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Tumor necrosis factor alpha (TNF-α) is a essential pro inflammatory cytokine which involved in
pathogenesis of liver cirrhosis. Current study was designed to examine the association between TNF-α
level and TNF-α gene polymorphisms in liver cirrhosis of Iraqi patents. Subjects and methods: Sixty nine
liver cirrhosis Iraqi patents (Mean age 54 ± 23 years),including 43 (32 men and 11 woman) with chronic
viral hepatitis and 26 men of liver cirrhosis Iraqi patents with alcohol drinking history in comparison with
50 (25 men and 25 women) of apparently healthy non- alcohol drinking as a control group (Mean age 56
± 21 years), blood samples were obtained from the subjects. Level of TNF-α was assessed by using
Enzyme-Linked Immunosorbent assay (ELISA) whereas 308 TNF-α gene polymorphism was detected
by PCR restriction fragment length polymorphism (PCR-RFLP). Results: Levels of TNF- α were
significantly increased (P<0.01) among all liver cirrhosis patent groups when compared with control
group, and the group of chronic viral hepatitis had the highest TNF-α value (38.40 ± 3.45 pg/ml) while
the value of liver cirrhosis group was (35.41 ± 2.15 pg/ml) and the alcohol drinking history group was
(31.72 ± 3.49) as compared with control group (14.33 ± 1.62) with significant difference (P≤ 0.01). The
results of the relationship between 308 TNF-α polymorphisms and liver cirrhosis showed that the G/G
genotype was 14(20.3%), GA genotype was18(26.1%), AA genotype was 37 (53.6%), G alleles were
23(33.3%), A alleles were 46(66.6%) with significant difference (P≤ 0.005) and in chronic viral hepatitis
patents the G/G genotype was 6 (13.9%) , GA genotype was 8(18.6%), AA genotype was 28 (65.1%),
G alleles were 10(23.2%), A alleles were 31(72.1%), with significant difference (P≤ 0.01), while in liver
cirrhosis with alcohol drinking history the G/G genotype was 8(30.7%), GA genotype was10(38.5%), AA
genotype was 9 (34.6%), G alleles were 13 (50%), A alleles were 15(57.7%), while in control G/G
genotype was 33 (66%), GA genotype was14(28%), AA genotype was 3 (6%), G alleles were 45(90%),A
alleles were 16 (32%) with significant difference (P≤ 0.01), the result revealed there was no significant
differences between these genotype in both the liver cirrhosis patients and control.
Keywords: TNF-α; gene polymorphisms; liver cirrhosis; Iraqi patients.

INTRODUCTION

Liver cirrhosis has considered as one of
chief
global health trouble, its caused one
million deaths, almost 2% of all deaths worldwide
in only the year 2010, in association with liver
cancer (Mokdad et al.,2014). Liver cirrhosis has
been less interest in many developing countries
than several countries of developed world (La
Vecchia et al.,1994; Corrao et al.,1997; Bosetti et

al.,2007 and Zatoński et al.,2010).The main
causes of liver cirrhosis as the WHO (2014)
reported are heavy alcohol intake which from 20%
to 50% of liver cirrhosis causes, and the both B ,
C types of viral hepatitis, that together cause
chronic liver disease in hundreds of millions of
people., which subsequently lead to liver cirrhosis
as results for inflammatory response. Boxall, et
al., (1976) studded the relationship between viral
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hepatitis type B and cirrhosis in 64 Iraqi patients
as a pioneer study of the disease in the country.
Mokdad et al.,(2014) collected systematically vital
data on liver cirrhosis mortality for the period 1980
to 2010 in 187 countries including Iraq, they
estimated 505 (283–845) , 608 (342–1,018), 756
(435–1,230) and 968 (549–1,603) deaths in Iraq
for the years 1980, 1990, 2000 and 2010
respectively. According to WHO (2014) the
number of hepatitis A cases has increased from
1802 in 2009 to 4473 in 2014 among Iraqis which
typically caused by ingestion of contaminated food
or water. Fortunately Iraq is a low endemicity of
viral hepatitis B and C types which transmuted
by blood or its derivatives transfusions .The WHO
reported 3674 cases for hepatitis B, whereas 929
cases reported for hepatitis C. Sepanlou et al.,
(2010) mentioned that Iraq is ranked among top
five countries with least death rates of liver
diseases, when compared the burden of
Gastrointestinal and liver diseases in Iran with its
neighboring countries using the results of the
global burden of disease study in 2010. Tumor
necrosis
factor
alpha TNF-α
is a proinflammatory cytokine which that has been
involved in a range of physiological and
pathological pathways in liver, such as apoptosis,
proliferation, inflammation, immunity and cirrhosis
(McGill et al., 2010; Jang et al., 2014 and
Mohammed et al., 2016). The genetic location of
TNF on short arm of chromosome six (6p21)
within the Class III region of the human major
histocompatibility complex. The polymorphism G
to A in TNF-α promoter at position −308
nucleotides, has been shown to influence on TNFα gene expression in chronic hepatitis C.(
D’Alfonso et al.,1994; Wilson et al.,1997; Hohler
et al.,1998; Dai et al.,2006). With the poor data in
Iraq the liver cirrhosis formed a real threat to the
lives of many patients, therefore the present study
aimed to association between TNF-α level and
TNF-α gene polymorphisms in liver cirrhosis of
Iraqi patents.
MATERIALS AND METHODS

