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Objective: This study was conducted to detect hepatitis C virus (HCV) RNA among blood donors in Tuban,
East Java, Indonesia, using nested Polymerase Chain Reaction (PCR) technique.

Material and methods: Seven blood donors with positives anti-HCV were obtained
from 500 blood donors from Red Cross Blood Donor Center (Palang Merah
Indonesia = PMI) Tuban, East Java, Indonesia, consisting of 375 men (75%) and 125 women (25%).
Detection of anti-HCV antibody prevalence in the blood donors was done by using Enzyme-Linked
Immunosorbent Assay (ELISA). The detection of HCV RNA in blood donors sera with positives anti-HCV
were performed using nested-PCR technique with three set of primer pairs targeting the NS5B and 5'UTR
regions of HCV. Further amplification products were visualized on a 2% agarose gel containing ethidium
bromide under UV illumination.

Result: Seven positives anti-HCV blood donors sera (1.4%) were obtained from 500
blood donors sera, in PMI Tuban, East Java, Indonesia. Out of seven blood donors
sera with positives anti-HCV, 6 sera (85,7%) were positives HCV RNA by using nested PCR
technique. Five HCV RNAs were detected with two set of primers based on NS5B HCV
region and 1 positive HCV RNA was detected with another set of primer based on 5’UTR
HCV region.

Conclusion: HCV RNAs were detected in 85,7% positives anti-HCV blood donors using nested PCR
technique, in PMI Tuban, East Java. Further research is needed to determine the genotype and subtype of

HCV.

1. Introduction

Infection by Hepatitis C Virus (HCV) has been
spreading throughout the world. It is
estimated that approximately 130-150 million of
the world’s population is infected with HCV [1].
Hepatitis C virus infects liver cells and can cause
inflammation of the liver with multiple
complications for a long time. In some cases, it
has been found that the presence of chronic
HCV infection could develop into cirrhosis or
liver cancer. Hepatitis C virus is an RNA virus
(~55 to 60 nm), spherical, shielded, single-
stranded, a member of hepacivirus family, has
similarities to flaviviruses [2,3,4]. Until now, 7
major genotypes of the hepatitis C virus have
been known [5,6].

Hepatitis C virus spreads mainly through
blood transfusion (90%). However, lately
transmission  through  blood  transfusions
decreased dramatically, which is only about 4%.
It had been reported that more than 50% cases
of HCV were transmitted through intravenous
drug abuse and it re-infection or super-infection
can occur [4]. Other transmission also occurs
through  puncture wounds, tattoos, and
hemodialysis due to the use of contaminated
tools. In addition, HCV can also be transmitted
through sexual intercourse, and from mother to
her child. Nonetheless, this way is possible
when HCV RNA load is very high [7,4]. Based on
the mentioned above, blood donors has the
opportunity to transmit HCV infection. The
transmission power of hepatitis C disease is
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very high especially in developing and densely
populated countries such as Indonesia. he
prevalence of HCV in blood donors in Western
Europe and North America varies between 0.1 to
0.3%, while in Japan 1 to 2% and in Indonesia
ranges from 0.5 to 3.4% [8]. Kemenkes RI [9]
reported that in the screening between 100
Indonesian blood donor samples showed 10 of
them were infected with HCV, and a part of them
potentially become chronic and progress to liver
cancer. It has huge implications on public health
problem in Indonesia.

Detection of HCV infection commonly using
serology test. Serology test for HCV infection is
detection of anti-HCV-antibodies, but
unfortunately not all of anti-HCV antibodies
positive sera were also positive HCV RNA [10].
Molecular technique can be use for detection viral
particles. Reverse Transcription Polymerase Chain
Reaction (RT-PCR) is the molecular technique for
HCV RNA detection and nested PCR is one of the
powerful technique for HCV RNA detection.

The purpose of this study is to confirmed
the presence of HCV RNA in blood donors sera by
detection of HCV RNA wusing Nested PCR
techniques among blood donor sera with positives
anti HCV in Red Cross blood donors center
(Palang Merah Indonesia = PMI) in Tuban, East
Java, Indonesia.

2. Materials and Method

2.1 Samples with Positive Anti-HCV

Seven anti-HCV positives sera were obtained
from 500 blood donors, 375 men (75%) and 125
women (25%) that collected from January to
March 2015 in PMI Tuban, East Java. Blood
samples were collected in tubes  without
anticoagulant. Further separation of samples
sera were conducted in the Laboratory of Biology,
Ronggolawe University, Tuban, East Java,
Indonesia.

Furher laboratory works were conducted in
the Hepatitis Laboratory, Institute of Tropical
Disease, Airlangga University, Surabaya, East Java,
Indonesia. Anti-HCV antibody of blood donors
samples were tested by enzyme-linked
immunosorbent assay (ELISA) wusing HCV
Antibody EIA kit (Foresight, Acon Laboratories
Inc.,San Diego, USA) according to the
instructions of the manufacturer.

