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Abstract: TGF-β1 is a cytokine producing extracellular matrix. We evaluated TGF-β1 gene 
polymorphism at codon 10 and the risk of HCC in Egyptian patients with HCV infection. TGF-β1 gene 
polymorphism was performed by the amplification refractory mutation system (ARMS-PCR). A 
significant difference in allelic frequency between control and HCV patients (p = 0.05). Logistic 
regression showed that the load of HCV-RNA is significantly predictive of the occurrence of HCC (p 
<0.001, OR=1.000). A significant difference of serum AFP among the three genotypes (p=0.04), 
particularly between CT and TT genotypic patients (p=0.01), indicating a relationship between T allele 
and incidence of HCC. This may enables us to determine the susceptibility to HCC among high risk 
groups and to provide these individuals with effective measures for early prevention or intervention. 
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INTRODUCTION 
 

 Hepatocellular carcinoma (HCC) is one of the most common solid tumours worldwide and the second most 
serious cause of cancer-related death among men (Falleti et al., 2008). Major etiologic factors associated with 
HCC include infection with hepatitis C (HCV) and hepatitis B (HBV) viruses, excess alcohol intake, insecticide 
and aflatoxin B1 exposure (Hifnawy  et al., 2004). It ranks almost the first among all malignancies in Egypt, 
where HCV infection is highly endemic (Yu et al., 2000). HCV results in an inflammation of the liver 
characterized by a diffuse or focal necrosis that affects all hepatocytes, leading to cirrhosis and enhances the 
probability of developing HCC (Suzuki et al., 2003). The risk for developing HCC is thought to be due to 
chromosomal rearrangements, activation of cellular oncogenes and inactivation of tumour suppressor genes, 
altering nearly all carcinogenic pathways (Okuda, 2007). 
 The mature TGF-β protein is a member of a family of dimeric polypeptide growth factors. It is a 25 KDa 
active molecule with many conserved structural motifs. Virtually every cell in the body produces TGF-β and has 
receptors for it (Herpin et al., 2004). A large precursor molecule is responsible for TGF-β synthesis which 
contains a pro-peptide region. Most TGF-β is stored in the extra-cellular matrix as a complex. TGF-β mediates 
its signalling pathway and regulates cellular processes by binding to three high affinity cell-surface receptors 
that are named types I, II and III (Khalil, 1999). TGF-β is a multifunctional cytokine. It controls cellular 
proliferation and differentiation of normal cells, embryonic development, immune system regulation, wound 
healing and angiogenesis. It plays a role in numerous diseases, as they have been linked to the changes in 
production of TGF-β; including heart diseases, cancer and fibrous diseases of the kidney, liver and lung (Su et 
al., 2005). Although it is considered to be the key pro-fibrogenetic molecule, but it is also acting as a tumour 
suppressor agent in normal cells, as it stops cellular proliferation, induce differentiation or promote apoptosis, 
while in the initial stages of carcinogenesis a cell loses its TGF-β-mediated growth inhibition (Matsuzaki et al., 
2007). 
 Three TGF-β isoforms are expressed in mammals (TGF-β1, TGF-β2 and TGF-β3) and each is encoded by a 
unique gene. TGF-β1 gene is located on chromosome 19q13. TGF-β1 is the most abundant and universally 
expressed isoform and its production variation among individual has been considered to be under genetic 
control. TGF-β1 is most frequently up regulated in tumour cells (Elliott and blobe, 2005). TGF-β1 is likely to be 
a crucial factor in viral hepatocarcinogenesis. It is becoming increasingly apparent that most population-
attributable cancer heritability is related not to the deleterious gene defects but to polymorphic variations in the 
DNA sequence (Ponder, 2001). Several single nucleotide polymorphisms (SNP) in human TGF-β1 have been 
identified (Wang et al., 2008). Two SNPs are located in the promoter region at the positions 800G�A and -
509C�T. Furthermore, two SNPs are located in codons 10 (CTG�CCG) and 25 (CGG�CCG) of exon 1, 
leading to amino-acid substitutions Leu10Pro and Arg25Pro respectively (Derynck et al., 1987). As the level of 
circulating TGF-β1 appears to be under genetic control it is possible that predisposition to these diseases may be 
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associated with particular alleles at the TGF-β1 locus (Wang et al., 2005). Various polymorphisms have been 
demonstrated in the TGF-β gene, and some studies have shown associations with several diseases (Su et al., 
2005; Bataller  et al., 2005; Kopp et al., 1996; Osterreicher  et al., 2005). Some of these studies have reported 
that the T allele of the T869C polymorphism is associated with lower production of TGF-β1 (Wen  et al., 2005; 
Kopp et al., 1996; Stephens et al., 2001), although an association with higher production has also been reported 
(Bataller et al., 2005; Taniguchi et al., 2004). These genotypic variations result in significant differences with 
regard to TGF-β1 expression (Grainger  et al., 1999); therefore, they may either predispose to protect against 
HCC. Several studies have tested these hypothesis, but with conflicting results (Abbas et al., 2005; Kwon et al., 
2003). Some of the controversy could be attributed to the ethnic variations, complex pathogenesis and various 
factors that contribute to HCC. The present study investigated the TGF-β1 gene polymorphism at codon 10 
(position: T869C)  in Egyptian HCC patients’ associated or not with HCV infection, compared to Egyptian 
patients with HCV infection who didn’t develop HCC. Healthy Egyptian volunteers were involved as an 
attention control arm. The concept of the study was to assess whether this polymorphism in TGF-β1 gene in 
Egyptian population is associated with susceptibility to and/or clinicopathologic characteristics of HCV-related 
HCC.  

