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[bookmark: _GoBack]Abstract: Hepatitis C virus infection is a worldwide problem; people are chronically infected and at risk of developing liver diseases including cirrhosis and cancer. In recent years, a variety of stem cell markers such as CD34, CD133, CK7, CKl9, and OV6 have been found to be expressed in tumors along with intensive studies of stem cells, some of which are correlated with poor postoperative prognosis. High expression of OCT4 in tumors such as breast cancer, bladder cancer, and oral squamous cell carcinoma predicts a poor prognosis. Aim of the work-To evaluate hepatic expression of OV6, Cytokeratin 19 and (Oct3/4) in patients with HCV-induced chronic liver disease versus HCC and its correlation with the histologic activity, laboratory and clinical parameters. Patients and Methods: The present study was conducted on 75 selected patients and10 normal (age and sex matched) subjects were included as control group. The studied patients were divided into 4 groups: Group I: 20 patients with chronic viral hepatitis C. GroupII: 25 patients with post hepatitis (C) cirrhosis, GroupIII: 30 patients with hepatocellular carcinoma, Group IV: 10 healthy individuals as control., liver biopsies were taken from all groups and in control group from individuals subjected to cholecystectomy after receiving their consent. Immunohistiochemistry: Paraffin sections on positive charged slides were pretreated for antigen retrieval, then with supersensitive monoclonal human antibodies against OV6, CK19 and OCT3/4 with blockage of internal peroxidase activity. Streptavidin biotin peroxidase detection system was used, utilizing DAB as a chromogen and hematoxylin as a counter stain results. The mean values of OV6 level showed a highly significant increase in groups II and III compared to group I (p value < 0.01) and a highly significant increase in group III compared to group II (p value < 0.01). Tissue expression of CK19 were significantly increased in hepatitis, cirrhosis and HCC groups compared to control group (p value < 0.01), and there is significance in expression of CK19 in HCC compared to cirrhosis and hepatitis group (p value < 0.01). immunohistochemical stain OCT3/4 in HCC group revealed staining of OCT3/4 in all of HCC sections (83.3%) compared to cirrhotic (44%) and (20%) in hepatitis patients without cirrhosis while it was undetectable in normal control which is highly significant, also there is significant difference of tissue expression of OCT3/4 between different grades of HCC tissues. 
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1. Introduction
[bookmark: d46539e234][bookmark: d46539e242][bookmark: d46539e244][bookmark: d46539e246]Estimates indicate that 3-4 million persons are newly infected each year, 170 million people are chronically infected and at risk of developing liver diseases including cirrhosis and cancer with 350,000 deaths annually due to HCV related causes The highest HCV prevalence in the world occurs in Egypt, where the prevalence rates reached up to 15% (WHO), (2004): Sievert W, AltraifI., et al. (2011). Stem cells (SCs) are undifferentiated cells capable of renewing themselves throughout their life and of generating one or more types of differentiated cells. Some molecular markers have been found to be useful for evaluating the prognosis of the patients with hepatocellular carcinoma (HCC) after surgery. In recent years, a variety of stem cell markers such as CD34, CD133, CK7, CKl9, and OV6 have been found to be expressed in tumors along with intensive studies of stem cells, some of which are correlated with poor postoperative prognosis. OCT4 (OCT3/4, POU5F1), as one of embryonic stem cell markers, plays an important role in maintaining the stemness properties Nichols J, et al.(1998). High expression of OCT4 in tumors such as breast cancer, bladder cancer, and oral squamous cell carcinoma predicts a poor prognosis Ezeh UI, et al.(2005)., Chiou SH, et al.(2008). Oval cell marker (OV6) is a monoclonal antibody prepared against ratoval cells and is useful in identifying oval cells. OV-6 has become widely used as a marker for lineage pathways in rat models of hepatocarcinogenesis and in the proliferative response to liver injury Crosby HA (1998). Cytokeratin19 (CK19) is a biliary epithelial cell marker and is generally expressed in intrahepatic cholangiocarcinoma (ICC) cells Corcelle V, et al. (2006)). Studies have shown that the expression of CK19 in primary HCC is associated with poorer outcome Yamamoto T, Uenishi T, et al. (2005): There have also been studies demonstrating that CK19 expression in primary HCC is a significant risk factor for developing lymph node metastasis. Uenishi T, et al. (2003), Zhuang PY, et al.(2008):
Aim of the work
To evaluate hepatic expression of OV6, Cytokeratin 19 and (Oct3/4) in patients with HCV-induced chronic liver disease versus HCC and its correlation with the histologic activity, laboratory and clinical parameters

