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Abstract  

 
Aim and background: 

 
To evaluate hepatic expression of the nuclear proliferative marker Ki-67  and the cell cycle 

marker p53 oncoprotein in chronic hepatitis C in relation to the advanced stages of liver 

fibrosis in HCV positive Egyptian  patients. 

 

Material & Methods: 

 
Paraffin-embedded liver biopsy specimens were studied from 21 untreated  patients with 

chronic HCV infection. All patients were HCV antibody positive, as determined by a 

commercially available enzyme-linked immunosorbent assay kit. Patients having other 

etiologies for chronic liver disease including HBV infection were not included in this study. 
Liver biopsies were obtained percutaneous. All biopsies were fixed in formalin, embedded in 

paraffin, and sectioned by microtome with a thickness of 5 µm. Routine specimen processing 

involved staining slides with hematoxylin and eosin (5 levels), Masson's trichrome stain (5 
levels), for a total of 10 levels per specimen All levels were screened. All specimens were 

examined by two pathologists, and classified by consensus for all abnormal histological 

findings. The histological activity index (or histological grade) was determined using Ishak 

grading scheme
22

 expressed as a semiquantitative score for portal inflammation (0-4), lobular 
activity sporadic lytic foci (0-4) and parenchymal confluent necrosis (0-6), and piecemeal 

necrosis(0-4). The extent of fibrosis (or histological stage) was determined using Ishak score 

(0-6). Steatosis was scored according to Keliner et al 2005, from grade 0 to 3; where S0 = no 
steatosis or less than 5% (low or medium power evaluation) of parenchymal involvement by 

fatty changes, S1 (mild) = 5%-33%, S2 (moderate) = >33%-66% and S3 (severe) > 66% of 

the hepatocytes are involved by fatty changes.  Expression of p53 and Ki67 were determined 
by immunohistochemistry, using avidin-biotin-peroxidase. 

 

Results: 

 
Liver histology: The studied group (n = 21) involved 16 males and 5 females (male to female 

ratio 3.3:1). The histopathological findings of HCV infection, including portal lymphoid 

infiltration, periportal piecemeal necrosis, lymphocyte infiltration of the lobules, 
hepatocellular necrosis, steatosis and fibrosis, were studies. The age ranged from 31 to 59 

years old with mean of 44.86 ± 8.74, males 76.2%, females 23.8% .P53 expression was 

positive in 52.4% and negative in 47.6%. cytoplasmic localization dominated over nuclear 
expression. Ki 67 was negative in 81% of cases and positive in19% 

of cases,  all cases in stage 6 were positive for p53 while there were no difference in the other 

stages of fibrosis, and this relation was statistically significant.  

There was no relation between the grade of necro-inflammation and the expression of p53, 
and this result was statistically non significant.There was a relation between the percent of 
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steatosis and the expression of p53 as percent of positivity increases with the increase of the 

percent of steatosis, and this result was statistically significant using independent sample t test 

and regression test.All negative cases for P53 have negative Ki67 but this rule is not applied 
on positive cases for P53, and this relation was  not statistically significant 

There was no relation between the grade of necro-inflammation and the expression of Ki67, 

and this result was statistically non significant. 

 

Conclusion: 

 

Hepatic expression of the nuclear proliferative marker Ki-67  and the cell cycle marker p53 
oncoprotein in chronic hepatitis C in relation to advanced stages of liver fibrosis in HCV 

positive patients are expressed in a considerable present of cases which should be cansdidates 

for follow up for early detection of hepatocellular carcinoma.    