Subjects
Blood samples were collected from sixty nine liver
cirrhosis Iraqi patents (Mean age 54 ± 23
years),including forty three (32 men and 11
woman) with chronic viral hepatitis and twenty six
men of liver cirrhosis Iraqi patents with alcohol
drinking history in comparison with fifty (25 men
and 25 women) of apparently healthy non- alcohol
drinking as a control group (Mean age 56 ± 21

years), blood samples were obtained from the
subjects The study was carried out under ethics
committee on human research.
Samples
Six ml of venous blood was taken from all
subjects, each sample was divided into two parts,
the first (4ml) was put into a vacationer sterile
tube, let to stand for two hours at room
temperature, then centrifuged at 3000 rpm for 5
minutes, serum separated, removed and kept at
−20°C until required to measure TNF-α level. The
second part of sample (2ml) was collected in
EDTA anticoagulant tubes, stored at (-20 ° C) and
subjected to DNA extraction.
Measurement of TNF-α level
The measurement of TNF-α level was done
according to Mohammed et al., (2016a)
in
nanogram / ml by TNF-α ELISA kit (Invitrogen.
USA) and Enzyme-Linked Immunosorbent assay
(ELISA) technique.
Molecular methods
By using a genomic DNA purification kit
(Bioneer/ korea ) total genomic DNA was isolated
from of the whole frozen blood, also concentration
in ng/μl and purity of DNA within the accepted
ratio 260/280 nm were determined by Nanodrop
(BioNeer /Korea) to detect the protein
contamination .Agarose gel electrophoresis, was
adopted, , to confirm the presence and integrity of
the extracted DNA according to Sambrook and
Russel (2001) and Mohammea et al.,(2016 b).
Detection 308 TNF-α gene polymorphisms
The 308 TNF-α gene polymorphisms was
detect by polymerase chain reaction (PCR) using
specific primer supplied by Alpha DNA Company/
Canada, according to (Fargion et al.,2001),
depending on NCBI as shown in table (1).
Table 1: The 308 TNF-α primer sequences
Primer

Size bp

F
223
R

Forward
5-GGG ACA CAC AAG
CAT CAA GG-3
5-AAT AGG TTT TGA
GGG CCA TG-3

The PCR mixture reactions of 25 µl volume
including
GoTaq
Green
Master
mix
(Promega/USA)
as its component shown in
table (2) was put in eppendorf tubes
(Sigma/USA).
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Table 2: Reaction component for PCR reactions

Component
D.W
DNA sample
F- Primer
GoTaq Green Master mix
R- Primer
Total volume

volume µl
9
2
0.75
12.5
0.75
25

Table 3: Amplification fragment 223 bp PCR program
o
Steps
Temperature( C)
Time
No. of Cycles
Initial
94
4min.
1
denaturation
Denaturation
94
1min
Annealing
59
1min.
33
Extension
70
45sec.
Final extension
70
10 min.
1

The PCR amplification was done to detect the 223
bp of gene according to (Fargion et al., 2001)
depending on program shown in table (3).The
genotype for 308 TNF-α gene identified by the
PCR restriction fragment length polymorphism
(PCR-RFLP) method to the fragments 223 using
Nco I restriction enzyme (Promega/USA)
according to Fargion et al.,(2001) and Mohammed
et al.,(2017). Table (4) illustrates the component
reaction.
Table 4: Restriction enzyme reaction component
Component
Bovine serum
albumin
Buffer
Distal water
Enzyme
PCR product
Total volume

Volume (μl )
0.3
3
5.7
1
20
30

The PCR and digested products were detected by
agarose gel electrophoresis and visualized by
ethidium bromide staining. The sequences
confirmed via DNA sequencing by Macrogen
Company (USA), analyzed with NCBI site and TCOFFEE program.