2. Patients and Methods
The present study was conducted on 75 selected patients referred to tropical medicine department El-Hussein university hospital and TBRI. Also, 10 normal subjects were included as control group.The studied patients were divided into 4 groups: Group I: 20 patients with chronic viral hepatitis C. GroupII: 25 patients with post hepatitis (C) cirrhosis. GroupIII: 30 patients with hepatocellular carcinoma. Group IV: 10 healthy individuals as control, liver biopsies were taken from individuals subjected to cholecystectomy after receiving their consent they were 6 males and 4 female with mean age (46.6 ± 10.01), their liver function tests were within normal and had no serological evidence of hepatitis C and or B and no significant pathological changes.
Inclusion criteria:
Patients with; 1- Chronic hepatitis C proved clinically,biochemically and serologically. 2- Cirrhosis due to HCV diagnosis was based upon clinical, biochemical, serological, ultrasonographic and histopathological findings3-Hepatocellular carcinoma on top of post-viral chronic liver disease either with elevation in AFP (>200ng according to American Association for the study of liver diseases (Bruix and Sherman, 2005), and /or subjected focal lesion by ultrasound diagnosis with characteristic features of HCC by spiral abdominal CT.
Exclusion criteria: Patients with;
Positive serology for HBs-Ag and HIV-Ab., Schistosomiasis, Decompensated cirrhosis, Patients with other causes of liver disease (Auto-immune hepatitis, Hemochromatosis, Wilson’s disease and Budd Chiarri). Patients with advanced systemic disease as heart failure, renal failure or any depleting disease that will affect life expectancy.,Metastatic liver disease.
All the studied cases were subjected to the following
- Full history, Clinical examination, Laboratory investigations including CBC, ALT, AST, serum albumin, serum bilirubin (total and direct), prothrombin time and international normalization ratio (INR), HCV Ab and HBs Ag. blood urea and serum creatinine, serum alpha-fetoprotein (AFP).
-Abdominal ultrasonography, Abdominal Triphasic Spiral Computed Tomography (CT): FOR All patients with ultrasonographic detected hepatic focal lesion(s) were subjected to abdominal triphasic spiral CT
Ultrasound guided liver biopsy
Histopathological procedure:
Liver tissues were processed into paraffin blocks and were stained with Haematoxylin and Eosin for histopathological diagnosis and with Masson Trichrom for assessment of fibrosis. Grading of inflammation and staging of fibrosis were assessed for pathological evaluation of cases using the METAVIR system (French Metavir Cooperative study group, 1994). Unstained paraffin sections from each case were subjected to immunohistochemical procedures using monoclonal antibodies for OV6 purchased from (R&D, USA), CK19 and OCT3/4 purchased from (Santa Cruz biotechnology, USA).
Immunohistiochemistry:
Paraffin sections on positive charged slides were pretreated for antigen retrieval, then with supersensitive monoclonal human antibodies against OV6, CK19 and OCT3/4 with blockage of internal peroxidase activity. Streptavidin biotin peroxidase detection system was used, utilizing DAB as a chromogen and hematoxylin as a counter stain (Ultra Vision Detection Kit DAKO, Denmark).

