The Egyptian Journal of Biochemistry & Molecular Biology
VOL 37(N.1&2) 37-60 December. 2019

THE IMPACT OF CYCLOOXYGENASE-2 GENE
POLYMORPHISM 899G/C AND CERTAIN INDICES ON
HEPATITIS C RELATED LIVER FIBROSIS

Marwa A Gaber! , Naglaa K Idrisst, Gehan S Seifeldeinz, Reem M
Elkady?, Rania Makboul3, Hala M Imam*, Lobna Abdel Wahid*

Departments of Medical Biochemistry?, Diagnostic Radiology?,
Pathology? and Internal Medicine * Assiut University, Assiut, Egypt

Received 19/12/2018—- Accepted 5/1/2019

ABSTRACT

The link between cyclooxygenase-2 (COX-2) gene polymorphisms and
liver diseases has been widely reported. Early and precise estimation and
staging of hepatic fibrosis are crucial for prognosis and treatment
decisions in those patients. We aimed in this study to clarify role of -
899G/C polymorphism of COX-2 gene, alteration of CA 19-9 and CA
125 levels, and plasma protein pattern in staging of liver fibrosis
comparing them to METAVIR stages of liver fibrosis. We recruited 103
patients with post-hepatitis C liver fibrosis and 42 healthy controls.
COX-2 gene polymorphism was detected by PCR- TagMan probes, while
CA19-9, CA125 levels were estimated using quantitative ELISA. Plasma
proteins were detected by the capillary electrophoresis method. The
results revealed that the frequency of COX-2 -899G/C genotypes GG,
GC, and CC were 68.0%, 28.2% and 3.9% in the fibrotic group; 97.06%,
2.4%, and 0.0% in healthy control group respectively. The percent of
COX-2 expression for the fibrotic group and the healthy group were 32%
and 2.3% respectively. COX-2 expression scores on mild- vs. sever-
fibrosis stages (METAVIR stages 1, 2 vs. stages 3,4) were 18.2 %and
81.8% respectively (OR=48.00, 95%CI). The serum level of tested tumor
markers were significantly higher in fibrotic patients than in control
group (69.40 £51.82, 13.41 + 6.49 respectively for CA 19.9 and 59.16 +
47.23, 10.90 £ 8.36 for CA 125) and in GC/CC genotypes than GG one
(116.96 £ 55.00, 33.64 £ 28.39 respectively for CA 19.9 and 101.62 +
51.29, 27.89 * 25.51 respectively for CA 125). In conclusion, COX-2 -
899 C allele carriers are more vulnerable to develop hepatitis C- related
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hepatic fibrosis. The combined estimation of CA 19-9 and CA 125 levels
are useful for identifying and staging patients with liver fibrosis.

Key words: COX-2 gene polymorphisms, CA 19-9, CA 125, protein
electrophoresis, liver fibrosis.

INTRODUCTION

It is estimated that approximately three percent of the worldwide
population are infected with the hepatitis C virus (HCV) and almost 80%
of these cases are chronic (Seeff, 2009). Once a diagnosis of HCV
infection is established, cirrhosis develops within 10— 20 years in
approximately 20% of patients. In addition, disease progression, which
may lead to hepatic decompensation, hepatocellular carcinoma, and
death, is particularly common in these patients (Afdhal 2004, Strader et
al., 2004, Hofmann and Zeuzem, 2009, Seff, 2009).