MATERIALS AND METHODS 
 

 The study population comprised 208 individuals; 142 males and 66 females, with age ranges from 20 to 71 
years old. The study was done on 140 Egyptian patients and 68 Egyptian healthy volunteers (matched age, 
gender and socioeconomic status), considered as a control group. Fifty Egyptian patients with hepatocellular 
carcinoma (HCC) associated with HCV infection (group A). They were admitted to the Oncology unit, 
Alexandria University Hospital. Sixty Egyptian patients with chronic HCV infection, but they didn’t develop 
HCC (group B). They were recruited from the department of Tropical medicine, Alexandria University Hospital. 
Further we enrolled thirty Egyptian patients with HCC non-associated HCV infection (group C). HCC 
developed due to insecticide exposure, alcohol abuse or due to unknown aetiology rather than viral aetiology. 
They were admitted to the same hospital during the same periods. Diagnosis of HCC was based on triphasic 
C.T. study and liver biopsies, clinical and laboratory data, α-fetoprotein as a serum hepatic tumor marker. The 
HCV diagnosis in all groups was based on positive anti-HCV assay and quantification of circulating HCV- 
RNA by (RT-PCR) and negativity for hepatitis B surface antigen (HBS-Ag). None of the patients had a history 
of previous interferon therapy or immunosuppressive treatment. A written informed consent was obtained from 
all patients and healthy controls. The study itself was approved by the Research Review Ethical Committee of 
the Alexandria Faculty of Medicine. 
 All patients and controls were subjected to the following: Full history taking; Thorough clinical 
examination (supported by ultrasound examination of abdomen); Routine laboratory investigations including 
renal and liver function testes and complete blood picture; Liver biopsies (only when needed for HCC patients 
included in the study); quantitative determination of α1-fetoprotein (AFP) using chemiluminescence technique 
on Cobas e 411 from Roche (Germany) (Ramsey and  Wu, 1995); viral mar0kers including hepatitis B surface 
antigen (HBS-Ag) by microparticle enzyme immunoassay on Axsym from Abbott (Drouet et al., 1982); anti 
HCV antibodies (third generation) by microparticle enzyme immunoassay (MEIA) technology on Axsym 
(Donahue et al., 1992); and the quantitative polymerase chain reaction (PCR) for HCV RNA (total viraemia) by 
Real Time PCR was done to confirm the HCV infection (Morishima et al., 2006). 
 
Detection of TGF-β1 DNA Polymorphism At Codon 10: 
Genomic DNA Extraction (26): 
 DNA was extracted from whole blood of patients and controls using Wizard® Genomic DNA purification 
Kit (Promega) according to technical manual. The DNA was stored at 2–8°C until used. 
 