3. Results
There was statistically significant increase in age in HCC group in comparison to hepatitis group (P value < 0.01), while, no statistically significance in age distribution between control and other groups and no significance between cirrhosis and HCC.
Table (2): The mean values of WBCs, RBCs, Hb and platelet count show a high statistically significant decrease in cirrhotic, HCC groups compared to control group (p value < 0.01). The mean values of WBCs, RBCs, Hb and platelet count show a high statistically significant decrease in cirrhosis, HCC groups compared to hepatitis group (p value < 0.01). The mean value of RBCs count show a statistically significant decrease in HCC group compared to cirrhosis group (p value < 0.05). The mean values of Hb and platelet count show a high statistically significant decrease in HCC group compared to cirrhosis group (p value < 0.01).The mean value of ESR show a high statistically significant increase in HCC group compared to all groups (p value < 0.01) and in cirrhosis group compared to hepatitis group (p value < 0.05).
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Table (1): Demographic data of the studied groups
	Variables
	Control
N=10
	Group I
N=20
	Group II
N=25
	Group III
N=30
	P value

	Age
Mean ±SD
	
46.6 ±10.1
	
41.7 ± 8.4
	
48.3±10.2
	
53.7 ± 15.3*
	

	Gender
Male
Female
	N
	%
	N
	%
	N
	%
	N
	%
	0.143

	
	6
	60
	8
	40
	10
	40
	20
	66.7
	

	
	4
	40
	12
	60
	15
	60
	10
	33.3
	


*P value <0.01compared to hepatitis group

Table (2): Hematological findings of the studied groups
	Normal values
	Control
N=10
	Group I 
 N=20
	Group II
N=25
	Group III
N=30

	
	Mean ± SD
	Mean ± SD
	Mean ± SD
	Mean ± SD

	WBCs count(4-11) thousand/cmm
	5.6±0.75
	5.39±0.78
	4.32±0.43*^
	4.16±0.28*^

	RBCs count(4.5-5.5) mil/cmm
	5.2±0.24
	5.23±0.4
	3.96±0.26*^
	3.72±70.38*^$

	Haemoglobin(11-16) g/dl
	13.8±0.27
	13.7±0.35
	12.75±0.42*^
	11.73±0.36*^!!

	Platelet count(150-350) thousand/cmm
	187.±8.28
	192.73±16.14
	153.03±32.52*^
	98.83±12.18*^!!

	ESR (1st h.Male:3-7, Female:5-10
	13.8±3.61
	12.4±4.17$
	18.57±4.22^
	50.18±16.93*^!!

	AFP
	0
	0.82±.55
	0.34±.31
	88.35±88.11*^!!


* P value <0.01 compared to control group,^P value <0.01 compared to chronic hepatitis group,$ P value <0.05 compared to cirrhosis group.!! P value <0.01 compared to cirrhosis grou,As regard hematological findings of the studied groups

Table (3): Tissue levels of OV6 in the studied groups
	Variables
	Control
N=10
	Group I N=20
	Group II
N=25
	Group III
N=30

	Mean ± SD
	.000 ±.0000
	13.7 ±10.18 *
	34.92 ± 11.80 *^
	62.23 ± 17.26*^"


* P value <0.01compared to control	^ P value <0.01compared to hepatitis	"P value <0.01compared to cirrhosis

	New York Science Journal 2015;8(6)     	     http://www.sciencepub.net/newyork


112
[image: ]
Figure (1): Showing tissue expression of OV6 in the studied groups.

There is increase in the number of the hepatocytes expressing OV6 from hepatitis cirrhosis and HCC, the mean values of OV6 expression were significantly increased in hepatitis, cirrhosis and HCC groups compared to control group ( p value < 0.01) and in cirrhosis, HCC groups compared to hepatitis group (p value < 0.01) and in HCC group compared to cirrhosis group (p value < 0.01).

Table (4) Relation between grade of inflammation of chronic hepatitis group with or without cirrhosis and tissue levels of OV6:
	histological grades of activity
	N
	Mean ± SD

	A1
	13
	18.46 ±10.005

	A2
	9
	9.88 ± 9.61

	A3
	23
	35.56 ±12.7 *^


*P<.01 compared to A1; ^P<.01 compared to A2


The mean values of OV6 level were significantly increased in A3 compared to A2 and A1 (p<0.01), while no significance of OV6 expression in A2 compared to A1.


