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Abstract 
Objective: Tumour necrosis factor (TNF)-alpha, a prototype proinflammatory cytokine, has been 

implicated as an important pathogenic mediator in a variety of liver conditions. Some genetic 

polymorphisms in the human TNF-alpha promoter region, such as the G-A transitions -308 and – 

238, have been shown to influence TNF-alpha expression in chronic hepatitis C virus infection. 

Aim of the work: The present study was to investigate the influence that the – 308 and – 238 

TNF- alpha promoter polymorphisms have on the response to interferon and ribavirin therapy in 

chronic hepatitis C virus infection. 

Patients and methods: One hundred forty patients with chronic hepatitis C virus infection, their 

age ranges between (20-56) years, selected from the National Hepatology and Tropical Medicine 

Research Institute were included in this study, during interferon and ribavirin therapy and thirty 

five healthy individuals were included to serve as controls, the patients and controls were divided 

into two groups the first group forty patients and fifteen controls for the detection of TNF-alpha -

308, -238 genotypes polymorphisms, the second group were one hundred patients and twenty 

healthy controls for the detection of  serum levels of   TNF-α. All the patients and controls were 

subjected to the following history, clinical examination, abdominal ultrasonography and 

collection of blood samples for routine laboratory investigation, CBCs and serological assay, 

genotyping of 308, 238 TNF-alpha promoter polymorphism and serum levels of  TNF-α. 

Results: There was no statistically significant difference between chronic HCV patients   and 

healthy controls as regarding TNF-alpha -238 different alleles. 

The frequencies of TNF-alpha gene polymorphism with A/G and G/G mutation at – 308 were 

significantly higher in chronic HCV patients than those in the controls.  

The serum level of TNF-alpha was markedly higher in the chronic HCV patients than in the 

healthy controls.  

There were significant association between TNF- alpha gene polymorphism in the – 308 A/G, 

G/G alleles and increased serum TNF- alpha in CHCV infection. 

Conclusion: The results indicate that the TNF-alpha gene polymorphism at position -308 is 

associated with susceptibility of chronic HCV infection. 

Recommendations: Our major concern was to improve the response to treatment in patients with 

chronic  HCV infection, whether the disadvantage of having the TNF-alpha -308 allele became 

more apparent after interferon and ribavirin therapy is unclear and needs further study that 

detecting the polymorphism of the -308 TNF-alpha allele before administering interferon therapy 

may be valuable for predicting the treatment response, especially in difficult- to treat patients. 

Key Words: TNF-alpha, a promoter polymorphism at position 238, 308, chronic hepatitis C virus 

infection therapy. 

 

Introduction 
The hepatitis C  virus (HCV) is a major 

public health problem and a leading cause of 

chronic liver disease (1). An estimated 180 

million people are infected worldwide (2). 

Approximately thirty percent of patients 

treated with pegylated interferon and 

ribavirin are unable to clear virus from the 

serum (3,4). When host genetic factors are 

considered in disease and treatment 

response, the role of single-nucleotide 

polymorphisms (SNPs) becomes 

increasingly important (5). Proinflammatory 
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cytokines including tumour necrosis factor 

(TNF) mediate the pathogenesis of hepatitis 

C (HCV) infection (6).  TNF-α may play a 

role in the pathogenesis of acute and chronic 

HCV infection, the persistence of the virus, 

and the response to IFN-α  therapy (7). 

TNF-α  and IFN-γ were upregulated in 

chronic HCV infection (8). Baller et al (9) 

noticed that polymorphisms in genes 

encoding immunoregulatory proteins, 

proinflammatory cytokines, and fibrogenic 

factors may affect the production of these 

factors and influence disease progression in 

patients with chronic liver disease due to 

alcohol, primary biliary cirrhosis or hepatitis 

C. Polymorphisms in the promoter of the 

TNF-α  gene have been reported to affect 

the transcription rate and the release of this 

cytokine (10). The G-A transition at 

positions -308 and -238, have been shown to 

influence TNF-α  expression (11,12). 

Activation of the tumour necrosis factor  

(TNF)-alpha system has a pivotal role in the 

inflammatory process of chronic hepatitis C, 

and TNF-α levels correlate with degree of 

inflammation (13). 