Though there is little operative treatment for those patients with end-
stage cirrhosis except liver transplantation, early or intermediate liver
fibrosis is emerging as a remediable complication (Lotersztajn et al.,
2005, Friedman and Bansal, 2006). Consequently, precise estimation
and staging of hepatic fibrosis, especially the early one, is crucial for
estimation of prognosis, surveillance, and treatment decisions (Castera,
2011, Germani et al., 2011). Currently, liver biopsy is deliberated to be
the gold standard for liver fibrosis assessment. However, it is an invasive
procedure associated with sampling and interpretation errors, patient
discomfort and the risk of complications. Thus, employment of
alternative noninvasive tools in diagnosing and monitoring hepatic
fibrosis became a real demand [Bravo et al., 2001, Bedossa et al., 2015].
The pro-inflammatory enzyme cyclooxygenase (COX), otherwise named
prostaglandin endoperoxide synthases, renovates arachidonic acid into
prostaglandins, which have a chief role in the inflammatory responds.
Two isoforms, COX-1 and COX-2, are incorporated in the COXs family,
where COX-1 is constitutively expressed in order to maintain a baseline
prostaglandin for normal physiological functions (Manning and
Afdhal., 2008). On the other hand, COX-2 is the isoform that is hardly
ever expressed in cells and induced in response to diverse inflammatory
and mitogenic stimuli (Tan et al., 2007, Vidak et al., 2016).

Chronic HCV infection may initiate liver inflammation and hence
fibrosis by multifaceted and not yet well-understood molecular
mechanisms (Stattermayer et al., 2012, Valenti et al., 2012,
Stattermayer et al., 2014). Among the theory that explains HCV-
induced inflammation is through upregulation of cyclooxygenase-2
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(COX-2) (Penin et al., 2004). The HCV single-stranded RNA genome
encoding for a single known proteins, 4 structural (C, E1, E2 and p7) and
6 non-structural (NS2, NS3, NS4A, NS4B, NS5A and NS5B) (Zhang et
al., 2005). One of these proteins, namely NS5A encourages inappropriate
upregulation of (COX-2) (Penin et al., 2004). Once induced, COX2
isozyme is contributing to chronic inflammation and fibrosis of the liver
tissue through production of various prostaglandins (Gretton et al.,
2010). This theory is supported by observing the biopsied liver in chronic
HCV patients where the intrahepatic COX-2 was over expressed and was
reported to be associated with progressive hepatic fibrosis (Penin et al.,
2004).

Polymorphism of COX-2 genes result in modifying the enzyme’s
function and hence then individual’s susceptibility to different diseases,
making it a strong biomarker applicant for susceptibility screening,
staging, therapy monitoring in these conditions (Liu et al., 2010, Akkiz
et al., 2011, Fawzy et al., 2016). Several studies have shown an
association between COX-2 promoter polymorphisms and different
diseases. Nevertheless, to the best of our knowledge, there is no research
to study the relationship of COX-2, -899G/C polymorphism and hepatitis
C-related liver fibrosis.

In addition, various plasma proteins are established to be elevated in
cirrhotic patients such as y—globulins, hyaluronic acid, a2-macroglobulin,
amylase and lipase (Naveau et al., 1994). Also various tumor markers in
serum as CA 19.9 and CA 125 have been suggested to be elevated
nonspecifically in liver disease or non malignant conditions (Zuckerman
et al., 1999).

Thus, we aimed in this study to clarify non-invasive rationale for staging
of liver fibrosis using the combined role of -899G/C polymorphism of
COX-2 gene, alternation of tumor markers CA 19.9 and CA 125 levels
and plasma protein pattern comparing them to the fibrosis stages of liver
biopsy using the METAVIR score in chronic HCV patients.

MATERIALS AND METHODS

Subjects:

This cross section case control study included 103 chronic hepatitis C
virus (HCV) patients, positive HCV RNA detected by Polymerase chain
reaction (PCR), with different degree of liver fibrosis and no prior
exposure to antiviral therapy. They were attending the gastroenterology
and hepatology outpatient clinic of internal medicine department of
Assiut University Hospital, and EI Ragahy Hepatology Hospital, Assiut
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University. In addition, 42 healthy, age and sex matched volunteers, were
included as a control group.

Patients with concomitant HBV/HIV infection, alcohol consumption (>
60g/day or biochemical feature of alcoholic hepatitis), acute/chronic liver
disease were excluded from the study.

The study protocol has been revised and approved by the ethical
committee of Faculty of Medicine, Assiut University and all participants
signed a written informed consent.

Clinical and laboratory data:

All participants have undergone complete clinical assessment and routine
lab working (liver function tests using a BM Hitachi 711 Chemistry
Analyzer., prothrombin time was measured using a Bench Electronic
coagulator, complete blood count (CBC) using a SYS-MEX K1000
device).