[image: ]
Figure (2): showing tissue expression of OV6 in different histological grades of activity.


[image: ]

[image: ]
Figure (3): liver section from HCV case, A2activity and F2 fibrosis with mild expression of OV6 monoclonal antibody in hepatocytes as cytoplasmic brownish stain (arrow)(IHC, DAB, OV6 x200.)


[image: ]
Figure (4): liver section from HCV case, A3 activity and F4 fibrosis with formation of regenerating nodule, with moderate expression of OV6 monoclonal antibody in hepatocytes (red arrow) and lining cells of bile duct as cytoplasmic brownish stain(black arrow) (IHC, DAB, OV6 x200.)

[image: ]
Figure (5): liver section from HCC, with 90 % expression of OV6 monoclonal antibody in hepatocytes as cytoplasmic brownish stain (IHC, DAB, OV6 x200.)

[image: ]
Figure (6): showing tissue expression of OV6 in different histological stages of fibrosis:


Table (5): Relation between stage of fibrosis of chronic hepatitis (with or without cirrhosis and tissue levels of OV6)
	Variables
	F1
N=13
	F2
N=6
	F3+4
N=26

	Mean ± SD
	16.15 ± 10.56
	7.33 ± 7.36
	34.34 ± 11.92*^


*p< 0.01 compared to f1; ^p< 0.01compared to f2

The mean values of OV6 level were significantly increased in (F3+4) compared to F1and F2 (p<0.01), but no significance increase in F2 compared to F1.

Table (6): Relation between histopathological grades of HCC and tissue levels of OV6
	Grades of HCC
	N
	Mean ± SD

	I
	10
	67.30 ±16.20*

	II
	11
	63.81 ±15.89*

	III
	9
	54.66 ±19.20*


P<0.01 compared to chronic hepatitis.


The mean values of OV6 levels showed no significant difference in HCC grades as regards levels of OV6. 

[image: ]
Figure (7): Showing tissue expression of OV6 in different grades of HCC
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Table (7): Tissue expression of CK 19 in the studied groups
	Group
	CK 19
	P-value

	
	-Ve
N - %
	1+
N - %
	2+
N - %
	3+
N - %
	<.01

	Control
	10 - 100
	0 -.0
	0 -.0
	0 -.0
	

	Hepatitis
	0 -.0
	9 - 45
	11 - 55
	0 -.0
	

	Cirrhosis
	0 -.0
	4 - 16
	10 - 40
	11 - 44
	

	HCC
	0 -.0
	0 -.0
	0 -.0
	30 - 100
	


Cross tables, Pearson Chi-Square.
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As regards control group all were -vefor CK 19 expression, but in hepatitis 9 patients (45%) were (1+) and 11 patients (55%) were (2+), In cirrhosis 4 patients (16%) were (1+),10 patients (40%) were (2+) and 11(44%) were (3+),while in HCC group all patients are (3+) "positive for expression of CK 19.Tissue expression of CK 19 were significantly increased in hepatitis cirrhosis, HCC groups compared to control group ( p value < 0.01) and there is significance in expression of CK 19 in HCC compared to cirrhosis and hepatitis group (p value < 0.01).CK 19 was expressed as cytoplasmic stain in hepatocytes and bile ducts.


Table (8): Tissue expression of CK19 in different grades of inflammation
	Grades of inflammation/N
	CK19
	P-value

	
	-Ve
N - %
	1+
N - %
	2+
N - %
	3+
N - %
	<.001

	A1 (13)
	0 -.0
	5 - 38.5
	8 - 61.5
	0 -.0
	

	A2 ( 9)
	0 -.0
	4 - 44.4
	5 - 55.6
	0 -.0
	

	A3 (23)
	0 -.0
	4 - 17.4
	8 - 34.8
	11 - 47.8
	


Cross tables, Pearson Chi-Square.


