Asian Pac. J. Health Sci., 2015; 2(3): 116-122 e-ISSN: 2349-0659 p-ISSN: 2350-0964

Can NLRP3 gene polymorphism in Egyptian chronic hegtitis C patients affect the degree
of liver fibrosis?

Shady Z. K. Estfanous*, Sameh M Seft, Sameh H. A. Sorot, Dalia H. A. AbdelaziZ

! Department of Biochemistry and Molecular Biology, Faculty of Pharmacy, Helwan University, Ainhelwan,
Helwan, Cairo,11795, Egypt.
2 National Tropical Medicine and Hepatology Research I nstitute, Cairo, Egypt

ABSTRACT

Background: The cytokines genes polymorphisms are importargrdebhants for the outcome of HCV infection
and degree of liver fibrosis and inflammation. Rebe it has been revealed that hepatocytes andhtitep
macrophages produce mature Ig-through the NLRP3 (NOD-like receptor, pyrin domadontaining 3)
inflammasome assembly which represents a link batweepatitis C virus infection and liver inflamnuati In
addition, NLRP3 inflammasome has emerged as a kagoypc sensor of HCV patrticipating in eliciting thenate
immune response against HCV.

Objective: To explore the association of a genetic variatidthin 3'UTR NLRP3 gene with the degree of liver
fibrosis and /or liver inflammation. Moreover, tovestigate possible relation between fibrosis dedHCV load
guantified at the diagnosis of Egyptian HCV patsent

Methods: We studied the distribution of genotypes and efledf one NLRP3 SNP (rs10754558) in one hundred-
forty seven chronic HCV patients using Taq Man peighed SNP genotyping assay.

Results: The genotype distribution and allele frequenci€ENbRP3 (rs10754558) polymorphism did not differ
significantly neither with the degree of liver fasis nor with the degree of liver inflammation be tbaseline HCV
guantity.

Conclusions: NLRP3 (rs10754558) polymorphism was not associatgther with the degree of liver fibrosis nor
with the degree of liver inflammation and amplitusfebaseline HCV load measured during diagnosiEgfptian
patients chronically infected with HCV genotype 4mportantly, the pivotal role played by the NLRRBthe
immune response against HCV infection requireshirrstudies for other polymorphisms within NLRPgédo
unravel their role in HCV infection.
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Introduction

Hepatitis C virus (HCV) represents one of the globa important factor in the pathogenesis of chronic HCV
public health problems. Its prevalence has expandediisease is liver damage sustained by the develapmen
intensely over the last 15 years to reach more #&n  of inflammation and tissue fibrosis. Scoring of dbe
million infections worldwide [1]. Egypt has the higst two criteria is used as a measure of disease atate
HCV prevalence worldwide, with an predictable progression4-5].The prognosis of HCV infection is
overall prevalence of 21.9% between adultsT2¢  the result of complex interaction between viral
major burden from HCV infection comes from vjrulence factors and host's response mechanisrohwhi
sequelae from chronic infection [3]. About 75% &t  may vary from spontaneous recovery to asymptomatic
infected patients become chronically infected ahd a patient, and may progress to liver fibrosis. Stiatioh

risk of developing cirrhosis and liver cancer [8h and release of proinflammatory cytokines, Ib-and
IL-18, is an essential step for the activation of a

*Correspondence effective innate host defense, and subsequentlyhfor

Shady Z. K. Estfanous modulation of adaptive immune responses [7].

Department of Biochemistry and Molecular Biology, Notably; these cytokines have found to play a daks
Faculty of Pharmacy, Helwan University, Ainhelwan, in HCV viral infection. In acute infection, these
Helwan, Cairo,11795, Egypt cytokines have an antiviral effect assisting inalir
E Mail: Shady.Zarif@pharm.helwan.edu.eg clearance. Besides, ILBlhas been shown to hinder
replication of HCV. This means that they may
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influence the baseline viral load of HCV[8-10].Gmet  Tropical Medicine Research Institute (NHTMRI),
other hand, IL-p is a master cytokine in inflammation Cairo, Egypt.

and it regulates diverse cellular processes inrmbro The study has been conducted in accordance with
HCV infection. It induces potent inflammatory national protocols for the treatment of chronic dtéjs
molecules such as cox-2, nitric oxide and TeNFE1]. C approved by Institutional Review Board (IRB) for
The persistent induction of ILBl by hepatic Human Subject Research. This national protocol has
macrophages in chronic hepatitis C patients wodsht  been issued by the National Committee for Contfol o
help to recruit immune cells to the liver causingt Viral Hepatitis, Ministry of Health in Egypt. This
inflammation. Most importantly, persistent liver committee is organized and operated according éo th
inflammation during HCV infection is thought to ger  Declaration of Helsinki for human subjects (2008).
as a platform for progressive liver injury,liverrtiosis Moreover, an informed consent was obtained from
and liver cancer[12-13]. Interleukirplis synthesized every participant.

as an inactive precursor that is processed into theThe selection criteria for chronic HCV patients wer
biologically active form through recruitment of the positive for HCV Ab and positive viremia at the #m
inflammasome. The inflammasome is multi-protein of diagnosis. The exclusion criteria were viral
complex consisting mainly of a Nod like receptor infections, bilharziasis, and any other autoimmune
(NLR), adaptor molecule (ASC) and procaspase-1.diseases or cancers.