Plasma biochemical assessment of Serum CA19.9 and CA125 levels:
Venous blood samples were collected, centrifuged and serum was stored
until the patch analysis. Serum CA19.9 and CA125 levels were measured
using quantitative enzyme linked immunosorbent assay (ELISA),
RayBio: Catalog # ELH- Human CA19.9 ELISA Kit and RayBio:
Catalog #: ELH-Human CA125 ELISA Kit respectively. We have
considered 40 U/ml and 35 U/ml as the upper limits of ordinariness for
CA 19.9 and CA 125 constantly.

Serum protein capillary electrophoresis (SPEP)

The blood serum was injected into a capillary with a negative surface
charge under a high current. Albumin as it is negatively charged protein
trying to move towards the anode while liquid buffer moves towards the
cathode, dragging proteins with a weaker charge with it (Keren, 2003).
Serum protein gears into five major fractions by size and electrical
charge: serum albumin, alpha-1 globulins, alpha-2 globulins, betal and 2
globulins and gamma globulins (Beckman Coulter’s PA 800 plus).
Genomic DNA extraction and genotyping

Genomic DNA was isolated from EDTA blood samples using the spin
column method according to the protocol using QIAmp DNA Mini Kit
(Cat.N0.51306, Qiagen, Germany). DNA Polymorphism in COX-2 (-
899G/C) was analyzed using polymerase chain reaction based TagMan
probe (PCR-TagMan probe). The primers and TagMan probe sequences
(supplied by Analysis Biotechnology Com.) were as follow:

F: 5'-ACCCGTGGAGCTCACATTAACTAT-3';

R: 5-ATACTGTTCTCCGTACCTTCACCC-3';

Probe (G) 5'-FA-M-CCTTTCCCGCCTCTCTTTCCA-TAMRA-3;
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Probe (C) 5-TET-ACCTTTCCCCCCTCTCTTTCCA-AGA-TAMRA-3’
(Jian-Hong et al., 2011).

PCR-TagMan reaction system was 25.5 pl, including: PCR mixture 12.5
ul (Qiagen) (1 unit Taq polymerase, 10 mM KCL, 10 mM (NH4)2 SO4,
20 mM Tris Hcel (pH 8.75), 0.1 % Triton X-100, 0.1 mg/ml BSA and 200
Im dTNPs), 1.0 pl of each PCR forward and reverse primers, 1.0 pl
fluorescent probe solution, 0.5 pul ROX Reference Dye I (50x%), 7.0 pl
DNA template, 1.5 ul dH,O. PCR amplification conditions were an initial
melting at 95°C for 10 minutes, followed by 40 cycles of denaturation at
95°C for 15s, annealing at 60°C for 60s, and extension at 72°C for 1 min.
Deionized water was the negative control. The reactions were
performed by a Thermal Cycler (MJ Research, Inc., MA, USA).
Amplicons were subjected to 1% agarose gel electrophoresis (Biometra,
P30-B1030090), stained with ethidium bromide and photographed under
ultraviolet light to determine the presence or absence of PCR products for
cyclooxygenase-2 (length of the DNA molecule-125 bp.) (Figurel).
Histopathogy:

Percutaneous liver biopsy was done to all HCV patients to assess degree
of fibrosis using the METAVIR score. Fibrosis stage (F) was scored as
FO (absent), F1 (portal fibrosis), F2 (portal fibrosis with few septa), F3
(septal fibrosis), and F4 (cirrhosis) (Germani et al., 2011) (Figure 2).
Statistical analysis:

Data were verified, coded by the researcher and analyzed using SPSS
version 21 (SPSS Chicago.IL. USA). The Shapiro-Wilkes test was used
to determine whether or not data were normally distributed. Normally
distributed data are expressed as mean and standard deviation (SD), non-
normally distributed data as median and interquartile range. Groups were
compared by one-way analysis of variance (ANOVA) or by use of the
Kruskall-Wallis test, followed by Tukey’s post-hoc test (with log
transformation if necessary). Allele frequencies were estimated by the
gene- counting methods. Logistic regression models were used for
calculating odds ratios (95 % confidence interval (Cl). Data were
correlated by use of the Spearman rank method. A probability value of
less than 0.05 was regarded as statistically significant.