Cytokeratin19was highly significantly expressed in A3 compared to A2 and A1, as in A1 five patients were (1+) and eight were (2+), in A2 four patients were (1+) and five were (2+), while in A3 four patients were (1+), eight were (2+) and eleven patients were (3+) (p value < 0.01).
As regards CK19valuein (F3+4) were highly significantly expressed compared to F2 and F1 but there were no significant difference in F2 compared to F1 (p value > 0.05), as in F 1 seven patients (53.8%) were (1+) and six patients (46.2%) were (2+),in F2 tow patients (33.3%) were (1+) and four patients (66.7%) were (2+), while in F3+4 four patients (15.4%) were (1+) and eleven patients (42.3%) were (2+, 3+) which is significant (p value < 0.01).


Table (9): Tissue expression of CK 19 in different stages of fibrosis
	Stage of fibrosis/ N
	CK19
	P-value

	
	-Ve
N - %
	1+
N - %
	2+
N - %
	3+
N - %
	<.001

	F1 (13)
	0 - 0
	7 - 53.8
	6 - 46.2
	0 -.0
	

	F2 (6)
	0 -.0
	2 - 33.3
	4 - 66.7
	0 -.0
	

	F3+4 (26)
	0 -.0
	4 - 15.4
	11 - 42.3
	11 - 42.3
	


Cross tables, Pearson Chi-Square.

[image: ]
Figure (8): liver section from HCV case, A2 activity and F2 fibrosis with mild expression of cytokeratin 19 monoclonal antibody in hepatocytes (red arrow)and lining cells of bile duct for as cytoplasmic brownish stain (black arrow) (IHC, DAB, cytokeratin 19, x200.)

Table (10): Tissue expression of CK19 in different grades of HCC
	Grade of HCC /N
	CK19
	P-value

	
	-Ve
N - %
	1+
N - %
	2+
N - %
	3+
N - %
	
> 0.05

	I (10)
	0 -.0
	0 -.0
	0 -.0
	10 - 100
	

	II (11)
	0 -.0
	0 -.0
	0 -.0
	11 - 100
	

	III (9)
	0 -.0
	0 -.0
	0 -.0
	9 - 100
	


Cross tables, Pearson Chi-Square; P<0.01

There is no significant difference of tissue expression of CK19 between different grades of HCC, (p value > 0.05).

Immunohistochemical Detection of OCT 3/4

Table (11): Tissue expression of OCT3/4 in different groups
	
Groups
	OCT3/4
	P-value

	
	-Ve
N - %
	1 -25
N - %
	26 – 50
N - %
	51 – 75
N - %
	76-100
N - %
	<.001

	Control
	10 - 100
	0.0
	0.0
	0.0
	0.0
	

	Hepatitis
	16 - 80
	4 - 20
	0.0
	0.0
	0.0
	

	Cirrhosis
	14 - 56
	1 - 4
	10 - 40
	0.0
	0.0
	

	HCC
	5 - 16.6
	1 - 3.3
	3 - 10
	8 - 26.6
	13 - 43.3
	



Cross tables, Pearson Chi-Square.There is significant difference of tissue expression of OCT3/4 between different groups OCT3/4 was over expressed in HCC group.
[image: ]
Figure (9): Showing comparison between tissue expression of OCT3/4 in the studied groups

Table (12): Tissue expression of OCT3/4 in different grades of inflammation of chronic hepatitis patients with or without cirrhosis:
	Grades /N
	OCT3/4
	P-value

	
	-Ve
N - %
	1 - 25
N - %
	26 - 50
N - %
	51 - 75
N - %
	76 - 100
N - %
	

<.001

	A1 (13)
	11 - 84.61
	2 - 15.38
	0 -.0
	0 -.0
	0 -.0
	

	A2 ( 9)
	6 - 66.66
	1 - 11.1
	2 - 22.2
	0 -.0
	0 -.0
	

	A3 (23)
	10 - 43.47
	0 - 0
	5 - 21.73
	8 - 34.78
	0 -.0
	


Cross tables, Pearson Chi-Square.