Upon assembly of the inflammasome, caspase-1 isA complete medical history and biochemical
activated which in turn cleaves pro-Il3-&nd pro-IL- parameters were obtained from the patients’ files.

18 into their mature form [14]. Numerous studieseha Moreover, the METAVIR score which was evaluated
provided evidences on the role of NLRP3 and ASC inin the liver biopsy for all patients before stagtithe
inflammatory processes associated with chronictreatment was also obtained from the patient’'sndxo
HCV[15-16]. Recently, it has been revealed that This score helps to determine the degree of liver
hepatocytes and hepatic macrophages produce maturieflammation and fibrosis. It is a semi quantitativ
IL-1B through the NLRP3 inflammasome assembly scoring system described by Scheuer [24]. The @egre
which represents a link between hepatitis C virusof inflammation was graded on a scale of 0-4 (O:
infection and liver inflammation [15][16h addition, absent; 1: minimal; 2: mild; 3: moderate; 4: seyere
the genetic factors influence progression of filmos The degree of fibrosis was staged on a scale of0—4
Several genetic polymorphisms were found to beabsent; 1. mild without septa; 2: moderate with few
associated with progression of fibrosis [17] septa; 3: numerous septa without cirrhosis; 4:
Transforming growth factor-bl [18], complement cirrhosis).

factor-5 [19] angiotensinogen [20], monocyte

chemotactic protein-1 [21] and microsomal epoxide Blood sample and DNA isolation

hydrolase genes [22nd Toll-like receptor 7 [23&re

among the genes which have polymorphisms that wereA peripheral venous blood sample of 2 ml was drawn
associated with the fibrosis degrees. Althoughesv  from each individual. The blood sample was collécte
single nucleotide polymorphisms (SNPs) in the pro-in sterile anticoagulant tubes. Genomic DNA was
inflammatory cytokines have been extensively stldie extracted from EDTA whole blood using Pure Link®
the effect of the polymorphisms in the inflammasome Genomic DNA Mini Kit; Invitrogen, USA.

genes on HCV outcome is unexplored yet. Thus the

objective of the current study was to investigdie t Genetic polymorphism detection

role of a genetic variation within NLRP3 gene

(rs10754558) in the degree of liver fibrosis and One SNP (rs10754558) within NLRP3 gene was
inflammation Egyptian patients chronically infected genotyped in this study. The genotyping was
with HCV. Besides, determination of its role in the performed using TagMan Predesigned SNP
extent of the baseline viral load quantified ongdiasis Genotyping Assay; Invitrogen, Applied Biosystem,

of HCV patients. USA and TagMan Universal Master Mix I, no UNG;
Invitrogen, USA.
Patients and methods The PCR for detection of SNP was carried out

according to the manufacturer's instructions using
_ Rotor-Gene® Qiagen, real time PCR, USA. Allelic
Patients discrimination was performed using Rotor —Gene Q

] ) ) ) Software version: 2.0.2 (Build 4).
This study included 147 chronically HCV infected

patients recruited from the National Hepatology and
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Statistical analysis Results

Statistical analyses were conducted by softwarePatients’ characteristics are listed in table 1.eTh
package SPSS version 21 (SPSS, Chicago, IL, USA)genotype distributions of the HCV patients were in
Continuous  variables of demographic  and Hardy-Weinberg equilibrium. The assessment of the
anthropometric characteristics were compared by theémpact of genotype and allele frequencies of NLRP3
use of Student’s t test while for more than 2 geoup C-29940G polymorphism on the degree of liver
ANOVA test was computed. The genotype and allelefibrosis and liver inflammation are shown in talle
frequencies were calculated using gene-countingand 3 respectively. Moreover, the relation betwien
method. Univariate comparisons of categorical degree of liver fibrosis and the baseline viraldda
variables were performed with Chi—square test.l@lle shown in table 4. No significant difference in ggmpe
frequencies and genotype distributions between thedistribution or allele frequencies was found naithre
studied groups were compared by chi square test anthe degrees of liver fibrosis nor in degrees otiiv
Fisher's exact test when expected value < 5 waredo inflammation. In addition , no significant effectas
for any cell. The nominal level of statistical manifested between the serum viral load and thecgeg
significance for all analyses was p < 0.05. of liver fibrosis

Table 1: Patients’ characteristics

Sex Male 94 (63.9%)
Female 53 (36.1%)

Age 41 +10

BMI 27+ 4

ALT 57+28

AST 48+24

oFP 9.5£17.5
F1 89 (60.5%)

Degree of Fibrosis F2 30 (20.4%)
F3 28 (19%)
A0 1 (0.7 %)

Degree of Inflammation Al 105 (71.4 %)
A2 32 (21.8 %)
A3 5 (3.4 %)
Ad 4 (2.7 %)

BMI= Body mass index, ALT= alanine transaminase,TASaspartate transaminase;P= alpha-feto protein,
guantative data expressed as mean = S.D

Table 2: Impact of allele and genotype frequenciesf NLRP3 gene C-29940G (rs10754558) polymorphism on
the degree of liver fibrosis.