Patients and Methods: 

One hundred forty patients with chronic 

hepatitis C virus (CHCV) infection, their 

age ranges between (20-56) years, selected 

from the National Hepatology and Tropical 

Medicine Research Institute, were included 

in this study during interferon and ribavirin 

therapy, and thirty five healthy individuals 

were included to serve as controls. All 

patients have anti-HCV antibodies, HCV 

RNA in serum , evidence of chronic 

hepatitis on liver biopsy, elevated levels of 

aminotransferase above the upper limit, 

serum albumin, bilirubin, and prothrombine 

time within normal limit with negative 

history of drug abuse, non reactive HBsAg, 

with exclusion of other chronic disease and 

pregnancy no clinical signs of 

decompensated liver disease. All the patients 

were subjected to the following history and 

through clinical examination, abdominal 

ultrasonography and collection of blood 

samples. About 5 mL of peripheral venous 

blood was collected under aseptic 

conditions, divided into 2 parts one part was 

clotted that seprated immediately into serum 

for determination of TNF-α , determination 

was done by using a commercial Sandwitch 

ELISA Kit (Orgenium, Cat. No. 881786-

GammmaTrade). 

The other part was added into sodium-

citrated tubes and processed within the same 

day for detection of  genotyping of 308, 

238-TNF-α promoter polymorphism. 

The genomic DNA was extracted using a 

Qiagen amp DNA mini kit (USA) extraction 

kit with lot no (139289002) according to 

manufacturer instruction.  The purity and 

concentration of DNA was determined using 

spectrophotometry. Following 

deproteinisation, the quality of DNA was 

reflected by a consistent ratio of 1.8 to 2.0. 

The coded genomic DNA solution was 

stored at 4°C. Genotyping for G–308A  was 

performed using polymerase chain reaction 

(PCR) followed by restriction fragment 

length polymorphism. The TNF-α 

polymorphism was amplified using an 

upstream primer with a mismatch that 

introduced an artificial Sty 1 restriction site 

into the wild-type allele (allele 1), but not in 

the variant allele (allele 2). The forward 

primer for the –308   polymorphism  used  

was  5'-

AGGCAATAGGTTTTGAGGGCCATG'  

and  the  3' reverse primer was '5-

ACACACAAGCATCAAGGATACC-3'. 

and (5-ATCTGGAGGAAGCGGTAGTG-3) 

and (5-AGAAGACCCCCCTCGGAACC-3) 

for the -238 variant allele. A 143-bp 

fragment was amplified with this primer set. 

Each 25-mL PCR reaction contained 2.5 uL 

of 10 X PCR buffer, 1.5 m Mol of  MgCl2, 

10 p mol of each primer, 0.2 mM of the 

dNTPs, 15 uL of deionized water, 1 μL of 

Taq DNA polymerase, and 40-50 ng of 

genomic DNA as a template. The mixture 

was denatured   at 95ºC for 5 minutes and 

underwent 35 cycles in a thermocycler PCR 

system under the following conditions: 

denaturation at 95ºC for 1 minute, annealing 

at 60ºC for 45 seconds, extension at 72ºC for 

1 minute, and a final extension for 10 

minutes at 72ºC. The amplified fragments 

were detected on 2 % agarose gel 

(Invitrogen, Carlsbad, California, USA). 
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Restriction enzyme digestion of PCR 

products for 308 genotyping was carried out 

by adding 2 uL of Buffer O and 1 uL (10U) 

of restriction enzyme Nco1 (Fermentas, 

Hanover, Maryland, USA lot no: (0421105). 

Digested fragments were observed on 3 %  

agarose  gels according to (R1) and  to 

detect  the  -238  variant  alleles,  

The   PCR  product  was  digested   with  

MspI  at  37 ºC  for  an  hour,  leaving  a  

152 bp fragment  when  the variant  was  

present  and  products  of 133  and 19  bp 

fragments for  the normal allele visualized 

on 3 % according to R2 (14,15). 

 

 

A  

B  

C  
An agarose gel electrophoresis show PCR products of TNF alpha (308 site) genotype 

Genotype A ( fig.A ) and genotype T ( fig.B ) genotype A & T  ( fig.C ). 

 

A1)                    

M                    1            2          3          4           5                6          7             8             9 

B1) 

      M              1                     2                             3                  4                     5                6  
An  agarose gel   electrophoresis  show  PCR  products  of  238 TNF genotyipng 

Figure (A1) Lane M:DNA marker with 100 bp Lane (1-7) show GA TNF 238 allele ,Lane (8,9) show AA 

allele   . 