There is significant difference of tissue expression of OCT3/4 between different grades of inflammation as in A1 only two patient of thirteen (15.38 %) was staining +ve for OCT3/4 (1- 25 ), in A2 three patients of nine were +ve for OCT 3/4 one of them at (1-25) and two at (26-50), while in A3 thirteen patients from twenty three were +ve for OCT3/4 five and eight in (26-50) and (51-75) respectively.
Expression of OCT3/4 increase with increasing grades of activity.


Table (13): Tissue expression of OCT3/4 in different Stages of fibrosis
	Stages /N
	OCT3/4
	P-value

	
	-Ve
N - %
	1 - 25
N - %
	26 - 50 N %
	51 - 75
N - %
	76 -100
N - %
	<.001

	F1 (13)
	11 - 84.61
	0 - 0
	2 - 15.38
	0 - 0
	0 - 0
	

	F2 ( 6)
	3 - 50
	1 - 16.66
	2 - 33.33
	0 - 0
	0 - 0
	

	F3+4 -(26)
	14 - 53.84
	1 - 3.84
	3 - 11.53
	8 - 30.76
	0 - 0
	


Cross tabs, person Chi-square (p<0.01)
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There is significant difference of tissue expression of OCT3/4 between different stages of fibrosis, as in F1 two patients (15.38%) was staining positive for OCT3/4 at (26-50), while in F2, one patients (16.66%) was staining positive for OCT3/4 at (1-25), and at (26-50) were two patients (33.33%), While in F3 one patient (3.84%), was staining positive at (1- 25),three patients (11.53%) at (26-50) and seven (30.76%) patients at (51-75). 
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Figure (10): liver section from HCV case, A2 activity and F3 fibrosis with moderate expression of Oct3/4monoclonal antibody in hepatocytes as cytoplasmic brownish stain (IHC, DAB, Oct3/4, x200)


Table (14): Tissue expression of OCT3/4 in different grades of HCC
	Grades/N
	OCT3/4
	P-value

	
	-Ve
N - %
	1 - 25(1+)
N -  %
	26 - 50(2+)
N - %
	51 - 75(3+)
N -  %
	76 - 100(4+)
N - %
	
<.001

	I (10)
	5 - 50
	3 -  30
	2 - 20
	0 -.0
	0 -.0
	

	II (11)
	0 -.0
	2 - 18.18
	3 - 27.27
	6 - 54.54
	0 -.0
	

	III (9)
	0 -.0
	0 -.0
	1 - 11.11
	1 - 11.11
	7 - 77.78
	


Cross tables, Pearson Chi-Square.


There is significant difference of tissue expression of OCT3/4 between different grades of HCC tissues Poorly differentiated HCC tissues (Grade III) show high expression of OCT3/4 than moderate and well differentiated ones.