Results analysis
Results analysis was done by using the
program of Statistical Analysis System-SAS (17)
to estimate the effect of difference factors in work
parameters. Least Significant Difference –LSD
test (ANOVA) was used to significant compare
between means.
RESULTS

Regarding to measure TNF-α level in subject
blood samples, the results showed significant
increase (P<0.01) in TNF-α level among all liver
cirrhosis patent groups when compared with
control group, but these level varied between the
chronic viral hepatitis patents group and patents
with alcohol drinking history group. Result
revealed that the group of chronic viral hepatitis
had the highest TNF-α value (38.40 ± 3.45 pg/ml)
while the value of liver cirrhosis group was (35.41
± 2.15 pg/ml) and the alcohol drinking history
group (31.72 ± 3.49) as compared with control
group (14.33 ± 1.62) with significant difference
(P≤ 0.01) ( table 5).
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Table 5: Level of TNF-α in liver cirrhosis patents and control (values are mean ± SD measured by
pg/ml)
Groups Subject

TNF- α (pg/ml)mean ± SD

Liver cirrhosis

35.41 ± 2.15

Chronic viral hepatitis

38.40 ± 3.45

Alcohol drinking history

31.72 ± 3.49

Control
LSD value
P-value

14.33 ± 1.62
51.854 **
0.0001

Table 6 : Distribution of genotypes 308 TNF-α promoter polymorphism, TNF -308 G / A alleles in
liver cirrhosis patents (NO.69) and control(NO.50)
308
TNF-α
genotyp
es
GG
GA
AA
T-test
value

14(20.3)
18(26.1)
37(53.6)

Chronic
viral
hepatitis
NO (%)
6(13.9)
8(18.6)
28(65.1)

Alcohol
drinking
history
NO (%)
8(30.7)
10(38.5)
9(34.6)

4.386 **

4.238**

3.432 *

Control
NO (%)

Liver
cirrhosis
NO (%)

33(66)
14(28)
3(6)
5.283 **

23(33.3)
46(66.6)

Chronic
viral
Hepatitis
NO (%)
10(23.2)
31(72.1)

Alcohol
drinking
history
NO (%)
13(50)
15(57.7)

3.895 *

3.735*

3.111 *

TNF308G/A
allele

control
NO (%)

Liver
cirrhosis
NO (%)

G
A

45(90)
16(32)
5.274 **

(P<0.05), ** (P<0.01).
Concerning to the results of the relationship
between 308 TNF-α polymorphisms and liver
cirrhosis among (69) patents showed that the
G/G genotype was 14 (20.3%), GA genotype
was18(26.1%), AA genotype was 37 (53.6%) and
the distribution of G alleles were 23(33.3%),A
alleles were 46(66.6%) with significant difference
(P≤ 0.005) and in chronic viral hepatitis patents
the G/G genotype was 6 (13.9%) , GA genotype
was 8(18.6%), AA genotype was 28 (65.1%) with
significant difference (P≤ 0.01)and the distribution
of G alleles were 10(23.2%), A alleles were
31(72.1%), while liver cirrhosis with alcohol
drinking history
the G/G genotype in was
8(30.7%) GA genotype was10(38.5%), AA
genotype was 9 (34.6%) and the distribution of G
alleles were 13(50%), A alleles were 15(57.7%),
while in control G/G genotype was 33 (66%), GA
genotype was14(28%), AA genotype was 3 (6%)
with significant difference (P≤ 0.01) and the
distribution of G alleles were 45 (90%),A alleles
were16(32%) with significant difference (P≤ 0.01)
as shown in table (6).The evidence suggests
there was no significant differences between
these genotype in both the liver cirrhosis patents
and control.