F1 F2 F3 P-value
(N=89) (N=30) (N=28)
CC 17(19.1%) 5 (16.7%) 8(28.6%) 0.47
CG 47(52.8%) 16(53.3%) 15(53.6%) 0.99
CE 25(28.1%) 9(30%) 5(17.9) 0.5
C 81(45.5%) 26(43.3%) 31(55.4%) 0.36
G 97(54.5%) 34(56.7%) 25(44.6%)  0.36

The statistical analyses were conducted using Qimu® test
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Table 3: Impact of allele and genotype frequenciesf NLRP3 gene C-29940G (rs10754558) polymorphism
impact on the degree of liver inflammation.

AO-Al A2 A3-A4 P-value
(N=106) (N=32) (N=9)
ac 21(19.8%) 7(21.9%) 2(22.2%) 0.96
CG 55(51.9%) 19(59.4%) 4(44.4%) 0.66
GG 30(28.3%) 6(18.6%) 3(33.3%) 0.5
C 97(45.8%) 33(51.6%) 8(44.4%) 0.7
G 115(54.2%) 31(48.4%) 10(55.6%) 0.7

The statistical analyses were conducted using Qe test

Table 4: Relation between the degree of liver inflamation and the extent of the initial viral load

Metavir Log (Viral Load) ANOVA result
(degree of fibrosis)  Tean S.E. of Mean P-value

F1 5.49 0.1 0.467

F2 5.7 0.15

F3 5.4 0.15

The statistical analyses were conducted using AN@a&A
Discussion

Hepatic inflammation during chronic HCV infectiom i hepatocytes and liver macrophages [15-16,28]
the key player in progression of liver disease andMoreover, it has been discovered that Bgroduction
consequently development of liver cancer [12]. through the NLRP3 inflammasome by hepatic
Inflammasome are molecular platforms known to be macrophages links hepatitis C virus infection wiier
involved in recognizing pathogens and eliciting the inflammation and disease [15]. Thus the objectife o
innate immune response [14]. Notably, IB-&and the  the current study was to investigate the role of a
NLRP3 inflammasome has been found to be essentiafenetic variation within NLRP3 gene (rs10754558) in
factors for dendritic cell maturation, antigen the degree of liver fibrosis and inflammation Edgpt
presentation and T cell activation[25-27]. This is patients chronically infected with HCV. The studied
supporting the notion that NLRP3 inflammasome single nucleotide polymorphism (rs10754558) was
modulates the acquired immunity as well as thetgana selected based on the previously published litezatu
immunity against several pathogens. Recently, showing that the G allele of this 3'UTR SNP enhance
numerous studies have demonstrated that NLRP3nRNA stability [29] that secures more active NLRP3
inflammasome is a cytoplasmic sensor of HCV which protein[30-3]. NLRP3 (rs10754558) polymorphism
upon activation recruits several proteins in modttpin - \as not associated neither with degree of liverofis
complex resulting in the activation of caspase-#l an nor with the degree of liver inflammation. Becatise
maturation of IL-B. Interestingly this role of NLRP3  gjlele and genotype frequency distribution of NLRP3
in innate immune response against HCV have beenrs10754558) were similar within different groups o
reported in different types of cells including meygtes  |iver fibrosis and inflammation. Moreover, theedit
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distribution of NLRP3 (rs10754558) did not vary
significantly with the initial viral load quantifieat the
diagnosis. Notably, the current study has been
conducted on the Egyptian patients with HCV
genotype 4a. So the findings of our study does not
exclude associations between genetic variation in
NLRP3 (rs10754558) and the degree of fibrosis and
inflammation in other populations with different NC
genotypes.

Conclusion

The selected 3'UTR SNP (rs10754558) in NLRP3 gene
is affecting the mRNA stability and consequentlg th
intracellular NLRP3 protein level. Yet, we couldtno
find any significant association for this SNP wite
degree of liver fibrosis and inflammation in Egwti
HCV patients. Nevertheless, the crucial role plaggd
the NLRP3 inflammasome in the immune response
against HCV infection necessitates further
investigations for other polymorphisms within NLRP3
gene to unveil their role of in HCV infection and
disease outcome in the chronic HCV patients.
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