4. Discussion
Stem cells (SCs) are undifferentiated cells capable of renewing themselves throughout their life and of generating one or more types of differentiated cells. Different types of SCs with hepatic differentiation potential are theoretically eligible for liver cell replacement. These include embryonic and fetal liver SCs, induced pluripotent SCs, hepatoblasts, annex SCs (pluripotent SCs obtained from umbilical cord and umbilical cord blood, placenta and amniotic fluid), and adult SCs, such hepatic progenitor cells, hematopoietic SCs, and mesenchymal stem cell Gamal et al., (2013). One potential mechanism of HCC resistance to chemotherapy may lie in the plasticity of the cell of origin, which is often a dysfunctional progenitor or stem cell. As many as 40% of HCCs are clonal and thus are considered to originate from progenitor/ stem cells. In addition, several signaling pathways, such as STAT3 (signal transducer and activator of transcription 3) and transforming growth factor-beta (TGF-β) are commonly deregulated in HCC Tang Y, et al. (2008).
Hepatocytes proliferation rate increased in hepatitis C with increasing histological damage until cirrhosis is reached when the proliferation rate falls overwhelming liver injury, chronic liver injury or large scale hepatocytes senesce result in a potential stem cell compartment being activated from the smallest branches of the intrahepatic biliary tree. This reduction in hepatocytes proliferation in chronic hepatitis occurs concurrently with the activation of this potential stem cell compartment Alison MR, et al. (2009):
Demonstration of oval cells in human liver disease is based on the presence of cells with the typical histologic appearance of their counterparts in rodents combined with an appropriate immunohistochemical marker Lowes KN, et al. (1999) Progenitor cells are labeled by oval cell markers OV6 and OV1, biliary type cytokeratins (CK) CK7 and CK19, neuroendocrine markers, neural cell adhesion molecule and others Fotiado A, et al. (2004). Oval cell marker (OV6) is a monoclonal antibody prepared against ratoval cells and is useful in identifying oval cells. OV-6 has become widely used as a marker for lineage pathways in rat models of hepatocarcinogenesis and in the proliferative response to liver injury Crosby HA (1998).
Hepatocellular carcinoma should not express CK19 if they originate from hepatocytes. However, several previous reports showed that some HCC can express CK19, the marker specific for biliary epithelial cells Uenishi T, et al. (2003) and-Yamamoto T, et al. (2005). These consistent findings suggested that some HCC may develop from, instead of hepatocytes directly, but hepatic progenitor cells which express CK19-Yamamoto T, et al. (2005). OCT4 (OCT3/4, POU5F1), as one of embryonic stem cell markers, plays an important role in maintaining the stemnessproperties (-Nichols J, et al.(1998). In our study, expression of OV6 was cytoplasmic brownish stain in the cells lining bile ducts, hepatocytes at the periphery of portal tracts and hepatocytes at the periphery of cirrhotic nodule. This was in agreement with Roskams T, et al. (2004) who reported bipotential progenitor cells residing in most terminal branches of biliary tree, ductules and / or canals of Hering. Also this goes with Ikeda, et al. (2009) who found hepatic progenitor cells were scattered at the interface or within periportal or periseptal hepatic parenchyma, particularly in liver cirrhosis. In the present study mean values of OV6 level showed a highly statistically significant increase in group II and III compared to group I (p value < 0.01) and a highly statistically significant increase in group III compared to group II (p value < 0.01). This coincides with Lowes KN, et al. (2003): who concluded that oval cells are frequently found in subjects with chronic HCV. Moreover, there is association between severity of liver disease and number of oval cells and their number increased as disease severity increased. Oval cells were located predominantly in the periportal region and were occasionally observed to form ductularstructures.and also in agreement with Bird T G, et al. (2008): In our study expression of CK19 were significantly increased in hepatitis, cirrhosis and HCC groups compared to control group (p value < 0.01). Study has been shown that a proportion of precursor lesions and hepatocellular carcinomas express markers that are not present in mature hepatocytes. About half of the small cell dysplastic foci, the earliest pre-malignant lesions in human hepatocellular carcinoma, have been shown to be LPC-derived as judged by expression of markers such as CK7, C19 and OV-6. In agreement with our results Oliva J, et al. (2010): Conducted a study to investigate HPC in HCC and their clinical significance, about 29% (12/42) and 19% (8/42) of the HCC patients, in non-tumor and tumor part respectively, have positive expression of one or more markers of progenitor cells such as alfa-fetoprotein, OV-6, CD133 andCK-19.In our study there is significance in expression of CK19 in HCC compared to cirrhosis and hepatitis group (p value < 0.01). This coincide with Oliva J, et al. (2010), who state that a panel of liver stem cell markers, such as OV6, glutathione S transferase placental (GST-P) and CK-19, was found to be positive for both HCC and cirrhotic tissues. Interestingly, HCC tissues had a higher positivity than cirrhotic tissues in liver stem cell marker staining, and these markers were positive in non-tumor liver tissues, such as alcoholic steatohepatitis, non-alcoholic steatohepatitis (NASH), HBV or HCV infection (non cirrhotic).
