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Abstract

Backgroundand Objective: HepatitisC becornes aproblemin liver disease over the world. The diagnosis of hepatitis C infection s carried
out by detecting of antibadies against the virus using an immunoassay but unreliable in the seroconversion phase of infection, due to
the long window peried. Real time PCR examination and hepatitis C virus core antigen {HCVcAg) detection by ELISA offer an alternative
method to detect the virus infection. The aim@ithis study was to identify the viral load correlation with the number of HCV core antigen
and aminotransferase levels in HCV infection. rials and Methods: This study combined the molecutar examination for determining
the genotype of HCV and viral load with g-PCR and ELISA method for investigating the HCVcAg. The correlation between number of
viral load with HCVcAg and Alanine aminotransferase (ALT) and aspartate transaminase (AST) were analyzed with Pearson'’s correlation
test. Results: There was a significant correlation between the number of viral load with HCVcAg levels in hepatitis C patients but levels
of ALT (49.71 U mL-") and AST (31.83 U mL"') serum were not correlated with the number of viral load. Conclusion: HCVcAg can be
applied as an alternative examination to detected viral load in hepatitis C infection to prevent the infection of HCV lead to cirthosis and
even hepatoceliular carcinoma.
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Vira) RNA extraction and RT-PCRrSerum samples stored at
-80°C were retrieved for analysis. The HCV RNA was extracted
from 140 pL serum or plasma using QlAamp viral RNA mini kit
(Qiagen, German) according to the manufacturer's protocol
and stored at -80"C until further analysis.

RT-PCR was performed using one-step RT-PCR kit
(Invitrogen, Inc). The NS58B region was amplified by PCR to
identify the HCV genotype with forward primers NSS8-1:
5. TATGAYACCCGYTGCTTTGAC-3' and reverse primers NS58-2:
5. GAGGAGCAAGATGTTATCAGCTC-3"?. DNA amplification was
perfopmed for 40 cycles each consisting of 94-°C for 15 sec,
55-C for 30 sec and 72°C for 1 min in a thermal cycler (Biorad,
USA). The last cycle was followed by a 5 min extension step at
72 C. One microliter of amplicons was used for second-round
PCRusing Go 7agGreen (Promega, USA). The following cycling
parameters were used for 35 cycles.

Quantification of HCV RNA was performed using the
Bio-Rad HCV RT-PCR kit according to the manufacturer
instructions.

?NA purification and sequencing: Amplicons were purified
by using the QlAquick PCR purification kit (Qiagen, German)
and analyzed by ethidium bromide 2% agarose gel
electrophoresis. Samples showing a band of the appropriate
size (449 bp) were further analyze by DNA sequencing in
Macrogen, Republic of Korea, The HCV genotyping was based
on NSSB, the reference sequences were retrieved from the
NCB! GeneBank.

gﬁgnmant of sequence target: The sequence of DNA was
edited using Genelous's version R 7.

HCV core antigen assay: Sera samples were assayed for HCV
core antigen according to the manufacturer’s instructions
using an EIA kit@ell-Biolabs. USA). Briefly, 160 pl. of samples
and controls to anti-HCVc Ag antibody were coated in plate,
incubated for 2 hand wash fivgimes with 250 uL wash buffer.
One hundred microliters of FITC-Conjugated anti HCVcAg
were added to each well, incubated and washed, 100 pL
HRP-conjugated anti-FITC monoclonalantibodywasaddedto
all well. A substrate sclution was added and stopped the
enzyme reaction by adding stop solution. The absorbance of
each well was measured using ELISA reader at 450 nm.

Biochemical tests: Liver function tests, including alanin
aminotransferase (ALT) and aspartate aminotransferase (AST)

were performed on an autoanalyzer (Selectra E-Mrk,
Germany) by manufacture’ protocol.

Statistical analysis: Statistical analysis were performed using
SPSS 15.0, the correlation between parameters gis analyzed
by Pearson’s correlation test. Pooled data are presented as
means. Data were compared using Student t-test. p-values
<0.05 were considered statistically significant.

RESULTS

In this study, 75 samples were obtained from anti-HCV
positive blood donors and from clinical laboratory, 53 samples
(70.6796) with HCV specific positive signal by PCR, consistof
39 genotype-1 {78.09%), 2 genotype-2 (4.0%), 9 genotype-3
{18.0 96) and three samples were undetermined.

The number of viral load of patients infected with
hepatitis genotype-1 virus(6.82 log copy/mL) was significantly
different (p =0.000) compared with other genotypes (6.26 Iq
copy ml *). The number of HCV core antigens (HCVcAg) o
patients infected with hepatitis C virus genotype 1 did not
differ signiﬁcqlly with other HCVcAg (p>0.169) (Table 1). ALT
serum levels of patients infected with hepatitis C virus were
slightly above normal, while AST serum levels were within
normal limits.

A significant correlation was showed in viral load of
patientsinfected by genotype-1 hepatitis C virus with HCVcAg
(p = 0.000) with r = 0.773. This correlation indicated positive
linear, the higher the viral load was followed by the elevation
of HCV core antigen levels.