RESULTS

Baseline characteristics of participants:

The clinical and biochemical characteristics of the studied groups are
shown in Tablel. Our results indicated that the age of cirrhotic group was
21-64 years (mean 41.06£11.54) and healthy control (HC) group 33-48
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years (mean 41.52+3.91). There were no significant differences as regard
age, gender, and smoking history among groups (P >0.05).

COX-2 -899G/C polymorphism:

The genotypes of COX-2 -899G/C were: GG, GC, and CC. The
frequency of the three genotypes in studied groups demonstrated gradient
alteration as GG, GC, and CC frequency were 68.0%, 28.2% and 3.9% in
the fibrotic group; 97.06%, 2.4%, and 0.0% in HC one respectively
(Figure 3,Table 2).

Relationship between COX-2 -899 G/C polymorphism and demographic
characteristics:

To study any potential relationships between COX-2 -899G/C
polymorphism and demographic characteristics including, we combined
the GC and CC genotypes as polymorphic COX gene and compared them
with the normal GG genotype. We found that males are less susceptible
to carry an abnormal C allele (P <0.023).

Comparison of COX-2 expression in fibrotic group and healthy control
group and with severity of hepatic fibrosis:

To examine the possible associations between COX-2 -899G/C
polymorphism and occurrence of liver fibrosis, we combined both GC
and CC genotypes and compared them with the GG genotype in both
groups (Table 3). We found that the percent of COX-2 -899G/C genotype
expression in fibrotic group, based on METAVIR staging using the full
range of scores (from O to 4) and healthy group were 32% and 2.3% (
p<0.001) respectively and that based on mild- vs. sever-fibrosis stages
(METAVIR stages 1,2 vs. stages 3,4) were 18.2 % for the mild group and
81.8% for the sever stages of all fibrotic patient, (p = 0.001). In addition,
CC genotype were only expressed in sever stages of fibrosis; while
79.3% of GC expression were in sever fibrosis (Table 3).

Serum protein levels among the studied population:

Studying the pattern of serum protein electrophoresis results revealed that
total protein concentration was statistically decreased in the diseased
group than healthy control (6.83+0.65 versus 7.16+0.5, respectively
p=0.001). Compared to the healthy group, serum albumin was also lower
in fibrotic patients (4.24+0.53 versus 3.73£0.7, respectively). Globulins
comprise a much smaller fraction of the total serum protein content with
no significant difference between levels in the studied groups (Figure 4,
5).

Serum tumor markers (CA19.9/CA125) Levels (ng/mL) in All Study
Population According to COX-2 Genotypes and in relation to stage of
fibrosis:
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Serum CA19.9 and CA125 levels were significantly higher in fibrotic
group than HC (p<0.001), and in sever fibrotic stages than in mild
fibrosis group (p=0.000). In addition, our tumor markers levels were
significantly increased in carriers of C allele (GC, CC) compared to those
with G allele (p<0.001) (Table 4).

The Sensitivity, specificity and accuracy of our indices in detection of
various stages of liver fibrosis and COX-2 -899G/C genotypes
polymorphism at different cut-off levels were shown at (Table 5). For CA
19.9, a cutoff level >14.5 ng/ml was able to diagnose the presence of
liver fibrosis with a sensitivity of 87.38%, a specificity of 90.48% and the
AUC was 0.898, a cutoff level >75 ng/ml was able to distinguish
between the mild and sever stages liver fibrosis with a sensitivity of
96.97%, a specificity of 100.00% and the AUC was 0.99, a cutoff level
>69.3 ng/ml was able to diagnose the polymorphic COX-2 -899G/C with
a sensitivity of 85.29%, a specificity of 90.99% and the AUC was 0.92.
While that for CA 125, a cutoff level >32.2 ng/ml was able to diagnose
the presence of liver fibrosis with a sensitivity of 78.64%, a specificity of
100.00% and the AUC was 0.92, a cutoff level >53 ng/ml was able to
distinguish between the mild and sever stages liver fibrosis with a
sensitivity of 93.94% , a specificity of 100.00% and the AUC was 0.98, a
cutoff level >53 ng/ml was able to diagnose the polymorphic COX-2 -
899G/C with a sensitivity of 73.53%, a specificity of 94.59% and the
AUC was 0.89 (Table 5).
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Table (1): Laboratory investigation of the studied groups:

Patients Control p-value
(n=103) (n=42)
Total bilirubin (mg/dl):
Mean + SD 2.04+£1.35 0.91+0.37 <0.001*
Range 0.6-5.8 0.2-1.6
Direct bilirubin (mg/dl):
Mean + SD 0.70 £ 0.63 0.30+0.14 <0.001*
Range 0.1-2.8 0.1-0.6
AST (IU/L):
Mean + SD 42.20 +18.51 1495+ 6.41 <0.001*
Range 7.0-90.0 3.0-30.0
ALT (IU/L):
Mean + SD 45.56 +21.24 14.31+5.77 <0.001*
Range 11.0-93.0 3.0-26.0
ALP (1U/L):
Mean + SD 113.72 £ 46.82 78.86 + 14.43 <0.001*
Range 54.0-250.0 46.0-101.0
PC (%):
Mean + SD 90.65 + 10.95 89.61 + 11.07 0.458
Range 67.0-121.0 67.0-121.0
PT (seconds):
Mean + SD 12.31+£0.97 12.35+0.99 0.854
Range 10.0-14.3 10.0-14.3
PCR (x1000 1U/ml):
Mean + SD 1253.59 + 1643.25 | -- --
Range 9.1-6540.0 --
Platelets (x1000/mm>):
Mean + SD 167.46 £ 99.25 267.75 £ 78.25 <0.001*
Range 66.4-960.0 147.0-458.0

Continuous data was expressed in the form of mean + SD and median (range)
(compared with Student t test). *P value < 0.05 considered to be significant. AST:
aspartate transaminase, ALT: alanine transaminase, ALP: alkaline phosphatase, PC:
prothrombin concentration, PT: prothrombin time, PCR: polymerase chain reaction.
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Table (2): Distribution of COX-2 -899G/C polymorphism genotypes
and stages of liver fibrosis by METAVIR classification among studied
groups:

Patients Control

(n=103) (n=42) X2 P-value

No. % No. %
Genotypes:
CcC 4 3.9 0 0.0 - 0.324
GC 29 28.2 1 24 12.08 0.001*
GG 70 68.0 41 97.6 14.62 0.000*
METAVIR:
FO 0 0.0 42 100.0 145.00 | 0.000*
F1 21 20.4 0 0.0 10.01 0.002*
F2 49 47.6 0 0.0 30.18 0.000*
F3 3 2.9 0 0.0 -- 0.557
F4 30 29.1 0 0.0 15.42 0.000*

Nominal data was expressed in form of frequency (percentage) (compared with Chi?
test). F: fibrosis state. * P value < 0.05 considered to be significant.
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Table (3): Distribution of COX-2 -899G/C polymorphisms genotype
in studied groups in relation to the stages of liver fibrosis:

Polymorphic Normal genotype OR
METAVER genotype (G) 95% P-value
(GC+CC) (C|) 0 )
No. % No. %
Fibrotic (F1.2.3.4) 33 97.1 70 63.1 1933
Non fibrotic (FO) 1 2.9 41 36.9 (2.55- <0.001*
146.65)
Sever (F3.4) 27 81.8 6 8.6
Mild fibrosis (F1.2) 6 18.2 64 91.4
GC genotype GG genotype OR
(95% P-value
No. [ % No. % o)
Fibrotic (F1.2.3.4) 29 96.7 70 63.1 16.99
Non fibrotic (F0) 1 3.3 41 36.9 (2.23- <0.001*
Sever (F3.4) 23 79.3 6 8.6 129.38)
Mild fibrosis (F1.2) 6 20.7 64 91.4
CC genotype GG genotype
P-value
No. % No. %
Fibrotic (F1.2.3.4) 4 100.0 70 63.1
Non fibrotic (F0) 0 0.0 41 36.9 0.295
Sever (F3.4) 4 100.0 6 8.6
fild fibrosis (F1.2) 0 0.0 64 91.4