Genotyping of the Codon10 Polymorphisms of TGFβ1 By ARMS – PCR: 
 Genotyping of the codon10 polymorphisms of TGFβ1 was performed by the amplification refractory 
mutation system ARMS-PCR method (Perrey et al., 1999). The 241 bp fragment containing the polymorphic 
site in codon10 of TGFβ1 was amplified using PCR primers as follows: 
The generic primer (sense): 5´-TCCGTGGGATACTGAGACAC-3´ 
The C allele specific primer (antisense): 5´-GCAGCGGTAGCAGCAGCG-3´ 
The T allele specific primer (antisense): 5´- AGCAGCGGTAGCAGCAGCA-3´ 
The internal control primer 1 (P53F): 5´-TGCCCTGTGCAGCTGTGGGTTGATT- 3´ 
The internal control primer 2 (P53R): 5´-GCCCCAGCTGCTCACCATCGCTATC- 3´ 
 
 The internal control primers were used to check for successful PCR amplification (Perrey et al., 1999) and a 
segment of the p53 gene located at chromosome 17p13.1 was amplified.  PCR was performed in a 20 µl aliquot 
containing 10 µl Master Mix (GoTaq® Green Master Mix is a premixed ready-to-use solution containing 
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bacterially derived Taq DNA polymerase, dNTPs, MgCl2 and reaction buffers at optimal concentrations for 
efficient amplification of DNA templates by PCR. GoTaq® Green Master Mix contains two dyes blue and 
yellow that allows monitoring of progress during electrophoresis. Reactions assembled with GoTaq® Green 
Master Mix have sufficient density for direct loading onto agarose gels), 1 µl from specific primers. ( TGF-B1 
sense,TGF-B1 antisense C or TGF-B1 antisense T , P53 Forward and P53 Reverse), 2  µl from genomic DNA 
and 4 µl nuclease free water.  PCR amplification conditions were an initial denaturation at 95 ºC for 10 min, 
followed by 10 cycles of melting at 95 ºC for 15 s, annealing at 65 ºC for 50 s, and elongation at 72 ºC for 40 s; 
25 cycles of melting at 95 ºC for 20 s, annealing at 59 ºC for 50 s and elongation at 72 ºC for 50 s. The TGFβ1 
genotype was determined by 2.0% agarose-gel electrophoresis of PCR products followed by ethidium bromide 
staining according to Williams et al., 1990. Finally the DNA bands were visualized on the long wave (320 nm.) 
UV transilluminator and photographed. 
 
Statistical Analysis: 
 Deviation of Hardy-Weinberg equilibrium was tested by using the x² test for goodness of fit. Statistical 
analysis of data was performed using the PASW version 18. Continuous variables were expressed as mean ± 
standard deviation.  Kruskal Wallis test and Mann Whitney test were used. The logistic regression analysis was 
used for identifying risk factors of the development of HCC. 

 
RESULTS AND DISCUSSIONS  

 
 A total sample of 208 patients was recruited. Of those, 50 patients were HCV positive and developed HCC 
(group A),   60 were HCV positive patients who did not develop HCC (group B) and another group of 30 
patients who had HCC and no viral aetiology (Group C). We also recruited a group of 68 healthy volunteers as 
an attention-control arm. 
 The mean age of the total sample was 54.41 (S.D. 11.55) ranging from 20 to 71 years old. The demographic 
and clinical characteristics of the study participants are presented in table 1. There were significant differences 
in age among the patients and healthy controls. The sex distribution across the three groups of patients confirms 
the observation of a higher incidence in males in HVC-related HCC (p=0.005). 
 The single nucleotide polymorphism of the TGF-β gene at codon 10 was genotyped and scored by ARMS-
PCR. Figure (1) illustrates the different genotypes detected at position+869. The sample was labeled CC or TT 
genotype, if a 241 bp band was observed only with C or T allele specific primer, respectively. However, if bands 
were observed with both allele specific primers then the sample was labelled with CT genotype. A known 
positive and negative control was included in each set of amplification. The p53 gene was used as an internal 
control. A segment of the p53 was amplified at 180 bp to check for successful PCR amplification. 
 

 
 
Fig. 1: A representative agarose gel photograph of the TGF-β1 gene (T/C polymorphism) at codon 10. by 

ARMS-PCR. Lane 1 molecular weight marker ØX174DNA/BsuRI(HaeIII). Each two successive lanes 
is corresponding to one sample, the DNA amplified with C allele specific and T allele specific, primer 
pairs, respectively. Lanes 2&3 and 4&5 (CC homozygote), lanes 6&7 (TT homozygote), products in 
lanes 8&9 and 10&11 were the CT (heterozygotes). T or C allele specific band is at 241bp, the internal 
control bands are at 180bp. 

