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Abstract: Chronic hepatitis B virus (HBV) infection is a leading cause of hepatocellular carcinoma

(HCC), however, its role in the transformation process remains unclear. HBV encodes a small protein,

known as HBx, which is required for infection and has been implicated in hepatocarcinogenesis. There

is a need to clarify latent HBV infection in HBsAg- and anti-hepatitis C virus (anti-HCV)-negative

HCC in Egyptian population and involvement of HBx and p53 gene in these patients. Patients and

methods: We have analyzed X gene expression by polymerase chain reaction (PCR) in malignant liver

tissues obtained from 42 HCC patients with hepatitis B surface antigen (HBsAg)-negative or positive

and 23 patients chronically infected by HCV as well as 15 liver samples from healthy patients were

potentially donor for patients with liver transplant. All patients and controls were subjected to :

thorough clinical examination, abdominal ultrasonography, liver biopsy and liver spiral CT. Liver

function tests and serum alpha-fetoprotein (AFP), viral hepatitis markers for B & C and HCV RNA

by reverse transcription PCR (RT-PCR) were measured. HBV-DNA and HBx gene were performed

by PCR in the malignant and normal liver tissues of patients and controls. As well as serum p53 was

measured for patients and controls. Results: There was a significant increase in liver enzymes,

bilirubin, AFP and p53, in comparing the HCV patients and HCC with the control group, while

prothrombin concentration was significantly decreased. In comparing HCV and HCC patient groups,

there was also a significant increases in ALP, GGT, AFP and p53 levels in HCC group. While no

significant difference was detected in the clinical presentation of HCV patients and HCC except for

ascites which was significantly higher in HCC patients. The prevalence of HBV markers (Hbs Ag,

Hbe Ag, Hbc Ab) and HCV Abs did not show significant difference between HCV infected group

and HCC patients. On the other hand, HBx protein was positive in 57.1% cases of HCC patients, it

was significantly higher in HCC patients than HCV infected group, however no cases were positive

for HBx gene among healthy controls. In addition, HBs Ag was negative in 70.8% of HCC cases with

HBx gene positive, and it was positive in 29.2% of the same cases, this means that the presence of

HBx gene was significantly associated with absence of HBs Ag in serum of HCC patients. Moreover,

anti-HCV was positive in 45.8% of HCC cases with HBx gene positive, and mutant p53 was positive

in 75% of HCC cases with HBx gene positive which was significantly higher than HCC cases with

negative HBx gene, suggesting that, the presence of HBx gene was significantly associated with p53

gene mutation. Conclusion: These results provide evidence for high expression of HBVx gene in the

malignant tissue of HBsAg-negative HCC cases and the presence of this gene with some HCC cases

positive for HCV suggesting its potential role in hepatic carcinogenesis following HBV and HCV

infection.
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INTRODUCTION

Hepatitis B virus (HBV) infection is a worldwide health problem, resulting in a spectrum of pathologic

processes ranging from inapparent infection to fatal hepatocellular diseases (Takeuchi et al., 1997).

Epidemiologic studies have demonstrated an approximately 100-fold increase in the relative risk of

hepatocellular carcinoma (HCC) among HBV carriers compared with non carriers (Lee et al., 1999). 

HBV genome has 4 open reading frames (ORFs), including envelope genes coding region (pre-s1, pre-s2

and s gene coding region), precore (pc) gene and core (c) gene coding region, polymerase (p) gene coding

region, x gene coding region. Integration of viral DNA into the host genome can mediate host gene

deregulation by a variety of mechanisms (Xiong et al., 2003). 

X protein may alter host gene expression leading to the development of HCC (Madden et al., 2001). It

has been demonstrated that X protein is a transactivator of a variety of viral and cellular promoter/enhancer

elements and can mediate the activation of signal transduction pathways. Besides, it may affect DNA repair,

cell cycle control, and apoptosis (Diao et al., 2001; Su et al., 2001). It is now clear that X-defective virus is

unable to initiate infection in vivo. However, the physiological role of X protein during the course of an

infection remains a major issue unresolved in hepadnavirus biology (Feitelson and  Duan, 1997).