Asignificant correlation (p = 0.001) between viral load of
all genotype hepatitis C-infected patients with HCVcAg levels
presents moderate correlation (r = 0.474) as shown in Fig. 1a
and b

There was no significant correlation (p = 0.10) between
hepatitis C viral load with serum ALT level, the strength of
correlation was moderate (r = 0.426) and no significant
correlation (p = 0.126) between hepatitis C viral load with
AST serum levels and the strength of correlation was less
{r = 0.259) (Fig. 2a, b).

Table 1: Average of several parameters on HCV infection

Parametees Mean (SD) p-value
Virattoad (tog copymt ')

Genotype | 6824685 0.000
Other genotype (2/3) 6.26:+630

HOVcAg (logpgmL ')

Genatype | 5781509 0.169
Other genotype (2/3) 574%527

ALT{UML M 49.71:288

ASTWmL ) 318318

ALT: Alanine aminotransferase and AST: Aspartate transaminase
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standard. The persistence of HCV after acute infection is often
undiagnosed causing chronic hepatitis, liver ciithosis and even
death, Spontaneous clearance of HCV infection is only found
in about 17% of untreated patients found to be anti-HCV
reactive with negative HCV RNA. The benefit of HCV protein
cores test is to use the immunology format, requiring no
sample processing such as molecular examination, no carry-
over risk and relatively cheap checking rates.

In this study, there was a significant difference between
the numbers of viral load of patients infected with genotype-1
hepatitis virus with other genotypes. Gremion and Cerny”
reported that genotype-1 HCV is often associated with severe
liver disease, while the genotype-2 viral infection is found in
asymptomatic careers. Low number of viral load can also be
found in patients undergoing antiviral therapy or in patients
with hemodialysis; because the particles of virus can be
broken as they pass through the dialysis membrane?.

There was a significant correlation between the numbers
of viral load of hepatitis C-infected patients with HCVcAg
levels, because HCVcAgQ can be found in serum of HCV-
infected patients in virion and also in core free RNA protein
form. Several studies have indicated that HCVcAg kinetics is
proportional to HCV RNA in various infections and HCVcAg
concentrations with HCV RNA has agood correlation. HCVcAg
examination performance [s similar to HCV 8NA examination
which can decrease window period, besides it can also be
used to monitor antiviral therapy in patients with chronic
infection®.

The detection and quantification of HCVRNA has become
the standard method for diagnosis and monitoring of chronic
HCV infection and for assessing the response of antiviral
treatment to HCV infection?*.In addition, RNA viral is also used
as an acute infection marker before anti-HCV seroconversion.
HCVcAg examination is recommended as an alternative
examination to determine the viral load in patients with
hepatitis C virus infection?.

Theliverisan organ that contains many aminotransferase
enzymes, this enzyme will be released in large quantities to
the circulation during liver damage due to inflammation. High
level of ALT serum in blood indicates the occurrence of necro-
inflammation. Liver damage appears In the process ofimmune
clearance, long response of immune processes will increase
the risk of liver cirhosis. The examination of ALT enzymes
provides important information about the state of liver
function. According to Fabris et a/?® that the levels of ALT
enzyme increase after 10-14 weeks of initial infection and the
elevation reaches up to 20 times of the normat limit level but
a slightincrease in ALT levels is often found mainly in chronic
infections, as found in this study.

Inthis study, there was nosignificant correlation between
viral load and aminotransferase levels, both ALT and AST
levels. This could be due to inadequate of immune
response, especially chronic infection. According to
Maheshwari et a/' the failure to produce an effective
immune response during acute infection is a key factor in the
development of HCV infection becomes chronic hepatitis.

The average levels of ALT was higher compared with AST
levels in the study, it is caused by ALT as a cytosolic enzyme
that is found with high concentrations and more specific in
the liver. AST enzymes are found in the liver, also in heart
muscle, skeletal muscle, kidney, brain, pancreas and lung. This
enzyme Is less specific for the liver.

This study is very useful for determining the number of
viruses in the beginning of infection and forfollow-up therapy.
When quantitative viral load testing is not available, HCV core
antigen examination can be used as an alternative assay.

CONCLUSION

Based on theresults of the study, it can be concluded that
a significant correlation between hepatitis C viral load and
HCV core antigen levels indicates that HCVcAg examination
can be used as an alternative assay to determine viral load in
hepatitis C viral infection, in order to follow up therapy.

SIGNIFICANCE STATEMENT

The examination of HCVRNA by reverse transcriptase PCR
is a very sensitive method but consumes much time, cost and
complete equipment requirements. In contrast, the ELISA
examination for the detection gRHCV core antigens is simpler
and inexpensive. By combining the molecularexamination for
determinlnnhe genotype of hepatitis C virus and viral load
with g-PCR and ELISA method for investigating the core HCV
{HCVcAg) antigen, this study can be the novel alternative to
prevent the infection of HCV lead to cirrhosis and even
hepatocellular carcinoma.
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