic HCV patient were in age group 

(3145) while age group (15-30) and (46-

60) low percent. Respectively (14.28%) 

and (23.8%). The statistical analysis  

demonstrated significant differences 

table(2).

Table (2): Distribution of patients with chronic hepatitis C infection according to their age. 

Age 

stratum 

Number Percentage Comparison of Significance 

Chi
2
-value                   Sig. 

15-30 3 14.28% 8.000                         0.018*   

31-45 13 61.9%  

46-60 5 23.1%  

Total 21 100%  

 

*Significant 
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     According to stage of fibrosis, the results 

show in table (3) which revealed that 10 

cases (47.61%) have 5/18, while 5 causes 

(23.8%) have 4/18  and 2 causes (9.52%) for 

3/18 and 8/18 and 1 causes (4.76%) for 6/18 

and 9/18. On other hand statistical 

analysis was demonstrated highly significant 

difference in different group. 

 

Table (3): Distribution of patients with chronic hepatitis C infection cases according to 

Histological Active Index. 

 

 

 

 

 

 

 

 

     According to the fibrosis, histological 

diagnosis revealed that 5 causes (23.8%) 

had 1/6 and 2/6 fibrosis and 3 causes 

(14.28%) had 5/6 fibrosis while 3/6, 4/6  

and 6/6 fibrosis had same percent 2 causes 

(9.52%) as shown in table (4). Statistical 

analysis not find significant difference.

Table (4): Distribution of patients with chronic hepatitis C infection according to stage of fibrosis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     The expression of cyclin D1 in tissues 

from patient with chronic hepatitis C 

infection was76.19 % (16 out of 21) 

show positive expression,   

 

while 23.80%  (5 out of 21) show 

negative expression, Significant 

differences noticed according to 

expression as shown in figure (1). 

Table (5):  IHC positive and negative cyclin D1 expression in patient with chronic hepatitis C infection 

 

 

 

 

 
          

*Significant  

HAI Number Percentage Comparison of Significance 

Chi
2
-value                   Sig. 

3/18 2 9.52% 17.571                     0.004* 

4/18 5 23.8% 

5/18 10 47.61% 

6/18 1 4.76% 

8/18 2 9.52% 

9/18 1 4.76% 

Total 21 100% 

Fibrosis Number Percentage Comparison of Significance 

         Chi2-value                   Sig. 

0 2 9.52%      4.000                    0.677       

1/6 5 23.8% 

2/6 5 23.8% 

3/6 2 9.52% 

4/6 2 9.52% 

5/6 3 14.28% 

6/6 2 9.52% 

Total 21 100% 

IHC result Number   Percentage   Comparison of Significance 

    Chi
2
-value                   Sig. 

Cyclin D-Positive 16 76.19 %       5.762                      0.016* 

 

 
Cyclin D-Neggative 5 23.80% 

Total 21 99.99% 



Role of Cyclin D1 in Patients with Chronic Hepatitis C                                                             Dina Abas karbool 

 

 

 

Diyala Journal of Medicine                                                     13                                                  Vol.11, Issue 2,December 2016 

 

 
Figure (1):Immunohistochemistry- cyclin D1 expression in tissues of patient with chronic hepatitis C 

infection, stained by DAB chromogen and counter stained with heamatoxylin is shown as radish 

brown in positive cases (magnification power, 400). A-Negative expression B-Positive expression. 

      Table (6) demonstrated that 

expression of cyclin D 1 according to 

score distribution, out of 16 positive 

expressions revealed that 12 cases had 

high expression, intermediate expression 

and 3 had low expression, 75%, 6.25% 

and 18.75% respectively. 
 

 

Table (6): Score for positive expression of cyclin D1- IHC in patient with HCV. 

Variable Positive Comparison of Significance 

Chi2-value                   Sig 

High 12(75%) 2.875                   0.002*                 

Intermediate 1(6.25%)  

Low  3 (18.75%)  

Total 61  

                          *Significant 
     Table (7) showed that positive 

expression of cyclin D1related to 

different parameters. Statistical analysis 

showed significant differences between 

cyclin D1 expression with age, gender 

and HAI while non-significant with stage 

of fibrosis. 

 

Table (7): Immunohistochemistry expression of positive and negative cyclin D1 relation to different 

parameter. 

Comparison of Significance 

Chi2-value                   Sig 
Negative Positive Variable 

0.010* 9.125 1(20%) 

2(405%) 

2(40%) 

2(12.5%) 

11(68.75%) 
3 (18.75%) 

15-30  

31-45 

46-60 

Age 

0.046* 4.000 4(25%) 

1(20%) 

12(75%) 

4(80%) 

Male  

Female  

Gender 

0.016* 14.000 1(20%) 

2(40%) 

2(40%) 

0 

0 

0 

1(6.25%) 

3(18.75%) 

8(50%) 

1(6.25%) 

2(12.5%) 

1(6.25) 

3/18 

4/18 

5/18 

6/18 

8/18 

9/18 

 

 

 

 

 

0.544 5.000 1(20%) 

2(40%) 

0 

1(20%) 

0 

1(20%) 

1(20%) 

 

1(6.25%) 

3(18.75%) 

5(31.25%) 

1(6.25%) 

2(12.50%) 

2(12.50%) 

2(12.50%) 