One hypothesis for the pathogenesis of HBV-associated HCC is that nonspecific proliferative stimuli that

are the consequence of chronic inflammation may be sufficient for induction of liver cancer (Takeuchi et al.,

1997). Some studies have shown that two gene products of HBV, the X polypeptide and truncated preS2/S

polypeptide, can transactivate viral and cellular promotors, leading to the hypothesis that transactivation of

cellular genes by integrated viral DNA may play a crucial role in the pathogenesis of HCC (Murakami, 2001).

HBx induces lagging chromosomes during mitosis, which in turn leads to formation of aberrant mitotic spindles

and multinucleated cells (Martin-Lluesma et al., 2008).

HBxAg appears to promote fibrogenesis, by stimulating the production of fibronectin. HBxAg also

stimulates the production and activity of transforming growth factor beta1 (TGFbeta1) by several mechanisms,

thereby promoting the profibrogenic and tumorigenic properties of this important cytokine. In addition, HBxAg

appears to remodel the extracellular matrix (ECM) by altering the expression of several matrix

metalloproteinases (MMPs), which may promote tumor metastasis. Hence, HBxAg appears to promote chronic

infection by preventing immune mediated apoptosis of infected hepatocytes, by promoting the establishment

and persistence of fibrosis and cirrhosis preceding the development of HCC, and by promoting the remodeling

of EMC during tumor progression (Feitelson et al., 2009).

The role of HBV in the pathogenesis of HBsAg negative subjects with HCC is debatable. In patients with

HCC occurring in a histologically normal liver studied for the presence of HBV DNA, only a minority have

been found to be positive (Hsia et al., 2003). Madden et al. (2002) have reported the accumulation of X-related

RNAs in HCC in HBsAg-negative patients. Chen et al. (2009) suggested that the virological factors of HBV

related to HCC were different between occult HBV-infected and HBsAg-positive patients. The G1721A, M1I

and Q2K in pre-S2 gene may be useful viral markers for HCC in occult HBV carriers.

The p53 protein has pleiotropic functions in the modulation of genomic stability of cells. Disruption of

p53 activity is commonly found in human cancers. The HBx is one of the factors contributing to HBV-induced

HCC. HBx is able to disrupt p53 activity through transcriptional repression (Lee and Rho, 2000; Shih et al.,

2000) or direct association with p53 protein (Feitelson et al., 1993; Ogden et al., 2000). The interference of

HBx gene with p53 function may thus contribute, in part; to the development of HCC as most human HCCs

have p53 mutations or deletions (Terradillos et al., 1998; Hsieh et al., 2003). Although the integration of HBV

into human DNA has been found to be associated with the development of HCC, and HBx gene plays a

critical role in the molecular pathogenesis of HBV-related HCC, the molecular mechanism remains unclear.

Aim of the Study:

This study was designed to explore the role of hepatitis B virus (HBV) X gene in liver carcinogenesis,

and to find its relation to p53 status in Egyptian patients with HCC.

MATERIAL AND METHODS

This study included 65 patients, selected from the inpatient section of National Liver Institute, Menoufyia

University, National Cancer Institute Hospital and Al Zahraa University Hospital. Forty two of them were

diagnosed as HCC by clinical examination, radiological and laboratory investigations. They were 37 males and

5 females with age range from 38 to 69 and a mean of 57.05±6.9 years. They under went surgical resection
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of the tumor for histopathological examination. The remaining 23 patients have post HBV or HCV chronic

hepatitis. They were 18 males and 5 females with age range from 43-69 and a mean of 56.3±6.4 years. They

were diagnosed by clinical examination, abdominal ultrasound, laboratory investigations and liver biopsy.

Fifteen healthy donors for patients with liver transplant (12 males and 3 females) served as a control group,

their age ranged from 48-69 with a mean of 55.1±6.1 years. After taking a written consent from each patient

and control, part of the liver tissue biopsy was taken for DNA isolation.

The Following Were Done for Patients and Control Groups:

Ten ml blood were taken from each patient under complete sterile conditions in a plain tube, left to clot,

centrifuged and the serum was separated aseptically to determine:

- Liver function tests using the COBAS integra 400 of Roche (Roche diagnostics-Germany).

- Alfa-fetoprotein determination using chemiluminescence technique by automated chemiluminescence

system, ACS 180 of Chiron diagnostics (USA).

- Hepatitis viral marker for anti-HCV by ELISA using Innogentic N.V. (technologie park 6-9052, Ghent

– Belgium).

- HBs Ag, HBe Ag, HBc Ab by ELISA using Diasorin Kit (Diasorin SR, Italy). 