 

Introduction 

 
Chronic hepatitis HCV infection is a major 
risk factor for the development of 

hepatocellular carcinoma (HCC) through a 

multistep pathway that involves viral and 
non-viral-dependent pathophysiological 

steps  (Idilman ; et al 1889)., 

(Nakamoto; et al 1998)., (Koike ;et al 

1999). HCV, an RNA virus, exerts its 
oncogenic effect by inducing a mutator 

phenotype through the action of its 

proteins (Matsubara et al 1990)., 
(Moriya et al., 1998) ., (Machida et al ., 

2004). Increased DNA synthesis per se is 

not sufficient to induce carcinogenesis 
unless genetic alterations, induced by 

various factors, appear and gradually 

accumulate, the nuclear proliferative 

marker Ki-67 was found to be related to 
dysplastic liver changes and hepatocellular 

carcinoma (HCC). (Ledda-Columbano et 

al., 1996) ., (Wong  et al., 1999). One of 
the genes, most extensively studied in 

animal and human hepatocarcinogenesis, 

is the p53 tumour suppressor gene. (Tabor 
et al., 1997). P53 encodes a nuclear 

phosphoprotein that controls normal cell 

proliferation, DNA repair and apoptotic 

cell death.
 
(Cox et al.,1995).,( Jacks et al., 

1996 ). The wild-type p53 protein has a 

short half-life and is expressed in very low 

amounts, precluding its detection by 
immunohistochemical approaches under 

normal conditions.
 
( Porter et al., 1992). 

However, exposure of cells to a variety of 

stress factors, results either in an increased 
rate of synthesis and stability of wild p53, 

or mainly in the production of a mutated 

protein with a longer half-life, which may 

become detectable by 

immunohistochemistry. (Porteret al., 

1992) .,(Cox et al.,1995)., (Livni llan Y 

et al.,1995)., (Jacks et al., 1996 )., 

(Tabor et al., 1997).,. Mutations of p53 

are common in human HCC, vary 
considerably in different geographical 

regions, ranging from 10 to 60% in 

incidence and have been associated with 
histological grade, size of tumour and age 

of the patients. (Jaskiewticz et al.,1995) 

.,(Tabor et al., 1997)., (Qin, et al., 1997). 
Overexpression of p53 in HCC is not 

necessarily correlated with mutations of 

the gene. (Bourdon et al., 1995)., (Kang 

et al., 1998). The development of HCC 
seems to be preceded by foci of altered 

hepatocytes. These foci are composed of 

differentiated liver cells that show 
characteristic metabolic and molecular 

aberrations and gradually progress via 

various intermediate forms to a malignant 

phenotype (Farber et al., 1992). In this 
setting, the proposed sequence of 

hepatocarcinogenesis is evolving through 

chronic hepatitis/cirrhosis to small foci of 
dysplasia, a low/high-grade dysplastic 

nodule and finally to HCC. 

Morphologically the dysplastic nodule is 
characterized by zones of cells with 

increased nuclear density and rarely foci 

of decreased reticulin staining and isolated 

glandular structures (International 

working Party,1995). 

 

Patients and Methods 
  

Paraffin-embedded liver biopsy specimens 
were studied from 21 untreated  patients 

with chronic HCV infection. All patients 
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were HCV antibody positive, as 

determined by a commercially available 

enzyme-linked immunosorbent assay kit. 
Patients having other etiologies for 

chronic liver disease including HBV 

infection were not included in the study. 
 Liver biopsies were obtained 

percutaneous, ultrasound-guided by a 

Menghini needle 14G with 1.6 mm 

internal diameter. All biopsies were fixed 
in formalin, embedded in paraffin, and 

sectioned by microtome with a thickness 

of 5 µm. Routine specimen processing 
involved staining slides with hematoxylin 

and eosin (5 levels), Masson's trichrome 

stain (5 levels), for a total of 10 levels per 
specimen. All levels were screened. All 

specimens were examined by two 

pathologists, and classified by consensus 

for all abnormal histological findings. The 
histological activity index (or histological 

grade) was determined using Ishak 

grading scheme (Ishak et al.,1995) 
expressed as a semiquantitative score for 

portal inflammation (0-4), lobular activity 

sporadic lytic foci (0-4) and parenchymal 

confluent necrosis (0-6), and piecemeal 
necrosis(0-4). The extent of fibrosis (or 

histological stage) was determined using 

Ishak score (0-6). Steatosis was scored 
according to (Keliner et al 2005), from 

grade 0 to 3; where S0 = no steatosis or 

less than 5% (low or medium power 
evaluation) of parenchymal involvement 

by fatty changes, S1 (mild) = 5%-33%, S2 

(moderate) = >33%-66% and S3 (severe) 

> 66% of the hepatocytes are involved by 
fatty changes.   

