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Abstract

Infection with the hepatitis C virus (HCV)is serious and may lead to death. Venous blood samples were
collected from HCV-infected patients (n=60) and from people without infection (n=60) as controls.
These patients visited the Digestive System and Liver Disease Hospital, Baghdad, Iraq, during the
period from 1 February to 1** November 2021. The results revealed no significant difference between
males (31; 50.8%) and females(29; 49.2%) HCV-infected patients. The highest infection rate (55.6%)
was observed among the 50-78 years age group, then 53.7% among the 25-49 years age group,
then 36.7% among the 5-24 years age group with a significant difference(P=0.2). A highly significant
difference was observed in the mean glutamic-pyruvic transaminase levels between HCV-infected
patients (25.56+12.45) and the controls(17.86+4.91) (P=0.01), and a significant difference was observed
in the mean glutamic-oxaloacetic transaminase levels between HCV-infected patients (21.7018.63) and
the controls(15.93+4.35) (P=0.02). A highly significant difference was demonstrated in mean alkaline
phosphatase levels between HCV-infected patients (362.15+113.60) and controls (197.81+34.70)
(P=0.001). Overall, we found that blood markers could aid in disease diagnosis and prognosis rather
than mutations within the nonstructural 5A.1 hot spot. The frequency of mutations within this site
was found to be very low.
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INTRODUCTION

Infection with the Hepatitis C virus
(HCV) is dangerous and may be fatal. There are
three types of infections: acute hepatitis, which
is short-lived, lasts for 6 months, and then the
body recovers from it.* Chronic hepatitis C occurs
for a longer period of more than 6 months
(approximately 85% of the cases) and is equal to
infection with hepatitis C, which may lead to health
problems such as cirrhosis and liver cancer.?® In
cirrhosis, fibrosis leads to the replacement of
healthy hepatic parenchyma cells with scar tissue;*
however, it occurs over a prolonged period from
20 to 30 years or may be faster when the patient
consumes alcohol and suffers from acquired
immunodeficiency.*®

Liver enzymes are commonly used
to evaluate the pathology of various diseases,
including viruses such as HCV.® The scale of
these enzymes is classically used to provide
information about viral hepatitis infections
if the main disorder is biliary hepatitis, and
knowing the percentage of enzymes in the
sera of infected people, as well as knowing the
patterns, provides abundant information for
diagnosing the pathological condition.”® There
are multiple blood abnormalities accompanying
chronic viral hepatitis, such as iron deficiency
anemia,’ which are frequent complications of
chronic liver diseases. These are caused by many
factors, including chronic bleeding in the digestive
system.'®M and the diagnosis of anemia caused by
iron deficiency is very difficult, as the diagnosis
of iron, ferritin, and transferrin saturation in the
average body size with the liver disease itself, leads
to difficulty in interpreting the results.*>*3

Molecular studies of HCV infections and
the pathophysiology of infections lead to immune
liver damage, cirrhosis, and lipid metabolism.#**
For amplification of the antigenic site NS3.1 with
nonstructural 5A (NS5A). 1, specific primers with
restriction enzymesites*® have been designed. For
the above primers, Hind-IIl with Xho-/ restriction
enzyme site was added to primers, whereas
primers of NS5A-1 contained EcoR-1 with Hind-
Il restriction site.” HCV combination therapies
with mutations at NS5-A-PKRBD and NS5A-ISDR
with NS5A-V3 HCV regions were made. There
was also a change from isoleucine to valine(12252

V).1819 Hepatitis C virus is a risky infection which
may lead to death?*?! In addition, the baseline
NS5A RASs finger print was assessed in 185-
DAA treatment-naive GT-1b patients using
next-generation sequencing methods. Patients
who presented with Y93-H had higher HCV NS5-
sequences entropy. Our study aimed to detect
mutations in the Ns5atp4 NS5A (hepatitis C virus)
gene in HCV infections.

MATERIALS AND METHODS

Venous blood samples were collected
from 60 HCV-infected patients and 60 patients
without infection as controls. The patients
visited the Digestive System and Liver Disease
Hospitals in Baghdad, Iraq, from 1st February
to November 1, 2021. Serum levels of glutamic-
pyruvic transaminase (GPT), glutamic-oxaloacetic
transaminase (GOT), and alkaline phosphatase
(ALP) were determined using a fully automatic
analyzer (Cobas Integra 400 Roche, Germany),
and gene sequences were further investigated
by PCR and Sanger sequencing (Thermo
Fisher Scientific) in the above hepatitis patients
to detect the Ns5atp4 NS5A (hepatitis C virus)
gene. The primers used were: forward 52 -
GAGGAAGTGCTTAGGGCGTT 32 -, reverse: 52
- CATCCGTGCCTCTGAGATCC32 -, with a product
length of 379.