 
 In each studied group, no departure from the Hardy-Weinberg distribution was observed for each allele (x² 
for control, A, B and C groups=0.04,0.87,0.10,0.16 respectively. P value is always NS.). Genotype distribution 
and the relative allelic frequency among the studied groups are presented in table 2. CT genotype particularly 
appears to be a common genotype in the normal population and in different patients’ groups A, B, and C 
(48.5%,42%,46.7%,40% respectively). Subsequently the proportions of TT and CC homozygote are different 
among control and patient groups.  This difference in proportion was shown to be non significant according to 
the Chi-square value (χ2 = 5.443, p = 0.488). With regard to allelic variance, the C and T alleles showed a 
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difference between patients and controls but it didn’t reach the level of significance (χ2 = 6.857, p = 0.077). 
While the difference in allelic frequency between control and HCV infected patients either developed carcinoma 
or not was significant (χ2 = 3.708, p = 0.05, χ2 = 3.684, p = 0.05 respectively).The distribution of the three 
genotypes between males and females did not show any statistically significant differences. 
 
Table 1: Demographic characteristics of subjects enrolled in the study. 

 Control HCC/HCV  
(group A)

HCV  
(group B)

HCC  
(group C) P 

 No. (%) No. (%) No. (%) No. (%) 

Sex 
         

 Male  49 (72.1) 42 (84.0) 32 (53.3) 19 (63.3) 
0.005* Female  

19 (27.9) 8 (16.0) 28 (46.7) 11 (36.7) 

Age(years) 
    

0.047*  Median (Range ) 55 (25 –71) 59 (42– 69) 55 (20 – 71) 56 (35 – 67) 

Mean ± SD 53.74 ± 12.77 58.66 ± 7.66 51.93±13.07 53.83 ± 9.11 

T.bil. (mg/dl)     

<0.001*  Median (Range ) 0.59 (0.39– 0.97) 1.73 (0.55–11.6) 0.98 (0.4 –1.99) 1.77 (0.95–6.65) 

Mean ± SD 0.61 ± 0.13 2.67 ± 2.98 1.04 ± 0.35 1.94 ± 1.08 

Alb. (g/dl)     

<0.001*  Median (Range ) 4.22 (3.2 –5.35) 2.98 (1.93–3.94) 3.59 (2.46–4.60) 3.18 (2.58–3.75) 

Mean ± SD 4.31 ± 0.48 3.01 ± 0.47 3.58 ± 0.48 3.20 ± 0.29 

AST (U/L)     

<0.001*  Median (Range ) 29.5 (16 – 41) 95.50 (19-212) 49.0 (18 – 294) 53.50 (34 –158) 

Mean ± SD 29.82 ± 5.6 106.78±47.39 58.32 ± 43.05 67.97 ± 34.73 

ALT (U/L)     

<0.001*  Median (Range ) 26.0 (12 - 38) 70 (17 -111) 40 (12.0-185) 51.5 (23 -111) 

Mean ± SD 26.47±5.33 64.92±23.09  58.15±43.79 57.30±22.14 

Alk.Ph(U/L)     

<0.001*  Median (Range ) 166 (115 - 281) 402.5 (11.0-1368) 218.0 (109-508) 377.0 (277-715) 

Mean ± SD 174.57±39.63 430.06±193.53 238.43±84.18 387.23±96.25 

PT(Sec.)     

<0.001*  Median (Range ) 11.30 (1.6 - 12) 14.60 (11.7-24.5) 12.90 (11 - 19.5) 12.90 (11 - 18.7) 

Mean ± SD 11.19±1.21 15.48±2.59 13.28±1.83 13.19±1.55 

AFP(ng/ml)     

<0.001*  Median (Range ) 2.35 (1.02 – 5.2) 2174 (123-25644) 5.74 (1.09–61.24) 1641.5(617-38115) 

Mean ± SD 2.52 ± 0.98  4868.80±5855.44 7.79 ± 9.31 4017.07±7460.55 

HCV-RNA (x103) -   - 

<0.001*  Median (Range ) - 1355 (150-3100) 1765 (1.12–3710) - 

Mean ± SD - 1496.44± 753.23 527.52 ± 802.61 - 

T.bil.:Total bilirubin; Alb.:Albumin; AST,ALT:Alanine and aspartate aminotransferases; Alk.Ph.:Alkaline phosphatise; PT: Prothrombin 
time; AFP: Alpha fetoprotein;  * :P is Statistically significant at p ≤ 0.05 