Imunohistochemistry 

 
Expression of p53 and Ki67 were 

determined by immunohistochemistry, using 

avidin-biotin-peroxidase. Sections on coated 
slides were dewaxed in xylene, taken 

through ethanol to water to rehydrate. The 

sections were microwaved in 10 µm sodium 

citrate buffer (pH 6,0) at 10 min intervals 
for a total of 20 min. Endogenous 

peroxidase activity was blocked by 

incubating the sections in a solution of 3% 
hydrogen peroxide for 20 minutes at room 

temperature. After washing in PBS the 

sections were incubated with the primary 

monoclonal mouse anti-human Ki67 (1:50), 

monoclonal mouse anti-human p53, clone 
DO7 (Dako) (1:100), overnight at 4 C

o
. The 

sections were washed with PBS and 

incubated with a biotinylated secondary 
antibody for 30 minutes, followed by 

incubation with streptoavidine-biotin-

peroxidase complex (DAKO) for further 30 

minutes, at room temperature. Staining was 
carried out using a solution 3-

3'diaminobenzidine (DAB-Sigma), 

containing 1% hydrogen peroxide and 
lightly counterstained with Harris 

hematoxylin.  

Sections known to express high levels of 
p53 and Ki67 were included as positive 

controls, while negative control slides 

omitted the primary antibody. Ki67 

labelling index was determined by 
observing 100 nuclei in areas of the section 

with the highest labelling rates, and was 

considered positive when 10% or more of 
cells were stained

24
. The sections were 

judged positive for p53 when 5% or more 

cells were stained as described by 

(Nakamura et al 2005 and Meara et 

al.,2007).  

 

Results 
 

Liver histology: The studied group (n = 
21) involved 16 males and 5 females 

(male to female ratio 3.3:1). The 

histopathological findings of HCV 
infection, including portal lymphoid 

infiltration, periportal piecemeal necrosis, 

lymphocyte infiltration of the lobules, 

hepatocellular necrosis, steatosis and 
fibrosis, are shown in table ( 1 ). 

The age ranged from 31 to 59 years old 

with mean of 44.86 ± 8.74, males 76.2%, 
females 23.8% . 

P53 expression was positive in 52.4% and 

negative in 47.6%. cytoplasmic 
localization dominated over nuclear 

expression as was also found by Xinwei et 

al.,2006
27

. 

Ki 67 was negative in 81% of cases and 
positive in 19% of cases, Figures 1-4. 
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76.20%

23.80%

Male

Female

 
 
Table (2) showed that all cases in stage 6 were positive for p53 while there was no difference in the 

other stages of fibrosis, and this relation was statistically significant. 

 
Table (3) showed that there was no relation between the grade of necro-inflammation and the 

expression of p53, and this result was statistically non significant. 

 

Table (4) showed that there was a relation between the percent of steatosis and the expression of p53 

as percent of positivity increases with the increase of the percent of steatosis, and this result was 

statistically significant using independent sample t test and regression test. 

 

Table (6) showed that all negative cases for P53 have negative Ki67 but this rule is not applied on 

positive cases for P53, and this relation is not statistically significant 

 

Table (7)  showed that there was no relation between the grade of necro-inflammation and the 
expression of Ki67, and this result was statistically non significant. 

 

Table ( 1 ): Showing the expression of P53 & Ki-67 in chronic hepatitis C patients: 

 