Figure (B1) Lane M: DNA marker with 100 bp, Lane (1-6) show GG allele.     
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Statistical analysis: Analysis of data of all patients was done by IBM computer using SPSS 

(statistical program for social science version 12) as follows: Description of quantitative variables 

as mean, SD and range. Description of qualitative variables as number and percentage. Chi-

square test was used to compare qualitative variables between groups. Mann Whitney Willcoxon 

U test was used instead of t-test in non parametric data, Unpaired t- test was used to copmpare 

quantitative variables, in parametric data (SD > 50 % mean) (16). 

 

Results 

This study included 140 patients with CHCV infection and 35 healthy  volunters. 

We found that the TNF-alpha promoter genotypes polymorphism -238 shows no statistically 

significant difference between CHCV patients and controls as regarding different  alleles  by 

using  chi-square  test ( p > 0.05 ) table (1). TNF- alpha – 238 GG = ( 52.5 % ), - 238 AA = ( 15 

% ), - 238 GA =  (32.5 %) in patients and – 238 GG = ( 73.3 % ) , GA = (26.7 %) in the controls. 

Table (2) shows that the TNF-alpha promoter genotypes polymorphism -308 shows that -308 AG 

was more frequent among cases = (45 %) together with, -308 GG = (50 %) , while the – 308 AA 

was more frequent among controls = (33.3 %) with statistically significant difference in between 

by using chi-square test. 

Table (3) shows that the majority of CHCV patients had A1F1 biopsy results and A1F2 while 

A3F2 was among 2.5 %.  

Table (4) shows that 87.5 % of the CHCV patients had response to interferon therapy.  

Graph (1) illustrates the variants polymorphisms in CHCV patients and controls as regarding 

TNF- alpha gene promoter region at – 308 alleles genotypes.  

Table (5), (6) are showing that there’s no statistically significant difference  in the comparison 

between responders and non responders to  interferon and ribavirin therapy as regarding TNF- 

alpha – 238 or 308 alleles genotypes polymorphism after 6 months of the comparison of the 

treatment by using chi-square test. 

Table (7) illustrates the  mean ± SD of the polymerase chain reactions (PCR) of the studied cases  

before starting interferon therapy = ( 1367855 ± 3271795 ) Iu / mL  and the  range was ( 150000 

– 2000000 ) Iu /  mL.   

Table (8) shows that there’s no significant difference in the comparison between responders to 

interferon therapy and non responders as regarding PCR by using Mann Whitney test.  

Table (9) illustrates that serum TNF- alpha was ( 79.3) in patients and was (52) in the controls.  

Table (10) shows that serum TNF-alpha was higher among CHCV patients as compared to 

controls with statistically highly significant difference in between by using unpaired t – test. 

Fig (A,B,C), Fig (A1,B1) an agarose pictures to detect the -238, -308 polymorphisms by the 

polymerase chain reaction (PCR) and restriction fragement length polymorphism (RFLP) 

analysis. DNA is amplified by PCR. The PCR products are then digested with specific restriction 

enzymes and analyzed by agarose gel electrophoresis. 

 

Table (1) Comparison between CHCV patients and controls as regard TNF-alpha-238 

polymorphism. 

 

P  X2 Controls 

N=15  

Cases 

N=40 

Variables  

 

>0.05 

NS 

3.1 0 0 AG 

11(73.3%) 21(52.5%) GG 

0 6(15%) AA 

4(26.7%) 13(32.5%) GA 

This table shows no statistically significant difference between both groups as regard different 

alleles by using chi-square test  
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 308-alpha-and controls as regard TNF CHCV patientsTable (2) Comparison between 

polymorphism. 

P  X2 Controls 

N=15  

Cases 

N=40 

Variables  

 

<0.05 

S 

7.9 5(33.3%) 18(45%) AG 

5(33.3%) 20(50%) GG 

5(33.3%) 2(5%) AA 

0 0 GA 

This table shows  that  AG was  more frequent among cases together with GG , while AA 

was more frequent among controls with  statistically significant difference in between both 

groups by using chi-square test. 

 

 

 

AG GG AA GA
0
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20

30

40

50

60
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Graph (1): Illustrates  the variants polymorphism in CHCV paients and controls as 

regarding TNF-alpha gene promoter region at -308 alleles genotypes. 

Table(3): Distribution of the studied CHCV patients as regard biopsy results. 

% No 

40  

Variables  

 

62.5% 25 A1F1 

15% 6 A1F2 

2.5% 1 A1F3 

2.5% 1 A2F1 

7.5% 3 A2F2 

7.5% 3 A2F3 

2.5% 1 A3F2 

 

This table shows  that the majority of cases had A1F1 Biopsy results and A1F2, while A3F2 was 

found among 2.5% of the studied cases.  
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s as regard response to therapycaseCHCV Table (4) Distribution of the studied  

 

% No  Variables  

 

12.5% 5 Non responder  

 

87.5% 35 Responder  

 

This table shows  that  87.5 % of the studied cases had response to IFN therapy, while 12.5 % of 

studied cases had no response to therapy. 