 
 The analysis of AFP serum level, HCV-RNA load of viraemia, and distribution of genotype is shown in 
table 3. HCV infected patients who didn’t develop HCC showed a significant difference in AFP serum level 
among the three genotypes (p=0.040) was detected. Particularly between CT and TT genotypes the difference 
was significant (p=0.012). 
 Therefore, regression analysis for the risk factors of the development of hepatocellular carcinoma was 
performed with the above variables. Using a logistic regression model (table 4) which included genotype and 
HCV-RNA load of viraemia, it showed that the load of HCV-RNA is significantly predictive of the occurrence 
of HCC. It was shown to be significant with a p value <0.001 (95% CI = 1.000 to 1.000). 
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Table 2: Transforming growth factor beta-1 (TGF-β-1) genotypes and allele frequency in patients and healthy controls. 
 Genotype  (%) Allelic Frequencies 
 CC CT TT C T 
Control 20 (29.4) 33 (48.5) 15 (22.1) 0.537 0.463 
HCC/HCV (group A) 10 (20.0) 21 (42.0) 19 (38.0) 0.410 0.590 
HCV (group B) 11 (18.3) 28 (46.7) 21 (35.5) 0.50 0.583 
HCC  (group C) 8 (26.7) 12 (40.0) 10 (33.3) 0.560 0.440 

 
Table 3: Comparison of TGF-β1 genotypes according to AFP and HCV-RNA load in patient groups: 

  Genotype  
P 

  CC CT TT 

H
C

C
/H

C
V

 (
gr

ou
p 

A
) 

AFP N = 10 N = 21 N = 19  
 Median (Range ) 2398 (910-11547) 1633 (123-25644) 2317 (910-15150) 

 0.228 
Mean ± SD 3488.0±3125.42 4040.38±5902.9 6511.16±6710.25 

P1  0.364 0.630  
P2   0.090  

HCV-RNA (x103) N = 10 N = 21 N = 19  
 Median (Range ) 1144.5 (710– 2200) 1680 (480 – 3100) 998 (150 – 2800) 

 0.566 
Mean ± SD 1303.40 ± 593.56 1627.52 ± 738.84 1453.16 ± 847.98 

P1  0.245 0.765  
P2   0.560  

H
C

V
 (

gr
ou

p 
B

) 

AFP N = 11 N = 28 N = 21  
 Median (Range ) 7.34 (1.09–61.24) 6.35 (1.09–28.52) 3.31 (1.30–16.17) 

0.040* 
Mean ± SD 13.46 ±17.70 7.95 ± 6.65 4.60 ± 3.28 

P1  0.673 0.117  
P2   0.012*  

HCV-RNA (x103) N = 11 N = 28 N = 21  
 Median (Range ) 156 (32.5 – 3710) 243 (1.15 – 3490) 167 (1.12 – 2100) 

0.675 
Mean ± SD 716.82 ± 1240.42 541.28 ± 758.73 415.76 ± 566.42 

P1  0.720 0.513  
P2   0.431  

H
C

C
  

(g
ro

up
 C

) AFP N = 8 N = 12 N = 10  
 Median (Range ) 1318 (617 – 4126) 1832.5 (618-12255) 1587 (880– 38115) 

0.588 
Mean ± SD 1842.88±1359.33 2684.42±3302.06 7343.60±12072.89 

P1  0.728 0.286  
P2   0.468  

P: p value for Chi square for Kruskal Wallis test 
P1: p value for Mann Whitney test between CC and other types 
P2: p value for Mann Whitney test between CT and TT  
* : Statistically significant at p ≤ 0.05 
 
Table 4: Multivariate logistic regression analysis for the risk estimate of HCC between HCV infected groups (A,B)  

 
B S.E Sig. OR 

(95% CI) 
Lower Upper 

HCV-RNA 0.000 0.0 <0.001 1.000 1.000 1.000 
Genotype       
CC®    1   
CT 0.351 0.62 0.574 0.704 0.207 2.394 
TT 0.072 0.64 0.911 1.074 0.308 3.749 

CI: confidence interval; OR: odds ratio; CC homozygous is the reference group. 