Seri

al 
No 

Se

x 

Ag

e 

Port

al 

Periport

al 

Lyti

c 

Conf

luent 

Steatosi

s 

NI Fibrosis P5

3 

Ki

-
67 

Dyspl

a 

001 F 31 3 2 2 2 40% 9/18 6 + + - 

002 M 37 3 3 2 0 10% 8/18 6 + - - 

003 M 45 3 3 2 0 10% 8/18 6 + - - 

004 M 50 3 3 2 1 10% 9/18 6 + + - 

005 M 40 2 2 2 0 30% 6/18 6 + - - 

006 F 47 2 2 2 0 5% 6/18 6 + - - 

007 M 43 3 3 2 2 5% 10/18 6 + + - 

008 M 55 3 3 2 1 10% 9/18 5 + - - 

009 M 56 3 2 2 2 20% 9/18 5 + - - 

010 M 50 3 2 2 1 5% 8/18 5 - - - 

011 F 35 2 1 3 0 5% 6/18 5 - - - 

012 M 36 2 1 2 2 0 7/18 5 - - - 

013 M 39 4 2 3 1 0 10/18 5 - - - 

014 M 51 2 2 2 0 5% 6/18 5 - - - 

015 M 48 2 2 2 0 10% 6/18 4 - - - 

016 f 33 2 1 2 0 0 5/18 4 - - - 

017 M 38 1 0 1 0 0 2/18 4 + - - 

018 F 37 1 1 1 0 5% 3/18 4 + - - 

019 M 54 2 1 2 0 0 5/18 4 - - - 

020 M 59 3 2 3 1 0 9/18 4 - -- - 

021 M 58 4 4 2 3 10% 13/18 4 - + - 
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Table (2): Relation between p53 and stage of fibrosis 

 

Stage of fibrosis 

P53 

P value Positive 

N                 % 

Negative 

N                    % 

4 2                 28.6 5                  71.4 < 0.05 

5 2                 28.6 5                  71.4 

6 7                 100 0                     0 

 

  

Table (3): Relation between P53 and NI geade 

 

 

 

 Table (4):  Relation between p53 and percent of steatosis  
 

 

 

 
 

 

 

 
 

 

 
 

NI grade 

P53 

P value Positive 

N                 % 

Negative 

N                    % 

2/18 1                   100 0                      0 

> 0.05 

3/18 1                   100 0                      0  

5/18 0                      0  2                   100 

6/18 2                     40 3                     60 

7/18 0                      0  1                   100 

8/18 2                  66.7 1                  33.3 

9/18 4                  66. 2                  33.3 

10/18 1                   100 0                      0  

13/18 0                       0 1                   100 

Steatosis 

P53 
Total 

              N    
Positive 

N                 % 

Negative 

N                    % 

0% 1                  16.7 5                  83.3 6 

5% 3                     50 3                      5 6 

10% 4                  66.7 2                    33. 6 

20% 1                   100 0                     0   1 

30% 1                    10 0                     0   1 

40% 1                   100 0                     0   1 

Steatosis 
P 53 

Significance 
Positive Negative 

SD+Mean  12.1+13.18 4.11+3.5 
< 0.05 

Std. Error 3.65 1.3 
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17.6%

50%

66.7%

100% 100% 100%

0%

20%

40%

60%

80%
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P

5
3
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a
s

e
s

0% 5% 10% 20% 30% 40% Steatosis

 

 

 

Table (5) : Relation between Ki 67 and stage of fibrosis 
 

Stage of fibrosis 

Ki 67 

P value Positive 

N                 % 

Negative 

N                    % 

4 1                 14.3 6                  85.7        

    

> 0.05 

5 0                   0.0 7                   100        

    

6 3                 42.9 4                  57.1        

    

 

 
 

Table (6):  Relation between p53 and Ki-67 

 

 

Ki-67 

P value Positive 

N                    % 

Negative 

N                 % 

P53 
Positive 3                 27.3 8              72.7 

> 0.05 
Negative 1                   10 9                 90 

 



Azza Hegazy…et al 

 
7 

 

 

 

Table (7):  Relation between Ki-67 and NI grade 

 

 

 

 

 

 

 
 

 

 
Figure (2 ): Showing a case of chronic hepatitis 

expressing Ki67 protein (X100). 

 
Figure (1 ): Showing a case of chronic hepatitis 
with advanced fibrosis.  Masson's trichrome 

stain (X100).  

 
Figure (4 ): Showing a case of chronic hepatitis 
expressing positive cytoplasmic staining of P53 

protein (Left ), on the right negative staining 

(X100). 

 
Figure ( 3): Showing a case of chronic hepatitis, 

stage 6 fibrosis, H&E (X100). 