- HCV RNA by RT-PCR using the automated Cobas amplicor system of Roche (Amplicor PCR, Roche

Molecular Systems, Germany).

- P53 gene mutation was measured in serum of both patients and controls, using the commercially

available p53 Mutant Selective Quantitative ELISA kit from Oncogene Research Products (USA), according

to the manufacturer instructions. This kit uses a monoclonal antibody that reacts with an epitope exposed on

human and most mammalian mutant p53 proteins but not on wild-type p53 thus making the assay mutant

selective.

- HBV-DNA Detection from Liver Tissue as Follows:

Liver Tissue Examination:

A part of the tumor tissue after surgical resection was used for DNA extraction. The rest of the tumor

tissue was sent to the histopathology department for examination and grading. 

DNA Isolation:

from liver tissue of patients and controls by QIA amp DNA mini Kit (cat. No. 51304) by QIAGEN

(Germany).

The QIA amp DNA mini Kit allows rapid purification of DNA from solid tissue and whole blood. On

average, up to 30 ug of DNA can be purified from 25 mg of various human tissues. Lysis of tissues or blood

occur with Qiagen proteinase K which is the enzyme of choice for SDS- containing lysis buffer used in tissue

& blood protocols, the concentration of proteinase K is 20 mg/ml, this concentration provides optimal results

in the QIA amp protocols. The DNA purification procedure is carried out using QIA amp spin columns in

standard micro centrifuge tube & it is designed to ensure that there is no sample to sample cross

contamination. On loading the sample with the lysate buffer on to the QIA amp spin column, DNA is adsorbed

onto the QIA amp silica – gel membrane during a brief centrifugation. Salt & pH conditions in the lysate

ensure that protein and other contaminants, which can inhibit PCR and other downstream enzymatic reactions,

are not retained on the QIA amp membrane. The DNA bound to the QIA amp membrane is washed in two

centrifugation steps, the use of two different wash buffers, AW1 & AW2, has significantly improved the purity

of the eluted DNA. Wash conditions ensure complete removal of any residual contaminants without affecting

DNA binding. Purified DNA is eluted from the QIA amp spin column in a concentrated form in either buffer

AE or water. If the purified DNA is to be stored, elution in buffer AE and storage at – 20 �C is recommended

as DNA stored in water is subjected to degradation by acid hydrolysis. 

DNA purified using QIA amp Kit ranges in size up to 50 Kb, with fragments of approximately 20 – 30

Kb predominating. DNA of this length denatures completely during thermal cycling and can be amplified with

the highest efficiency. The DNA yield was determined from the concentration of DNA in the elute by

measuring the absorbance of the elute at 260 nm. Also, the elute was measured at 280 nm and the ratio was

calculated and was 1.8 indicating pure DNA. 

B-globin PCR:

To test for DNA quality, PCR for the human B-globin gene was performed using the BGPCO3 – BGPCO5

primer set: 
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(Forward) 5'-ACACAACTGTGTTCACTAGC-3'

(Reverse) 5'-AAACCCAAGAGTCTTCTCT-3'

The PCR products were electrophoresed in 1.5% (15g/L) agarose gel, stained with ethidium bromide, and

photographed under a UV-transilluminator (Saiki et al., 1985).

PCR program for HBV-DNA and X gene:

HBV-DNA analysis:

the isolated DNA was used to detect HBV-DNA using the following primers : 21

Forward primer: 5-TGTGCTGCCAACTGGATCCT-3 

Reverse primer: 5-GTGGTCTCCATGCGACGTG-3

The PSDHBV-1 (HBV complete sequence plasmid, 7.8 k) was used as a positive control, and the X gene

240 PCR products were visualized by gel electrophoresis on 1.5% (15g/L) agarose gel, stained with ethidium

bromide, and photographed under a UV-transilluminator 

HBV X gene analysis:

HBV-X gene was performed using the following primers sequence:

The primer sequence: 

Forward primer: 5'- TGTGCTGCCAACTGGATCCT -3' 

Reverse primer: 5'- GTGGTCTCCATGCGACGTG -3' 

The amplification program was : 95 �C for 5 min, then 37 cycles as following (94 �C for 30 sec, 55 �C

for 40 sec, 72 �C for 45 sec) followed by 72�C for 7 min, then hold at 4�C. The 457-475 base pair PCR

products were electrophoresed in 1.5% (15g/L) agarose gel, stained with ethidium bromide, and photographed

under a UV-transilluminator.