 
Discussion: 
 Chronic infection with hepatitis C virus enhances the probability of developing HCC. 85% of patients 
infected by HCV cannot resolve their infection and suffer from chronic hepatitis C which may be complicated 
by cirrhosis and the development of HCC (Powell et al., 2000) HCC is the major liver cancer worldwide. The 
main risk factors for HCC are cirrhosis of any aetiology. The incidence of HCC depends on several factors 
including age over 50 years, male sex, aetiology and severity of cirrhosis (Gewalitg et al., 2002). However 
Genetic factors are likely to modify the risk of HCC and remain mostly to be investigated. In liver diseases, the 
persistence of chronic inflammation, as observed in chronic viral hepatitis, plays a major role in determining the 
shift in TGF-β signalling pathway from tumour suppression to fibrogenesis provoking extracellular matrix 
fibrosis and increasing the risk for HCC (Matsuzaki et al., 2007). In patients with chronic HCV infection it has 
been shown that the viral core protein up-regulates TGF-β1 transcription (Taniguchi et al., 2004), thus 
exacerbating liver fibrosis progression. Furthermore SNPs of TGF-β1 have been related to natural clearance of 
HCV (Kimura et al., 2006). Specific genotypes at codons 10 and 25 have been associated with faster fibrosis 
progression in patients with chronic hepatitis C (Osterreicher et al., 2005; Gewalitg et al., 2002). Others 
however didn’t confirm these results.  
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 Polymorphism of TGF-β1 at codon 10 results in amino acid substitutions from Leucine (T) to Proline (C). 
This polymorphism appears to affect the export efficiency of the newly synthesised protein (Grainger et al., 
1999). 
 In the present study the TGF-β1 genotype at codon10 in Egyptian patients with chronic HCV –associated 
HCC or non-associated and healthy subjects was determined and whether the polymorphism is associated with 
HCC was investigated. The frequency of the polymorphism among the studied groups did not show significant 
difference. However the CC genotype was lower in HCV carriers who didn’t develop HCC than in those with 
HCV/HCC patients than HCC patients due to any aetiology rather than HCV infection (18.3%,20%,26.7% 
respectively). The opposite was in TT genotype as it was higher in HCC/HCV patients than those with HCV 
carriers who did not develop HCC than HCC patients due to any aetiology rather than HCV infection (38%, 
35.5%, and 33.3% respectively). A study was carried on Taiwanese HCV patients (Dai et al., 2008), the 
frequency of T allele was 45.4%, while in the present study it is 58.3%. In Taiwanese patients’ study, the 
univariate analyses detected a lesser proportion of patients with T allele has high viral loads than those who 
were without T allele (p=0.026). In the present study a higher proportion of patients with T allele has high viral 
loads than those who were without T allele but this difference was not significant (p=0.675). These conflicting 
results may be due to ethnic variation or the difference in HCV-RNA genotypes. 
 There is a great controversy regarding the Leucine or Proline responsible for the initiation and occurrence 
of HCC. In Germany Gewalting and co-workers (Gewalitg et al., 2002) carried a study on the association of 
TGF-β1 gene polymorphism at codon 10 and the rate of progression of HCV- induced fibrosis. They concluded 
that the homozygous Leu Leu genotype showed a slow progression of fibrosis. TGF-β1 genotype at codon 10 
was investigated by Suzuki et.al., 2004; on Japanese HCV patients and the degree of hepatic fibrosis was 
assessed. They concluded that there may not be a significant relationship between this polymorphism and 
progressive hepatic fibrosis in Japanese population. In Italy Falleti et al., 2008; carried their study on HCC 
patients due to HBV or HCV or other causes. They indicated that TGF-β1 SNPs probably facilitate the cirrhosis, 
while they seem to have limited role in predicting the occurrence of HCC. 
 Concerning AFP as a HCC tumour marker, AFP is a fairly specific but insensitive marker for HCC. 
Sensitivity of HCC detection by blood markers is improved by combining various other markers with AFP. In 
the present study when we studied the relation between AFP and genotype distribution among HCV patients 
who did not develop HCC, the results showed a significant difference of serum AFP among the three genotypes 
(p=0.04). Particularly between CT and TT genotypic patients (p=0.01). The direction of significance is 
indicating a relationship between T allele and incidence of HCC. This may enable us to determine the 
susceptibility to HCC among high risk groups and to provide these individuals with effective measures for early 
prevention or intervention. In conclusion TGF-β1 may have a role in mediating HCC in patients with HCV 
infection. Further work is required on TGF-β1 gene polymorphisms on Egyptian population, for studying 
prediction of response of HCC infected Egyptian patients with HCV to antiviral treatment, Taking in 
consideration a larger sample size and the degree of hepatic cirrhosis. 
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