NI grade 

Ki-67 

P value Positive 

N                 % 

Negative 

N                    % 

2/18 0                       0 2                   100 

> 0.05 

3/18 0                       0 1                   100 

5/18 0                       0 2                   100 

6/18 0                       0 3                     60 

7/18 0                       0 3                   100 

8/18 0                       0 1                  33.3 

9/18 2                  33.3 4                  66.7 

10/18 1                   100 0                       0 

13/18 1                   100 0                       0 

R 
L 
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Discussion  

 
Hepatitis C virus (HCV) infection account 
for a vast majority of viral hepatitis cases 

in many geographical areas. Since patients 

currently asymptomatic with relatively 

mild disease will eventually progress to 
the end stage liver disease and develop 

hepatocellular carcinoma (HCC). 

Currently, there is no vaccine against 
HCV and antiviral treatment is not only 

expensive but relatively toxic and is 

sufficiently ineffective in treating all of the 
patients (Anthony P et al., 1978). This 

underscores the need for more effective 

therapies. A better understanding of the 

molecular mechanisms underlying  the 
pathology of chronic HCV infections 

could be helpeful in identifying novel 

therapeutic targets against the disease . 
The hallmarks of chronic HCV infection 

in the liver are inflammation, necrosis, 

hepatocellular damage and fibrosis . The 

damage caused by inflammation and 
necrosis leads generally to proliferation of 

the remaining hepatocytes ,a characteristic 

of liver regeneration (Rehermann et al., 

2005). Proliferative responses of 

hepatocytes to HCV infection are 

particularly important in subsequent 
pathogenesis as hepatocytes are the 

primary site of HCV replication and 

receive different cellular stresses from 

lymphocytes and kupffer cells.Several 
studies have measured proliferative 

activity in liver tissue from patients with 

chronic HCV infection using a variety of 
markers such as Ki-67 (Anzola et al., 

2004)., (Arima et al., 2001).. 

The molecular events during proliferation 
are related closely to cell cycle and its 

regulation. When stimulated to 

proliferate,hepatocytes first enter the  G1 

phase of the cell division cycle which is 
followed by DNA synthesis, or S phase. 

Progression through each phase of the cell 

cycle involves periodic activation of 
phase-specific protein kinase complexes. 

Compressing of cyclones and cyclin 

dependent kinases (CDKs) (Basu et al., 

2002)., (Kao et al., 2004) . 
Cyclin –CDK complexes are known to be 

regulated negatively by CDK inhibitors 

(CKIs), which are induced in response to 

different stimuli including DNA damage 

and oxidative stress. One such inhibitor is 

the P21 (WAF/CIP1)p21 protien that 
binds to various cyclin –CDK complexes 

the activity of CDK in both P53-dependant 

and P53 independent fashion
 
(Sato et al., 

2006).,(Moriya et al., 1998). So P53 is of 

relevance while studying the HCV 

induced disease. Expression of the cell 

cycle regulator P53 in patients with HCV 
was observed in 52.4% of our  cases. It 

was found to be associated with the 

fibrosis stage and not to the inflammation 
grade as was also moticed by (Abdel 

Fattah et al., 2009) and in contrary to 

(Siara et al., 2008) Who found P53 
expression is weakly associated with 

inflammation grade and not with fibrosis 

stage.  

As regards steatosis P53 Positivity 
increased with the increase of the percent 

of steatosis and this result was statistically 

significant, in contrast to (Siara et 

al.,2008) who found no significant 

association between this cell cycle 

regulator and the degree of steatosis.  
Ki 67 protein was negative in 81% of 

cases and positive in 19% of cases and 

they were mostly of stage 6. We observed 

the relationship of Ki67 with fibrosis 
statistically insignificant as was also 

noticed by (Koskinas et al., 2005) .,( 

Aldora et al., 2007).       
Conclusion : hepatic expression of the 

nuclear proliferative marker Ki-67  and the 

cell cycle marker p53 oncoprotein in 

chronic hepatitis C in relation to advanced 
stages of liver fibrosis in HCV positive 

patients are expressed in a considerable 

present of cases which should be 
cansdidates for follow up for early 

detection of hepatocellular carcinoma.  
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 (سي)ريين المصابين بالفيروشفي كبد المرضي المص P53و   Ki 67الكشف عن 
 