Nominal data was expressed in form of frequency (percentage) (compared with Chi?2
test). *P value < 0.05 considered to be significant.
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Table (4): Levels of serum CA19.9/CA125 among studied groups and
in fibrotic patients according to COX-2 -899G/C genotypes and
METAVIR score of liver fibrosis:

Patients Control P-value
CA19.9 (ng/ml): <0.001*
Median (Range) 57.9 (0.6-221.5) 15.5 (2.2-33.6)
CA125 (ng/ml): <0.001*
Median (Range) 40.9 (5.9-165.0) 6.7 (4.1-32.2)

(GC+CC) genotypes | GG genotype
CA19.9 (ng/ml): <0.001*
Median (Range) 121.0 (12.9 - 221.5) 25.0 (0.6 - 135.6)
CA125 (ng/ml): <0.001*
Median (Range) 105.0 (7.6 - 165.0) 20.4 (4.1 -155.3)

GC genotype GG genotype
CA19.9 (ng/ml): <0.001*
Median (Range) 115.0 (12.9 - 221.5) 25.0 (0.6 - 135.6)
CA125 (ng/ml): <0.001*
Median (Range) 105.0 (7.6 - 160.0) 20.4 (4.1 -155.3)

CC genotype GG genotype
CA19.9 (ng/ml): 0.001*
Median (Range) 150.5 (111.5-207.2) | 25.0 (0.6 - 135.6)
CA125 (ng/ml): 0.001*
Median (Range) 120.7 (98.3 - 165.0) 20.4 (4.1 - 155.3)

METAVIR (F1+2) | METAVIR(F3+4) | p-value
CA19.9 (ng/ml): 0.000*
Median (Range) 46.0 (0.6-75.0) 128.0 (57.9 - 221.5)
CA125 (ng/ml): 0.000%
Median (Range) 37.7 (5.9-53.0) 125.3 (36.2 - 165.0)

Continuous data was expressed in the form of median (range) (compared with
Mann-Whitney test). * P value < 0.05 considered to be significant. CA19.9: cancer
antigen 19.9, CA125: cancer antigen 125.
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Table (5): The performance characteristics of serum CA19.9/CA125
for detection of various stages of liver fibrosis and COX-2 -899G/C
genotypes polymorphism at different cut-off levels:

Cut- Sensitivit | Specificit | PPV | NP | Accurac | AUC
off y y \ y
CA19.9 >145 | 87.38 90.48 95.7 | 74. | 88.3 0.89
(F1, 2, 3,4) vs. 5 8
FO
CA19.9 >75 96.97 100.00 100. | 98. | 99.0 0.99
(F3,4) vs. (F1, 2) 0 6 2
CA19.9 >69.3 | 85.29 90.99 744 | 95. | 89.7 0.91
(CC = GC) vs. 3 8
GG
CA 125 >32.2 | 78.64 100.00 100. | 65. | 84.8 0.92
(F1, 2, 3, 4) vs. 0 6 2
FO
CA125 >53 93.94 100.00 100. | 97. | 98.1 0.97
(F3,4) vs. (F1, 2) 0 2 7
CA125 >53 73.53 94.59 80.6 | 92. | 86.4 0.89
(CC £ GC) vs. 1 3
GG

PPV: the positive predictive value, NPV: the negative predictive
value, AUC: area under the curve. CA19.9: cancer antigen 19.9,
CA125: cancer antigen125.
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Figure 1: Agrose gel electrophoresis demonstrating that COX-2 -
899G/C gene PCR products on the different blood samples was 125
bp (100 bp DNA marker was used).
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Figure 2: METAVIR scoring system of fibrosis (H&E stains):
A: F1 (portal fibrosis), B: F2 (portal fibrosis with few septa), C: F3 (septal fibrosis),
and D: F4 (cirrhosis). The first image is x40, The other 3 images are x100