Statistical Analysis:

Analysis of data was done using SPSS software package computer program (version 15). Statistical tests

used were Chi-square (X²) test to compare qualitative variables; ANOVA and Post Hoc Tamhane test for

comparisons of more than two groups, Spearman correlation coefficient to test the relationship between various

variables. A significant difference was considered when p value was <0.05.

RESULTS AND DISCUSSION

This study included 3 groups; group I (23 HCV chronic hepatitis patients), group II (42 hepatocellular

carcinoma patients) and group III (15 normal healthy control). HCV patients were 18 males out of 23 (78.3%)

while 5 (21.7%) were females. Their age ranged from 43-69 with mean 56.3±6.4 years. There was 42 patients

in group 2 of HCC patients, they were 37 males out of 42 (88.1%) and 5 females (11.9%). Their age ranged

from 38 to 69 with mean 57.05±6.9 years. The control group included 12/ 15 (80%) males and 3/15 (20%)

females, their age ranged from 48-69 with mean 55.1±6.1 years. There was no significant difference in age

and sex between the three groups (p >0.05).

In comparing the liver function tests in HCV patients and HCC with the control there was a significant

increase in all liver enzymes, bilirubin, AFP and p53, while prothrombin concentration was significantly

decreased. As comparing among HCV and HCC patient groups, there was also a significant increases in ALP,

GGT, AFP and p53 levels in HCC group (Table 1).

There was no significant difference in comparing the clinical presentation of HCV patients and HCC

except for ascites in which its prevalence was significantly increased in HCC patients (P< 0.001) (Table 2).

The prevalence of HBV markers (Hbs Ag, Hbe Ag, Hbc Ab) and HCV Abs was not significantly differed

between HCV infected group and HCC patients. On the other hand, HBV DNA and HBx gene was positive

in 24/42 (57.1%) cases of HCC patients, HBx gene was significantly higher (p <0.01) in HCC patients than

HCV infected group (Table 3 & Fig. 1), however no cases were positive for HBx gene among healthy controls.

As regard the comparison between the HCC subgroups, HBs Ag was negative in 17/24 (70.8%) of HCC

cases with HBx gene positive, and HBs Ag was positive in 7/24 (29.2%) of the same cases, this means that

the presence of HBx gene was significantly associated with absence of HBs Ag in the serum (p<0.01) (Fig.

2), and with absence of HBe Ag (p<0.05) and HBc Ab (p<0.01) in HCC cases (Table 4).

Also, anti-HCV was positive in 11/24 (45.8%) of HCC cases with HBx gene positive, and was negative

in 13/24 (54.2%) of cases, and mutant p53 was positive in 18/24 (75%) of HCC cases with HBx gene positive

which was significantly higher than HCC cases with negative HBx gene (p<0.01), suggesting that, the presence

of HBx gene was significantly associated with p53 gene mutation (Table 5). 
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Fig. 1: PCR products of HBV-X gene, standard markers at ladder 1 (100 bp ladder), positive control at ladder

2,  sample no. 4, 6,7,8,9 and 11 are positive for HBV-X gene as indicated by the presence of two

bands at 457 and 475 bp.