DNA extraction

Within 60 min of sample collection,
centrifugation was done at 1600’ g for 20 min to
separate plasma from peripheral blood cells from
blood collected in EDTA tubes. Blood plasma was
frozen at 80°C in RNA later TM (AM7021) until
DNA could be extracted. A circulating nucleic acid
kit (Thermo Fisher Scientific) was used to extract
DNA from plasma samples (2 ml), following the
manufacturer’s protocol.

Quantity and Quality Determination for DNA

A NanoDrop Lite UV Spectrophotometer
(Thermo Scientific™) was used to assess the purity
of DNA, estimated by reading the optical density
at A260. DNA quality was estimated by measuring
the optical density at 280nm, whereas the ratio of
optical densities was calculated at 260/280 nm.
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Statistical analyses

Data were analyzed using the SPSS
version-20 program. Student’s t-test was used to
detect the variation between groups.? P<0.05 was
considered statistically significant.

RESULTS

According to sex distributions among
the study groups, there was no significant
difference between males(31; 50.8%) and females
(29; 49.2%), as illustrated in Table 1.

Table 2 shows that the highest infections
rates (55.6%) was among the group (50-78) year,
followed by 53.7% in the group 25-49 year, then
36.7% in the group 5-24 year, (P=0.2).

Table 3 showed that a highly significant
difference was demonstrated in the mean

GPT levels between HCV-infected patients
(25.56+12.45) and the controls (17.86+4.91)
(P = 0.01), and a significant difference was
demonstrated in the mean GOT levels between
HCV-infected patients (21.70+8.63) and the
controls (15.93+4.35) (P =0.02). A highly significant
difference was demonstrated in mean ALP levels
between HCV-infected patients (362.15+113.60)
and controls (197.81+34.70) (P = 0.001).

The PCR products were observed to
be approximately 359bp (Figure 1), as can be
seen from the agarose gel (1.2%).In the genetic
sequence of HCV, there were mutations in the
Ns5atp4 NS5-A (hepatitis C virus) gene at several

Table 2. Prevalence of the study groups according to
age groups

Table 1. Distribution of the study groups by gender Age group Study group
(years)
Gender Study groups Patient Controls
Patient Control (5-24) 11 19
36.7% 63.3%
Males N 31 30 (25-49) 29 25
% 50.8% 49.2% 53.7% 46.3%
Females N 29 30 (50-78) 20 16
% 49.2% 50.8% 55.6% 44.4%
Total N 60 60 Total 60 60
% 100% 100% 100% 100%
Chi square 0.03 Chi square 2.87
P value 0.8 (N.S) P value 0.2
S00bp
379bp

Figure 1. 1.2%agarose gel showing the amplified bands of genotypes of Ns5atp4 NS5A (hepatitis C virus). PCR
products can be seen approximately at 379bp. Lane M: molecular marker (100bp). Lane 1: reference gene; Lane

2-10: samples
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locations, which increases virulence severity. In
lane (1) reference the Rattus norvegicus gene, the
change occurred in lane 2 Rattus norvegicus, C>A,
T>C, T>G, G>A, G>A, A>C, G>C, G>T, C>T, C>T, C>T,
G>C, T>A, G>T, T>A, C>T, G>C, C>G, C>A, C>A, C>T,
A>T as shown in Figure 2.

From the phylogenetic tree (Figure 3), we
observed that the sample sequences were a close
match to the reference gene, but with base pair
alterations, as seen from the node lengths. These
mutations need to be traced further to determine
whether they belong to point or silent mutations.

DISCUSSION

Infection with HCV is dangerous and
may be fatal. The results of our study showed no
significant differences according to sexamong the
HCV-infected patients. These findings agreed with
those of a previous study,?® which reported that
434 (56%) of patients were male and 341 (44%)
were female.? The highest infection rate (55.6%)
was detected in the 50-78 years age group
compared to that in other age groups, and these

results disagreed with those of Gheyath et al.,
2018, who reported that the infection in younger
patients was the highest in comparison with that
in other ages.? The results of the mean serum
GPT levels found in our study among the study
groups matched with those of Fabrizi et al.?* who
reported that the highest elevation in GPT levels
was observed in HCV-infected patients because the
infection may cause hepatocyte damage leading
to the exit of the enzyme in high concentrations.?
Wanachiwanawin (2003) reported similar results;
when compared to patients without anti-HCV
antibodies, patients with anti-HCV antibodies had
substantially abnormal liver functions, including
lower levels of serum albumin and higher levels
of aspartate aminotransferase (SGOT) and alanine
aminotransferase (SGPT) (P<0.017).2¢

Serum ALP levels can detect significant
fibrosis (S2) in HBeAg(+) HCV patients who have
not received therapy, which may lessen the need
for liver biopsies and aid in direct clinical CHB
treatment.?’?¢ The mean serum ALP level in HCV-
infected patients was found to be 362.15+113.60,
whereas in the controls it was 197.81+£34.70.