50




THE IMPACT OF CYCLOOXYGENASE-2 GENE

041

gene-Allele 1

gene-Allele 2

020625

0.001

ARN

00001

0.00001

0001

0.0001

000001

0000001

0.000001

2z : 8 &8 w17 u

Cycle

IR EEEEEEE]

=

= = i
Cyele

I EEEEEEEEEEEEEER]

Figure 3: COX-2 -899G/C polymorphism amplification plot by PCR-TagMan
probes: Gene-Allele 1: amplification plots of the C allele, Gene-Allele 2:
amplification plots of the G allele

= aw m £ o |

1z

a0 |;n AL (L] n*

%

Fractiona % a/dl Rai. g/dl
Albumin 58.4 4.3 3z- 50
Alpha 1 B.0 0.4 1- 0.4
Alpha 2 0.8 i B5- 1.0
Berig 1 1.8 0.4 Gd- 07
Bitg 2 B.0 04 02- 06
GEamma 171 1.3 87- 1.5

Figure 4: Serum protein electrophoresis of a healthy control with protein fractions
were labeled according to the electrophoretic strip and the corresponding
densitometry

51




Marwa A Gaber et all..

6_
L]
..
- L]
4 ..Q.
_ ..'.
E 3
1= LYY
(=2} YYY)
2- .....
...
22y yytee
L]
L] ....
LX) o o
B o B I ]
o0 eeee
0 T T T T
alphal alpha2 betal beta2 gamma albumin
protein Elecetrophroesis (Cirrhotic Group)
1017
L 1)
L] L]
(1]
22600000007
©000000000%®
[E—
14 <.
L ......
- ........ cooe o0
- (] ° as ry
E o0 L1X1] P . a2
= ®%0ce®®
o 0050c3030000
0.14 oo
0.01 T T T T T T
alphal alpha2 betal beta2 gamma albumin

Protein Electerophoresis( Healthy Controls)

Figure 5: Serum proteins levels in the fibrotic group and healthy group.

52




THE IMPACT OF CYCLOOXYGENASE-2 GENE ........

DISCUSSION

The progression of chronic HCV into liver cirrhosis is correlated with an
extensive fibrotic tissue that is primarily in periportal areas and in later
stages completely surrounds the nodules of regenerating hepatocytes
(Bataller and Brenner 2005). This progressive increase of the fibrotic
matrix contributes both to the vascular disturbances in the form of
irreversible portal hypertension and to the microenvironmental changes
that ends by the occurrence of hepatocellular carcinoma. In addition, liver
fibrosis is also a well-recognised negative prognostic factor of the viral
response to interferon-based therapies (Cheng et al., 2010).

Although liver biopsy is the gold standard procedure for diagnosis of
liver biopsy and is relatively safe, it is still associated with a significant
morbidity, mortality and sample error with up to 24% false-negative
results for cirrhosis (Schoniger-Hekele and Muller, 2006). There has
been an explosion of research into noninvasive evaluation of liver
fibrosis over the past decade, where they assessed combinations of serum
biomarkers to increase diagnostic accuracy (Boursier et al., 2009).

In the present study we describe the association of COX-2
polymorphisms and the altered level of tumor markers (CA19.9 and
CA125) with liver fibrosis. The results of our study demonstrated the
presence of an association of the polymorphic C allele with liver fibrosis,
as the COX-2 GC and CC genotypes were associated with a significantly
elevated risk of fibrosis (OR = 19.33) which is more in sever stages,
METAVIR stages 3,4, as the OR was 48.00. This Association of COX-2
polymorphism with liver fibrosis indicated that inflammation is crucial
for the development of liver fibrosis. In addition, the COX-2 gene SNP
may alter the individual susceptibility to liver fibrosis and probably be
used as non invasive biomarkers of the disease.