عسه السيد حجازى
1 

زكي أحمد نشوى  -
2
 نجوى عبدالوىاب –سامح محمد سيف – 
 

 انًعٓذ انقٕيٗ نآليزاض انًرٕغُّ انكثذ
 

 

 :المقدمو وىدف البحث

 

نيفيّ  نرٓاتاخ انًشيُّ فٗ انكثذ انٗ يزاحم ذثذأ يٍ أنرٓاتاخ عاديّ انٗ أنرٓاتاخ يصحٕتّ تركٕيٍ أَظجّطٕر الا ذر

 ثى انٗ يزحهّ يرقذيّ ْٔٗ ذهيف كايم تانكثذ ٔقذ ذكٌٕ يصحٕتّ تأٔراو طزغاَيّ فٗ تعط اآلحياٌ

 

انًزظٗ انًصزييٍ  تعط يٓذف ْذا انثحث انٗ دراطّ انرغيزاخ انثاثٕنٕجيّ انًصاحثّ نهفيزٔص طٗ فٗ كثذ

تأطرخذاو  نًرٕغُّ ٔانكثذ تانقاْزِانًصاتيٍ تٓذا انفيزٔص ٔانذيٍ ذًد يراتعرٓى فٗ انًعٓذ انقٕيٗ نآليزاض ا

 (  Ki 67   ٔP53) دلئم األٔراو 

 

 :المرضي وطرق البحث

 

ثثممد  اايممزأج 9رجممم ٔ  21يممُٓى  أعايمم 95-12ذرممزأأ أعًممارْى تمميٍ  أيزيعمم 12ذرعممًٍ ْممذِ انذراطممّ عممذد  -

انفيمزٔص َفظمّ أصاترٓى جًيعأ تفيزٔص طٗ يٍ خالل انكشف عٍ اآلجظاو انًعادِ نهفيزٔص ٔكذنك انكشف عمٍ 

ثذ ْؤلء انًزظمٗ عمٍ نرٓاتاخ انًشيُّ فٗ كٔذى أطرثعاد أٖ طثة أخز نالا ( PCR)عٍ غزيق فحص عيُاخ انذو 

 .كهيُيكٗ ٔانرحانيم انآلسيّغزيق انكشف اآلا 

 

رطمانٓا نًعًمم انثماثٕنٕجٗ نعًمم قطاعماخ يُاطمثّ عهمٗ يظمرٕياخ ذى أخذ عيُّ كثذيمّ يمٍ جًيمل انًزظمٗ ٔذمى اا  -

نرٓاتاخ ٔيزحهّ انرهيمف آلَظجّ انهيفيّ نرحذيذ درجّ الا يخرهفّ ٔذى صثغٓا تانصثغاخ انعاديّ ٔانصثغاخ انخاصّ تا

 ( .  Ki 67   ٔP53) ٔذى صثاغح األَظجّ تذلئم األٔراو  .فٗ ْؤلء انًزظٗ

 

 :النتائج

 

ذقمذو  يجاتيمّ يملٔكاَمد نمّ عالقمح اا   P53يجاتيمّ نكافمف األٔراو يٍ انحالخ كاَد اا % 91.5أٌ أظٓزخ انُرائج  

نرٓاب كًا كاَد انعالقّ أيعأ أيجاتيّ يل سيادج درجمّ ذمذٍْ انكثمذ أيما تانُظمثّ نمذلئم حالخ انرهيف ٔنيض حانح الا 

ٍ يجاتيمّ يمد يعظمى انحمالخ الا ا ٔكاَميُٓم% 25أيجاتيا فمٗ يٍ انحالخ اا % 12فكاَد طهثيّ فٗ  Ki 67األٔراو 

ذاٌ انكافمفاٌ فمٗ يزاحمم انرهيمف انًرقذيمّ يقٕدَا انٗ أَمّ يُصمب تأطمرخذاو ْم انًزحهّ انظادطّ يٍ ذهيف انكثذ ْٔذا

 . نهكشف عٍ األطرعذاد انًثكز نهرحٕل نظزغاٌ انكثذ
 