Table 3. Distribution of mean serum levels of GPT, GOT and ALP among the study groups

Parameter Groups N Means T test P values

GPT (0-60) Patients 60 25.56+12.45 243 0.01
Control 60 17.86+4.91

GOT (0-50) Patient 60 21.70+8.63 2.33 0.02
Control 60 15.93+4.35

ALP (80-360) Patient 60 362.15+113.60 6.87 0.001
Control 60 197.814£34.70

UELULLLLY LI LEILIEIE IR IR R I tt) |t

Specks/Abby
1, efrence gene
2. Rafs norvgieus

1 Reisonegs

4 Rafs orvegeus SO C

5. Ratus novegieus AICC
6 R novegius. [A(C
1.1 Ratus norvegeusfiCC

UUELUUURULURULLELL

t B (8] (8] [B[%[t[t 1

Figure 2. Changes in the lane2 Rattusnorvegicus gene, C>A, T>C, T>G, G>A, G>A, A>C, G>C,G>T, C>T, C>T, C>T, G>C,

T>A, G>T, T>A, C>T, G>C, C>G, C>A, C>A, CT, AST

Journal of Pure and Applied Microbiology

822

www.microbiologyjournal.org



Zghair et al | J Pure Appl Microbiol. 2023;17(2):819-825. https://doi.org/10.22207/JPAM.17.2.08

4.7
reference gene
0.9
Rattus norvegicus(3)
2.0
5.1
I Rattus norvegicus(5)
0.3 4.7 .
Rattus norvegicus
4.9 .
Rattus norvegicus(2)
4.3
Rattus rattus(2)
0.1
5.0 .
1.0 — Rattus norvegicus(4)
1.5

Rattus rattus

Figure 3. Phylogenic tree of the Rattus norvegicus gene isolated from Iraqi hepatitis C virus-infected patients

Hu Jianhua et al.? stated that there is a direct
relationship between viral hepatitis and ALP levels,
where there is an obvious increase in the enzyme
levels, although it is frequently excreted with viral
liver diseases.? Bodlaj et al. reported from their
findings that following therapy, ALP levels reduced
to the normal range from abnormal levels. Hu et
al.?® reported that healthy controls had ALP levels
that were significantly lower than those of CHB
patients. Additionally, ALP gradually increased
in all patients and separately in HBeAg(-) HCV
patients with the progression of liver fibrosis, but
not in HBeAg(+) HCV patients.2%3°

Infection with HCV is one of the main
causes of chronic liver disease worldwide.
Response to interferon therapy may be correlated
with mutations in various HCV subtype 1b (HCV-
1b) NS5A gene regions.3**? Direct-acting antivirals
(DAAs) are an efficient means of treating HCV,
which places a significant burden on health. One
of the targets of DAAs is NS5A, which is involved
in the propagation of viral genomes.?*3*

The virus was found in several locations,
which increased its virulence severity, with a
change in the Rattus norvegicus gene. Zhou
et al.3* stated that there were frequent genetic
mutations in the Ns5atp4 NS5A (hepatitis C virus)
gene that increased the virulence of the virus,
which may lead to hepatocyte destruction, liver
cirrhosis, or even liver cancer, which may be
fatal in most cases.>® Rashed et al. affirmed that
mutations in HCV are common, and this genetic
change is what makes this epidemic virus remain
for a long time in the liver of the infected people
to be able to destroy it.>* Mejer et al. reported
that mutations in this gene make the virus more
resistant to treatments.3¢38

CONCLUSION

HCV infection affects the health of
the general public. It is challenging to identify
polymorphisms and variants that contain
substitutions linked to resilience to novel antivirals
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because of the high rate of HCV replication and
the absence of post-transcriptional correction
mechanisms. In our study, we found elevated
levels of GPT and ALP in the diseased patients.
We also found one single mutation within the
Ns5atp4 NS5A region, which is a very common
hotspot for mutations. However, the frequency
of mutation is not seen in other samples, which
suggests that a mutation study within this region
might not help in diagnosis or prognosis. Rather,
blood markers would be more reliable in disease
diagnosis.
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