Fig. 2: shows the comparison between HBs Ag and HBx gene in HCC cases

Table 1: Comparison Liver function tests, AFP and P53 in the studied groups

Studied variables HCV (N=23) HCC(N= 42) Control (N= 15) P-Value Post Hoc Tamhane

M ean ± SD M ean ± SD M ean ± SD test p- value

ALT(U/L) 91.35 ± 65.1 111.4 ± 54.2 26.9 ± 5.2 < 0.01** P1=  > 0.05

P2=  < 0.01**

P3=  < 0.01** 

AST(U/L) 27.3 ± 4.85 96.7 ± 82.8 130.02 ± 100.8 < 0.01** P1=  > 0.05

P2=  < 0.05*

P3=  < 0.01**

ALP(U/L) 76.4 ± 54.5 166.3 ± 123.1 34.13 ± 7.6 < 0.01** P1=  < 0.01**

P2=  < 0.01**

P3=  < 0.01** 

GGT (U/L) 39.13 ± 16.6 140.6 ± 109.4 20.6 ± 5.12 < 0.01** P1=  < 0.01**

P2=  < 0.01**

P3=  < 0.01** 

T.Bil (mg/dl) 3.1 ± 2.86 4.54 ± 4.06 0.82 ± 0.16 < 0.01** P1=  > 0.05

P2=  < 0.01**

P3=  < 0.01** 

P.C (%) 65.13 ± 13.23 61.05 ± 10.12 91.3 ± 4.43 <0.01** P1=  > 0.05

P2=  < 0.01**

P3=  < 0.01** 

AFP (ng/dl) 54.13  ±56.41 1338.2 ± 3095.5 4.19 ± 1.77 < 0.01** P1=  < 0.05*

P2=  < 0.01**

P3=  < 0.05* 

P53 (ng/ml) 0.81 ± 0.42 1.45 ± 0.78 0.22 ± 0.06 < 0.01** P1=  < 0.01**

P2=  < 0.01**

P3=  < 0.01** 

P1 between HCV and HCC, P2 between HCV and Control, P3 between HCC and Control
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Table 2: Comparison of the clinical data in the Studied Groups

Studied variables HCV (N= 23) HCC (N=42) X² test p- Value

% No % No

Jaundice

-Positive 10 43.56 22 52.4 0.47 >0.05

-Negative 13 56.5 20 47.6

Ascites

-Positive 73.9 26.1 40.5 59.5 6.66 < 0.01**

-Negative 17 6 17 25

LL edema

-Positive 52.2 47.8 31 69 2.83 >0.05

-Negative 12 11 13 29

Hematemesis

-Positive 82.6 17.4 69 31 1.42 > 0.05

-Negative 19 4 29 13

Melanoma

-Positive 60.9 39.1 71.4 28.6 0.76 > 0.05

-Negative 14 9 30 12

Total 23 100.0 42 100.

Table 3: The prevalence of HBV and HCV infection in the Studied Groups

Studied variables HCV (N= 23) HCC (N=42) X² test p- Value

% No % No

Hbs Ag

-Positive 17.4 4 26.2 11 0.65 >0.05

-Negative 82.6 19 73.8 31

Hbe Ag

-Positive 8.7 2 11.9 5 0.001 >0.05

-Negative 91.3 21 88.1 37

Hbc Ab

-Positive 17.4 4 23.8 10 0.08 >0.05

-Negative 82.6 19 76.2 32

X gene

-Positive 21.7 5 57.1 24 7.54 < 0.01**

-Negative 78.3 18 42.9 18

HCV Abs

-Positive 82.6 19 69 29 1.42 > 0.05

-Negative 17.4 4 31 13

Total 23 100.0 42 100.0

Table 4: The prevalence of HBV markers in HCC subgroups

X gene in HCC group

---------------------------------------------------------------------------------------------------------------------------------------------

Studied variables Positive (N= 24) Negative (N=18) p-Value

% No % No

Hbs Ag

-Positive 29.2 7 22.2 4 < 0.01**

-Negative 70.8 17 77.8 14

Hbe Ag

-Positive 20.8 5 0 0 < 0.05*

-Negative 79.2 19 100 18

Hbc Ab

-Positive 41.7 10 0 0 < 0.01**

-Negative 58.3 14 100 18

Total 100 24 100 18

Table 5: The prevalence of anti-HCV and p53 status in HCC subgroups

X gene in HCC group

---------------------------------------------------------------------------------------------------------------------------------------------

Studied variables Positive (N= 24) Negative (N=18) p-Value

% No % No

HCV Abs

-Positive 45.8 11 100 18 < 0.01**

-Negative 54.2 13 0 0

P53

-M utant 75 18 0 0 < 0.01**

-Not  mutant 25 6 100 18

Total 100 24 100 18
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Discussion:

Despite its importance in HCC development, the clinical significance of the genetic variability of the X

genetic region still remains poorly understood. Hence, molecular epidemiological studies targeting HBx genetic

variability and occurrence of p53 mutations may be helpful in assessment and surveillance of HCC risk in

regions where chronic HBV and HCV exposure is high (Tang et al., 2009). In this work the prevalence of

HBx gene in the liver of Egyptian patients with HCC were investigated to detect if there is a relationship

between the presence of this gene and absence of HBs Ag and presence of p53 gene mutation.