In our study expression of OV6 was cytoplasmic brownish stain in the cells lining bile ducts, hepatocytes at the periphery of portal tracts and hepatocytes at the periphery of cirrhotic nodule. The mean values of OV6 level showed a highly significant increase in group II and III compared to group I (p value < 0.01) and a highly significant increase in group III compared to group II (p value < 0.01).Tissue expression of CK19 were significantly increased in hepatitis, cirrhosis and HCC groups com. In the present study mean values of OV6 level showed a highly statistically significant increase in group II and III compared to group I (p value < 0.01) and a highly statistically significant increase in group III compared to group II (p value < 0.01). This coincides with Lowes KN, et al. (1999): who concluded that oval cells are frequently found in subjects with chronic HCV. Moreover, there is association between severity of liver disease and number of oval cells and their number increased as disease severity increased. Oval cells were located predominantly in the periportal region and were occasionally observed to form ductular structure spared to control group (p value < 0.01), and there is significance in expression of CK19 in HCC compared to cirrhosis and hepatitis group (p value < 0.01). In our study immunohistochemical staining of OCT3/4 in HCC group revealed staining of OCT4 in most of HCC sections (83.3%) compared to cirrhotic (44%) and (20%) in hepatitis patients without cirrhosis while it was undetectable in normal control which is highly significant. Our results is higher than Huang GW, et al. (2005): who found that the positive rate of OCT4 A in HCC tissues was 72.0%, which was higher than that in the corresponding adjacent non tumorous liver tissues (30.8%); the expression of OCT4A mRNA in normal non cirrhotic liver tissues was undetectable. These results suggest that the expression of OCT4 gene may be associated with liver carcinogenesis. This also in agreement with Zhuang PY, et al. (2008): who found that Immunohistochemical staining of OCT4 in HCC sections revealed clear staining of OCT4 in most of the tumor sections (67.8%) compared to cirrhosis sections (35.5%), The HCC samples had significantly stronger staining of OCT4 than that of the adjacent nontumoral and cirrhosis tissues. In our study the high rate of expression of OCT4 was in HCC group this coincides with PinZhu Huang, et al. (2010): who reported that OCT4 was highly expressed in HCC. Its expression was correlated with the tumor size, vascular invasion, and TNM stage of HCC. This suggests that OCT4 gene may play an important role in carcinogenesis and progression of HCC and the expression of OCT4A mRNA in HCC may be used as an indicator of postoperative prognosis.In our study we found that there is significant difference of tissue expression of OCT3/4 between different grades of HCC tissues, this also in agreement with Zhuang PY, et al. (2008): who found that poorly differentiated HCC tissues showed higher expression of OCT4 than the well-differentiated ones.
As regard relation between grades of inflammation and stages of fibrosis in chronic hepatitis group (with or without cirrhosis) and tissue levels of OV6 and CK19 and OCT3/4: In our study mean values of OV6, CK19 and OCT3/4 levels in A3 were highly significantly increased compared to A2 and A1 (p value < 0.01) and there were no significant difference in A2 compared to A1 (p value > 0.05). This was in agreement with -Fotiado A, et al. (2004): who reported that progenitor cell activation correlates with the degree of inflammation in chronic hepatitis.This also was in agreement with Lowes KN, et al. (1999): and Roskams T (2003): who reported that progenitor cell activation correlates with the degree of fibrosis in chronic hepatitis.

Conclusion
In our study of OV6 was expressed in the cells lining bile ducts, hepatocytes at the periphery of portal tracts and hepatocytes at the periphery of cirrhotic nodule, and intrahepatic OV6 expression was significantly increased with progression of liver disease being higher in patients with HCC than those with liver cirrhosis and in liver cirrhosis than chronic hepatitis. The combined immunohistochemechal staining with CK19 and OCT3/4(as stem cell marker) is useful for characterization of HCC. Cytokeratin 19 was considered a marker of hepatic progenitor cells and biliary epithelial cells, the subset of HCC expressing CK19may represent an HCC category that originates from HPC or by metaplasia.We found in our study that there is highly significant increase in OV6, CK19, and OCT3/4 level in HCC compared to chronic hepatitis with or without cirrhosis and so our study demonstrated that HCCs are enriched with progenitor hepatic stem cell, which in turn may be involved in the process of carcinogenesis and transformation of hepatocytes to malignant cells.
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