It is well known that the promoter region of the COX-2 gene contains a
variety of transcriptional regulatory elements, which may have profound
effects on expression of the enzyme. The -899C SNP is inside a Sp-1
binding site and have no role in changing the consensus binding site,
though, a NF-kB site is eliminated upstream of the SP-1 binding site by
this SNP (Panguluri et al.,, 2004). This may partially explain the
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implication of COX- 2 -899G/C gene polymorphism in developing liver
fibrosis. We identify our self to be the first report that demonstrates the
higher expression of COX-2 -899G/C gene polymorphism in fibrotic
patients equated to healthy controls. On the other hand, few SNPs in
other COX-2 promoter genes have been demonstrated to influence the
progression of both hepatic inflammation and fibrosis in patients with
chronic hepatic diseases. It have been reported that the -1195GG
genotype in COX-2 is a genetic marker for liver disease progression (Gu
and Chen, 2012, Huang et al., 2013, Saad et al., 2013). Besides, Jeong
et al. (2010) clarified that the COX-2 expression was significantly higher
in patients with liver cirrhosis compared to those with chronic hepatitis.
In addition, the COX-2 expression scores according to Ishak's staging
was significantly sophisticated in the advanced fibrosis stages. They
concluded that COX-2 might play a role in the development of hepatic
fibrosis. Moreover, expression of COX-2 has been demonstrated in liver
generation after partial hepatoectomy, in different cirrhosis animal
models and chronic hepatitis C infection (Jeong et al., 2010). Beside its
role in fibrosis, other researchers validated that COX-2 polymorphism
detected in different cancers indicating that inflammation is an important
factor in the development of these cancers (Miyashita et al., 2012, Xu et
al., 2018).

Based on, we can summarize that chronic liver patients with the
polymorphic C allele are potentially susceptible to the development of
liver fibrosis. Moreover, polymorphism research can be a significant
future tool, as it will enable the accurate detection of the individuals most
susceptible to the risk of liver disease.

In addition, our data revealed that serum CA19.9 and CA125 levels were
significantly higher in fibrotic than non fibrotic HCV patients, and in the
polymorphic (GC and CC) genotypes compared to the GG individuals.
Also, serum CA19.9 and CA125levels were significantly higher in sever
fibrotic patients than in mild fibrosis group. This is in accordance to
several reports which illustrated an elevation of the tumor marker CA19.9
(Bertino et al., 2007, Bertino et al., 2013, Haque et al., 2015) and
CA125 (Deschenes et al., 2001, Edula et al., 2018) in patients with liver
cirrhosis. In addition, Singhal et al. (2012) clarified that CA 19.9 and CA
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125 levels were elevated in 23% and 51.5% of patients with end stage
liver disease, respectively, even though the exact etiology still uncertain.
Additionally Schoniger-Hekele and Miller (2006) studied the role of
combined tumor markers in prediction of severe liver fibrosis. They
noticed that CA 19.9, CA 125, and CA 15-3 levels were increased with
stage of fibrosis and the best predictive ability of the combined elevation
of CA 19.9 and CA 125 was for severe liver fibrosis (F3+F4). They
conclude that the combined elevation of CA 19.9 and CA 125 may be
useful for detecting patients with severe fibrosis or cirrhosis with high
specificity. Actually, elevations of CA19.9 serum levels in fibrotic
patients can be attributed to the necroinflammatory processes, small bile
ducts alterations, the development of regeneration nodules, and to the
increased production of raw collagen, which all are sequences in the
progression of chronic hepatitis to liver cirrhosis.

Conclusion:

For the first time we considered the diagnostic value of a combination of
non invasive markers (COX-2 -899G/C gene polymorphism, CA 19.9,
CA 125 tumor markers and altered plasma proteins levels) available in
clinical practice for precise detection and staging of liver fibrosis .Our
results obviously identified that COX-2 —899G/C polymorphisms could
be a risk marker for hepatic fibrosis from analyses of its genotype
distributions among HCV patients and healthy controls in Assuit
University Hospital. However, further confirmed by larger sample size
investigation among different races and regions is mandatory. Likewise,
abnormally elevated CA 19.9 and CA 125 levels should be considered in
patients with liver cirrhosis. Finally, efforts to identify non invasive
biomarkers providing suggestions for the accurate staging of liver fibrosis
are important to reduce the number of the liver biopsies performed.
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