This study revealed that, the prevalence of HBV markers (Hbs Ag, Hbe Ag, Hbc Ab) and HCV Abs was

not significantly differed between HCV infected group and HCC patients. On the other hand, HBx gene was

positive in 57.1% cases of HCC patients, it was significantly higher in HCC patients than HCV infected group;

however no cases were positive for HBx protein among healthy controls. These results were in agreement with

many authors (Cacciola et al., 1999, Hseih et al., 2003; and Wu et al., 2001) who found that 20.7% of the

patients with HCV-related chronic hepatitis had detectable HBV genomes, despite the absence of circulating

HBsAg. This prevalence was significantly higher than that among HCV-negative patients with chronic liver

disease. 

The prevalence of occult HBV infection was particularly high among patients with anti-HBV antibodies.

Occult HBV infection was also detected in patients who were negative for all HBV serum markers (Feitelson

et al., 2009). Previous reports suggest that rearrangements of the viral genome, particularly in the S gene, may

be responsible for the failure to detect HBsAg (Carman et al., 1997).

Ke-Qin (2002) reported that occult HBV infection is characterized by presence of HBV infection with 

undetectable HBsAg. Several possibilities have been hypothesized as the mechanisms of occult HBV infection.

These include: (i) mutations of HBV-DNA sequence; (ii) integration of HBV-DNA into host's chromosomes;

(iii) infection of peripheral blood mononuclear cells by HBV; (iv) formation of HBV-containing immune

complex; (v) altered host immune response; and (vi) interference of HBV by other viruses. 

In this work, HBs Ag was negative in 70.8% of HCC cases with HBx gene positive, and it was positive

in 29.2% of HCC cases which means that the presence of HBx gene was significantly associated with absence

of HBsAg in serum of HCC patients. This finding is concordant with the finding of Shiota et al. (2000), Hseih

et al. (2003), Wu et al. ( 2001) and Feitelson et al. (2009).

Bouchard and Schneider (2004) reported that integration of HBV genomic DNA into cellular chromosomes

and genetic alterations of the HBV genome may occur during the viral life cycle and is observed in

approximately 85% of HBV-associated tumors, it ranging from point mutations to gross deletions, as tumors

develop. HBV may therefore play a role as important risk factors for development of HCC (Takeuchi et al.,

1997). Some studies have shown that HBx can induce arrested cells to exit G0 and re-enter the cell cycle,

acting through activation of signal transduction factors such as Src kinases, MAPK, and JNK (Bouchard et al.,

2001). HBx also affects S-phase and induces lagging chromosomes when expressed from its natural viral

context and, consequently, exhibits deleterious activities in dividing, but not quiescent, hepatoma cells (Martin-

Lluesma et al., 2008).

In the nucleus, HBx can regulate transcription through a direct interaction with different transcription

factors and, in some cases, enhance their binding to specific transcription elements. Equally interesting is the

possibility that HBx has different consequences for hepatocyte physiology as HBV-infected cells are targeted

by the immune system or as hepatocytes in which HBx is expressed undergo transformation and progression

to HCC (Bouchard and Schneider, 2004). 

Wu et al. (2001) suggested that HBx may alter cell proliferation through the induction of cyclin-dependent

kinase and cyclin genes and the inhibition of negative cell cycle regulators, which support cell proliferation,

leading to deregulation of the normal cell activities and consequent HCC. 

Genes that were markedly up-or down-regulated in the presence of HBV are involved in signal

transduction, apoptosis, transcriptional regulation, protein degradation and oncogenesis. CD40 up-regulation by

HBxAg may play a facilitating role in the pathogenesis causing HCC (Tang et al., 2009).

HCV is a single -stranded RNA virus without reverse transcription, and there is no evidence that the HCV

genome contains an oncogene or that it integrates into the host genome. It is possible that after infection by

HBV and integration of the HBV genome into the liver cell, infection by HCV may induce chronic hepatitis

or liver cirrhosis, which may act as a cofactor for the development of HCC through rearrangement in the

cellular DNA (Hino et al., 1991), insertional mutagenesis (Wang et al., 1999) and the production of truncated

HBV proteins such as the X protein. 