DISCUSSION

Liver cirrhosis act as the last subsequent of
different chronic liver diseases, it is the main
causes of death and disability in Middle East and
North Africa, including Iraq which found this
disease is very prevalent and formed 2/3rd of the
admissions(Fayadh,2016). Many studies have
confirmed that the chronic viral hepatitis weather
was type C or B and alcohol remain as main
causes of liver cirrhosis worldwide (Safdar and
Schiff, 2004; Benvegn et al., 2004 and Sagnelli et
al., 2005). The present study was designed to
investigate the involvement of TNF-α in liver
cirrhosis and association between its level and
gene polymorphisms in Iraqi patents. Liver
cirrhosis was chosen because it is believed to be
common in third world countries; and for reasons
of the poor data about this dangerous disease in
Iraq , on the other hand the chosen of TNF-α was
done for its being the main inflammatory factor,
almost in all body disorders, infections and
exposure to toxins or in liver damage especially
(Bernin et al.,2016). The damaged liver cells
provoke immune response by activation Kupffer
cells to secrete TNF-α (Chan et al., 2008). The
results revealed that the liver cirrhosis was
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behind elevated
TNF-α levels, also it were
suggested that the increase were related with
the cusses which leaded to cirrhosis, weather the
liver damage caused by viral hepatitis, or as a
result to toxins intake such as alcohol drinking, as
a reflex to hepatocytes damage and liver function
failure. Cirrhosis happen when the liver tries to
treat the harm and replace the injured cells with a
waxed tissue. The results showed significant
increases (P≤0.01) in TNF-α level among all liver
cirrhosis patent groups when compared with
control group and the group of chronic viral
hepatitis had the highest TNF-α value (38.40 ±
3.45 pg/ml), that may because to TNF-α consider
as main inflammatory factor produced by
macrophages as inflammatory response in cases
of liver damage (Beggs et al., 2014). Recently,
there has been a rise in the number of people with
hepatitis in Iraq, particularly in the densely
populated areas. This is due to the deterioration of
services, water and sanitation networks and the
spread of garbage, as well as the poor living
conditions and lack of health awareness. This
result revealed there was no significant
differences between 308 TNF-α promoter
polymorphisms in both the liver cirrhosis patents
and control, which not seemed to relate with
TNF-α level elevated, in spite of this fact, the
increased in TNF-α level perhaps occurred under
the influence of many regulatory factors,
circulating TNF-α concentration may be more
critical to control by specific polymorphisms
(Kubota et al.,1998). On the other hand the results
were showed the frequency of AA vs GG
polymorphisms
significantly (P
<
0.001)
associated with case groups comparing with
control group . Also the outcomes of present work
showed high frequency of A allele in case groups;
liver cirrhosis 46(66.6%) chronic viral hepatitis
31(72.1%), alcohol drinking 15(57.7%) comparing
with control group16(32%) VS G allele which
found in; liver cirrhosis23(33.3), chronic viral
hepatitis10(23.2%), alcohol drinking13(50%) and
control 45(90%) ,that might be due to A allele was
commonly related with high TNF-α production
while the G allele was related with low TNF-α
production (Weissensteiner and Lanchbury,1997).
These result come in accordance with the study
of Tavakolpour and Sali (2016) when found that A
allele was more frequent in case groups
compared to control groups and concluded that A
allele was significantly associated with increased
Hepatocellular carcinoma risk Nevertheless,
several factors involve with TNF-α gene
polymorphisms as well as TNF-α release in

disease and health (Elahi et al.. 2009). Many
researches have studied the involvement TNF
−308 polymorphisms and viral hepatitis; they
reported that no conclusions were linked with
hepatitis B virus and C. (Messer et al., 1999).
However, some studies confirmed involvement A
allele in the liver disease and primary biliary
cirrhosis (Bernal et al.,1999) as the study of
Jones et al.,(1999) when investigated TNF-α
promoter polymorphisms in primary biliary
cirrhosis in group of Scottish patients expecting
liver transplants . A it's known extreme alcohol
intake can leads to liver cirrhosis, regarding for
this point some studies suggested that TNF-a
plays important role pathogenesis of alcohol
drinking liver cirrhosis as study of McClain et al.,
(1998), Gonzalez-Quintela (2008) and Auguet
(2008) when investigated the relation between
TNF-a production and alcohol intake and
concluded that TNFA gene is one of essential
genes associated to alcohol drinking liver cirrhosis
occurrence. It must be mentioned that current
results were supported by several studies as
study of Trujillo-Murillo et al., (2010), which
carried out on a sample of the Mexican population
suffered from chronic hepatitis C virus, they
examined the distribution of the -308 and-238
TNF-α polymorphisms, as conclusion they
identified no association was found between 308 and -238 TNF-α polymorphisms and chronic
hepatitis C, also Chen et al., (2011) analyzed a
probable relationship between TNF-α -308G>A
polymorphism and liver cirrhosis risk in 1796
cases by conducting a meta-analysis in 11 study
publications which
had a similar title that
mentions above, and confirmed no significant
relationship
between
TNF-α
-308G>A
polymorphism and liver cirrhosis risk in all studies,
likewise Yee et al (2000) when investigated the
prevalence of TNF gene polymorphisms among
Thirty Caucasians cirrhotic and114 non-cirrhotic
patients infected with chronic viral hepatitis, they
found that Polymorphisms in the TNFa promoter
appear to be associated with graded histological
severity of chronic hepatitis C infection. Anyway,
finally it can say that the TNF-α gene located in
polymorphic variation region in human major
histocompatibility complex ,so it was not easy to
conclude a crucial concise about the relationship
of TNF polymorphisms and TNFα production,
therefore , we recommend
more studies with
increase patients sample .
CONCLUSION
Anyway, finally it can say that the TNF-α gene
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located in polymorphic variation region in human
major histocompatibility complex ,so it was not
easy to conclude a crucial concise about the
relationship of TNF polymorphisms and TNFα
production, therefore , we recommend
more
studies with increase patients sample
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