0 

1/6 

2/6 

3/6 

4/6 

5/6 

6/6 

Fibrosis 

 

 

 

A

B 

B 



Role of Cyclin D1 in Patients with Chronic Hepatitis C                                                             Dina Abas karbool 

 

 

 

Diyala Journal of Medicine                                                     14                                                  Vol.11, Issue 2,December 2016 

 

Discussion 

     Current study which demonstrated that 

the prevalence of HCV infection was found 

in males 16(76.19%) more than females 

5(23.8%), this results was in agreement 

with the findings of Li (2014), who 

reported that males  high percent compare 

with females in HCV infection [12], Also 

agreement with studies done by other 

researchers [13, 14]. This may be related to 

the fact that males in Iraq are more socially 

active than female. Furthermore, they are 

more exposed to male-related risk factors 

than females due to their work (e.g. hair 

dressing and circumcision). This result of 

present study disagree with large cross-

sectional studies have not demonstrated 

gender differences in the rate of chronicity 

in hepatitis C infection which revealed 

similar rates of HCV chronicity among both 

men and women [15, 16]. 

     According to age distribution the preset 

study revealed that 61.9% occur in patient 

in age group (31-45 years), followed by age 

group (46-60), this results in agreement 

with finding of Azza et al., (2010), who 

show that age (>45 year), male gender, 

alcohol drinking, hypertension, creatinine 

and HCV infection were the significant 

factors associated with the presence of 

HCV [13]. This age related increase of 

incidence of hepatic neoplasia in HCV 

infected subjects appears to be an attributed 

to the inherent decline of the immune 

system and macrophage surveillance in old 

patients in addition to the increasing 

incidence of mutations of HCV infected 

hepatocytes [17]. 

    Prevous study of [20] have reported that 

infection with chronic hepatitis C virus is 

typically characterised by slowly 

progressive hepatic fibrosis, with  

 

progression from stage 0 (no fibrosis) 

to stage 4 (cirrhosis) taking place at 

approximately 0.10-0.15 fibrosis units 

(median) per decade [20]. However, it is 

recognised that some patients do not 

progress while others rapidly develop 

significant fibrosis. Many studies have 

assessed the factors that could influence 

this rate of fibrotic progression   [20, 21]. 

     The present study showed high percent 

within 1/6 and 2/6 fibrosis, these finding in 

an agreement with McCaughan and George 

(2004) who demonstrated same results 

[22].These results agreement with findingof 

[14]. 

     The scores in the present cases show that 

majority of the cases 10(47.61%) had 5/18 

moderate to severe degree of 

necroinflammatory activity and this agree 

with classification of knodell and Scheuer 

[23, 24]. The staging of chronic liver 

disease is related to its time course and has 

an important.       According to Knodell, 

HAl 12% cases showed scores ranging 

between 1-3, in 32% score ranged between 

4-8 and in 48% score ranged between 9-12. 

According to Scheuer HAl 8% scored 1-3, 

52% scored 4-8 and 40% scored 9-12 [24]. 

     The role of cyclin D1 in disease 

development and to a lesser extent the other 

D-type cyclins, is frequently deregulated in 

cancer and is a biomarker of cancer 

phenotype and disease progression. The 

ability of these cyclins to activate the 

cyclin-dependent kinases (CDKs) CDK4 

and CDK6 is the most extensively 

documented mechanism for their oncogenic 

actions and provides an attractive 

therapeutic target. Is this an effective means 

of targeting the cyclin D oncogenes, and 

how might the patient subgroups that are 

most likely to benefit be identified [25]. 
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        In the current study, expression of 

cyclin D1 was found in the hepatocytes of 

HCV-infected. However, the expression 

was significantly elevated and this result an 

agreement with study done by [25]. Who 

was highlighting the increased hepatocyte 

turnover in chronic HCV infection. The 

upregulation of cyclin D1 in cirrhotic livers 

cases suggests that its expression may play 

an important role in the process of 

tumorigenesis. This goes in hand with the 

findings of other investigators  [26, 27].  

Who reported that cyclin D1 

overexpression accelerates and shortens the 

G1-phase of the cell cycle, leading to a 

more rapid entry into the S-phase and also 

increases the number of cell cycle divisions. 

Study done by Raychaudhuri et al., who 

revealed that HCV non-structural protein 

5A was responsible for stimulation of 

rRNA transcription. The activation of 

rRNA transcription appears to be due to 

stimulation of phosphorylation of upstream 

binding factor (UBF1) possibly as a result 

of up-regulation of cyclin D1/cdk4 by the 

NS5A polypeptide. These results could, at 

least in part, explain a mechanism by which 

HCV contributes to transformation of liver 

cells [28]. 

         In this study statistical analysis 

revealed significant differences between 

expression of cycline D1 and age, grade, 

HAI, but not significant with stage of 

fibrosis, strong relationship between cycline 

D1 expression and stage of fibrosis but in 

this study non-significant may be related 

with limited sample size. 

     In conclusion, expression of cyclin D1 is 

very high among HCV positive cases in 

present study Cyclin D1 play important role 

in development and progression of hepatitis 

C virus, these findings support the concept 

that the cell cycle regulation may play a 

role in initiation and development of 

hepatocellular carcinoma; need to be 

confirmed by further large scale studies. 
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