HBx has been reported to block cell death mediated by TNF, Fas, p53, or TGF-Beta (Bouchard and

Schneider, 2004 and Feitelson et al., 2009). One report also found HBx in association with a complex

containing the anti apoptotic protein survivin, which suppressed caspase action and apoptosis (Marusawa et

al., 2003).
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This study revealed that, anti-HCV was positive in 45.8% of HCC cases with HBx gene positive, this

finding is in agreement with the finding of Chemin et al. (2001) who reported that, Viral host factors allowing

HBV persistence in the absence of HBsAg can depend on several mechanisms. Coinfections with HCV can

explain only a proportion of HBsAg(-) HBV infections. Secondly, HBV mutations in the core promotor region

leading to a minimal viral replication, or mutations in the HBsAg-encoding region might explain the absence

of serological recognition. Finally, it is possible that in some cases host immune mechanisms can maintain

HBV infection in a latent state until transmission to another individual who subsequently develops a more

active infection especially when immunosuppressive therapy is employed. 

Interestingly, in the current study, mutant p53 was positive in 75% of HCC cases with HBx gene positive

which was significantly higher than HCC cases with negative HBx gene, suggesting that, the presence of HBx

gene was significantly associated with p53 gene mutation. This was in concordance with Feitelson and Duan

(1997), Andrisani and Barnabas (1999) and Ogden et al. (2000) findings. Shiota et al. (2000)  reported that,

HBsAg-negative and PCR-positive patients, the positive rates of expression of HBx and p53 were 62% and

54%, being comparable to those in HBsAg-positive HCC patients. The results of the present study suggest that

high prevalence of HBV infection is observed in HBsAg-negative HCC in a Japanese population and

expression of HBx and p53 is consistent with a role, in these patients, for the transforming ability of these

proteins. 

Several groups have shown that one of the gene products of HBV, the HBx binds to and inactivates the

p53 protein (Crowe et al., 1999). It has been experimentally demonstrated that besides physically interacting

with p53, HBx may induce inactivating mutations in the p53 gene either by down regulating the detoxification

of aflatoxin B1 (AFB1), or simply by increasing the transversion frequency (Crowe and Barton, 1999) resulting

in a specific guanine to thymine transversion mutation in the third nucleotide position of codon 249 (AGG to

AGT, leading to an arginine-to-serine substitution) in the p53 protein (Barton and Emerson, 1996). This

mutation is considered as a reliable biomarker for the development of HCC in geographical regions where the

chronic exposure to HBV and dietary AFB1 are very high.

HBx destroys p53-mediated regulation of AFP expression allowing transcriptional derepression of the tumor

marker gene. The binding of p53 to viral proteins or DNA has a repressive effect on viral replication. As a

result, viral protein mediated antagonism of p53 function has evolved to overcome the general repressive

effects of p53 (Ogden et al. 2000).

HBx binding to p53 likely evolved as a consequence of p53-mediated disruption of HBV replication in

hepatic cells (Ori et al, 1998; Lee and Yun, 1998). In conjunction with a complex of liver-specific co-factors,

p53 can bind and repress activation from HBV enhancer II, which is responsible for the tissue-specific

replication of the virus. The p53-containing complex acts on HBV enhancer II to block transcription from

promoters under its control, resulting in loss of active HBV replication. 

Hsia et al. (1992) who examining AFP expression in hepatocytes and oval cells in HBV-infected patients

demonstrated that levels of AFP were high prior to the onset of HCC. Some evidence also indicates that AFP

secretion stimulates human hepatoma tumor cell growth and proliferation (Wang et al., 1999). Because the

majority of cells losing the ability to silence AFP have a disease phenotype, it is likely that the mechanism

by which AFP is re-activated is one way that HBV contributes to the development and progression of HCC.

The exact function of HBx during HBV replication and its influence in HBV-associated hepatocellular

carcinoma are still undefined.

In conclusion the identification of HBV x gene transcripts in HCC tissues on PCR level suggests that

HBVx mRNA expression might be significant and concerned with the development of human HCC even in

HBsAg-negative cases. And modification of p53 interaction or communication with protein partners by HBx

may be a global mechanism affecting the ability of p53 to regulate multiple genes, potentially contributing to

development of HCC in infected individuals.

Recommendation: Highly sensitive, quantitative, and functional molecular analyses of HBV, combined with

a well-designed prospective clinical assessment will provide the best approach for the future study of occult

HBV infection. Existence of HBsAg(-) HBV infections should be taken into account by the use of sensitive

PCR tests for prevention of viral transmission in the settings of blood donations and organ transplants.
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