 

 

Table (5): Comparison between responders and non responders to interferon and ribavirin 

therapy as regarding  TNF-alpha -238 polymorphism after 6 months of the completion of a 

drug treatment. 

 

P  X2 Response  

No                                Yes 

Variables  

 

>0.05 

NS 

1.9   AG 

17(48.6%) 4(80%) GG 

6(17.1%) 0 AA 

12(34.3%) 1(20%) GA 

This table shows  no statistically significant relation between response to interferon therapy and 

TNF-alpha-238 alleles genotypes by using chi-square test.  

 

Table (6) Comparison between responders and non responders to interferon and ribavirin 

therapy as regarding TNF-alpha -308 polymorhism after 6 months of the completion of a 

drug treatment. 

 

P  X2 Response  

No                                Yes 

Variables  

 

>0.05 

NS 

0.9 15(42.9%) 3(60%) AG 

18(51.4%) 2(40%) GG 

2(5.7%) 0 AA 

0 0 GA 

This table shows  no statistically significant relation between response to interferon therapy and 

TNF-alpha–308 allelels genotypes by using chi-square test. 

 

Table (7): Distribution of the studied CHCV patients as regard PCR (polymerase chain 

reaction) before starting interferon therapy. 

PCR Variables  

 

1367855+3271795 Mean+SD 

150000-2000000 Range  
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and non responders as  to interferon therapy Comparison between responders :Table (8)

.PCR  ingregard 

P  Z  PCR 

Mean                     + SD 

Variables  

 

>0.05 

NS 

0.4 496494 707429 Non responder 

 

348940 14625858 Responders  

 

There is no significant difference between both groups as regard  PCR by using Mann Whitney 

test. 

 

Table (9): Distribution of the studied CHCV patients and controls as regarding serum TNF-

alpha. 

Variables           Mean ± SD          Range 

TNF-alpha (cases)         79.3 ± 31          25.6 – 158.9 

TNF-alpha (controls)         52 ± 1.2          50.7 - 55 

This table shows that serum TNF-alpha was 79.3 in patients and was 52 in the controls. 

 

Table (10): Comparison between CHCV patients and controls as regarding serum TNF-

alpha. 

Variables   Cases 

  N = 100 

   Controls 

    N = 20 

       t         P 

TNF- alpha   79.3 ± 31    52 ± 1.2       3.8  < 0.001 HS 

This table shows that serum TNF-alpha, was higher among cases as compared to controls with 

satistically highly significant difference in between by using unpaired t-test. 

 

Discussion 

Tumour necrosis factor-alpha (TNF-α) and 

interferon-gamma (IFN-γ), which are prime 

and maintain antigen-specific cellular 

immunity (17,18) and are important in 

defense against viruses. Control of  HCV 

replication  may depend on effective Th 

lymphocyte activation (19,20). There is also 

an enhanced Th2 response during chronic 

HCV infection, which may partly be 

responsible for the persistence of HCV 

infection.  

TNF-alpha -308 AG and AA genotypes 

were significantly associated with 

susceptibility to hepatitis C infection and 

responde to pegylated interferon-alpha and 

ribavirin therapy. Cytokines play a key role 

in the regulation of  immune responses. In 

hepatitis C virus infection, the production of 

abnormal cytokine levels appears to 

contribute in the progression of the disease, 

viral persistence, and affects response to 
therapy. Cytokine genes polymorphisms 

located within the coding / regulatory 

regions have been shown     to affect the 

overall expression and secretion of 

cytokines (21). A number of genes both 

within and outside the major 

histocompatibility complex (MHC) able to 

influence the nature and magnitude of the 

immune response may also play a role in 

clearance of hepatitis C virus. 

Polymorphisms in the tumour necrosis 

factor alpha (TNF-α) promoter  gene 

sequence and the interleukin-10 (IL-10) 

promoter have come under scrutiny as 

potential candidates (22-24,6,25-27). 

In the present study, we found that TNF-α  -

238 polymorphism show that there’s no 

statistically significant difference between 

CHCV patients and controls as regarding 

different alleles. Hohler et al. (23) showed 

that at position 238, allele2 (A;TNF 238.2) 

has been reported to be associated with 

certain autoimmune and infectious diseases. 
Tumor necrosis factor alpha promoter 

polymorphism at position -238 is associated 
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with chronic active hepatitis C virus 

infection, these results were against our 

results. 

In the present work, we found that TNF-α -

308 AG = 45 % was more frequent among 

CHCV patients together with GG = 50 % 

while AA = 33.3 % was more frequent 

among controls with statistically significant 

difference in between. Abbas et al. (28) 

discovered that the frequencies of different 

dimorphic polymorphisms based on single 

nucleotide substitution were TNF-α  -308 

AG = 95 %, G/C = 5 %, these results are in 

agreements with our results.  

In our study, we observed that GA transition 

in the TNF-α  promoter regions -238 and -

308 polymorphism. Chia-Yen et al. (29) 

explained that the G-A transition in the 

TNF-α promoter region at position -308 and 

-238 were determined in patients with 

chronic hepatitis C virus (HCV) infection. 

Patients received combination therapy with 

high-dose interferon (IFN) and ribavirin for 

24 weeks. 

Fargion et al. (10) found that 

polymorphisms in the promoter of the 

tumour necrosis factor alpha gene have been 

reported to affect the transcription rate and 

the release of this cytokine, all these finding 

were correlated with our results. 

We found in our results that the majority of 

CHCV  cases biopsy results was A1F1 = 

(62.5 %), A1F2 = (15 %), while A3F2 was 

found among (2.5 %) of the studied cases. 

Abbas et al. (28) showed that there’s no 

significant differences in HAI were noted 

among polymorphisms of other cytokines 

including (TNF-α), these finding was in 

agreement with our results.  

A correlation between baseline TNF-α  

levels and histologic grading score of 

hepatitis. The maximal capacity of cytokine 

production varies between individuals and 

may correlate with polymorphism in 

cytokine gene promoters (30). 

Yee et al. (6) postulated that polymorphism 

in the TNF-α  promoter appear to be 

associated with variability in the histological 

severity of chronic hepatitis C infection. 

Romer-Gomez et al. (31) explained that the 

presence of -238 TNF A/G was associated 

with (53.8 %) advanced, (31.4 %) mild 

fibrosis. The combination of TNF-α  -238 

A/G and the presence of allele 3 in 

Caucasian Spanish patients is conductive to 

progression to pre-cirrhotic or cirrhotic 

stages of the disease, these finding were 

against our results. 

We found in our results that 87.5 % of the 

studied CHCV patients had response to 

interferon therapy, and there’s no 

statistically significant relation between 

response to interferon and ribavirin therapy 

as regarding TNF-α -238, or – 308 

polymorphism after 6 months  of  the  

completion  of  the IFN treatment. Abbas  et 

al. (28) approved  that   

Sustained virological  response to the 

treatment  was not influenced  by the 

cytokine polymorphism. 

Yee et al. (27) reported that there was no 

correlation between -308 TNF-α promoter 

polymorphisms and the response to 

combination therapy with interferon and 

ribavirin in patients with chronic HCV 

infection, these finding are in agreement 

with our finding. 

Chia-Yen et al. (29) postulated that the -308 

and -238 TNF-α  promoter polymorphism 

have on response to combination therapy 

with high –dose IFN-α and ribavirin, these 

finding were against our results for -238 but 

in correlation with -308 TNF. Tam et al. 

(32) found that ribavirn has  shown to 

enhance antiviral type [1] cytokine 

expression, including that of TNF-α, and to 

suppresses type [2] cytokine expression in 

human T cells. 

Moreover, the cause of viral persistence 

during HCV infection may be the 

development of a weak antiviral immune 

response to the viral antigens, with 

corresponding inability to eradicate infected 

cells or sensitivity of the virus to such 

cytokines or insufficient production of 

cytokines (33). 

Our results revealed that there’s no 

significant difference between responders 

and non responders to IFN therapy as 

regarding the quantitative PCR before 

beginning therapy by using Mann Whitney 

test. 
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Chia-Yen et al. (29) explained that the TNF-

α -308.2 allele was independently associated 

with an SVR, particularly in patients with 

HCV genotype 1b infection and > 200,000 

Iu of HCV RNA / mL in serum, these results 

are in  agreement with our results. 

In the present study, we found that serum  

(TNF-α) was higher among CHCV patients 

as compared to controls with statistically 

highly significant difference in between. 

Knobler and Schattner (13) showed that the 

activation of the TNF-α  system has a 

pivotal role in the inflammatory process of 

CHCV and TNF-α levels correlate with the 

degree of inflammation, these finding is in 

agreement with our results. 
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