22 HCV RNA extraction and reverse
transcription
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HCV RNAs were extracted from 140 pl of anti-
HCV positives sera using Qiagen RNA extraction
kit (QIAGEN GmbH, Hilden, Germany) according
to the instructions on the kit. Furthermore, cDNA
synthesis was performed using the reverse
transcriptase by RT-PCR kit (Toyobo Inc., Osaka,
Japan) with random hexamer primer and RNA
extraction results as the template. The
composition for each tube for cDNA synthesis
reaction was 3 pl RNA, 1 pl of random hexamer 100
pmol (Roche Molecular Systems Inc., Branchburg,
New Jersey), 3 pl of 5x RT and Master Mix and 3
pl  ddH20 (ReverTra Ace®qPCR RT Master Mix,
FSQ-201). cDNA synthesis was carried out at 42°C
for 50 minutes.

2.3 Nested PCR Amplification for HCV

Hepatitis C Virus RNAs were detected using
nested PCR. Three set of primers were used to
amplify the region of NS5B and 5’'UTR genome of
HCV for getting HCV RNA as much as possible.
In this study, the usage of the primers from NS5B
and 5'UTR region because these region allows for
HCV genoyping in the next study.

Initially, the anti-HCV positives sera were
amplified using first set of primer for NSsB HCV
region, NS5B-F1 / NSsB-R1 as external primers
for first round PCR followed by amplification of
the first round PCR product using the primers of
NS5B-F2 / NS5B-R2 as internal primers for
second round PCR. The sequences of the
primers were written in Table 1 . The reaction
was conducted with a final volume of 2o0pl, with
40 cycles of PCR. Each PCR cycle consist 60
seconds at 94°C for denaturation, 60 seconds at

56°C for annealing, and 75 seconds at 72°C for
extention. Amplification PCR products were
visualized by electrophoresis techniques using
2% agarose gel with ethidium bromide staining
under UV illumination.

Furthermore, if initial amplification showed
negative results, its would be carried out
amplification using second set of primers.
Primers 166 / 167R and primers HC23 / HC24,
HC26, HC28 for NS5B HCV region were used in
the first and second round PCR respectively with
a temperature of 450C for annealing and another
PCR condition as above. Then PCR amplification
products were visualized.

Finally, if amplification using first and second
set of primers were still showed negatives result,
amplification of the 5'UTR HCV region was
performed by using UTR1 / UTR2 primers for first
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round PCR followed by UTR3 / UTR4 primers for
second round PCR. First and second round PCR
amplification consist of 40 cycles, each PCR cycle
with 25 seconds atg4°C for denaturation, 25
seconds at450C (first round) / 500C (second
round) for annealing, and 45 seconds at 72°C for
extention, then PCR amplification products were
visualized.

Table 1. Primers used for nested-PCR

3

All of the PCR cycle were performed with
hotstart temperature atg4°C 5 minutes before
first cycle and add the ending temperature 72°C
for 7 minutes after last cycle to ensure that the
amplified cDNAs were re-naturated perfectly

Primer Polarity Sequence

Position References

NS5BF1  Sense
NSs5BR1  Antisense
NSs5BF2  Sense
NS5BR2  Antisense

166 Sense
167 R Antisense 5-GGCGGAATTCCTGGTCATAGCCTCCGTGAA-3'
HC23 Sense 5-TTTGACTCAACCGTCACTGA-3'

HC24  Antisense
HC26 Antisense
HC28 Antisense

5-CAATWSMMACBACCATCATGGC-3’ [
5- CAGGARTTRACTGGAGTGTG-3’ [
5- ATGGGHHSBKCMTAYGGATTCC-3’ [
5-CATAGCNTCCGTGAANGCTC-3’ [
5'-TGGGGATCCCGTATGATACCCGCTGCTTTGA-3'  8230-8260 [12

[

[

[

[

5-CTCAGGCTCGCCGCATCCTC-3'
5-CTCAGGTTCCGCTCGTCCTC-3'
5'-CACGAGCATGGTGCAGTCCCGGAGC-3'

7999-8020
8805-8825
8159-8181
8611-8630

8601-8630
8256-8275
8577-8596
8577-8596
8507-8531  [13]

UTR1  Sense 5-CCGGGAGAGCCATAGTGGTC-3' [14]
UTR2  Antisense 5-AGTACCACAAGGCCTTTCGC-3', [14]
UTR3  Sense 5-TGGTCTGCGGAACCGGTGAG-3' [14]
UTR4  Antisense 5-ACCCAACACTACTCGGCTAG-3' [14]

3. Result

As mentioned above, 500 donors
participated in this study, consisting of 375 men
(75%) and 125 women (25%). In this study, most of
the participants were male aged <20-70 years.
Seven (1,4%) blood donors from 500 blood
donors were

Amplification products of HCV using
nested-PCR showed that from seven sera donors
with positives anti-HCV, six sera indicated the

Table 2 Nested PCR positive for HCV

Second Round

PCR Primer Set

l. NS5B-F2/NS5B-R2 NS5B
Il. HC23/HC24,26,28 NSs5B
1. UTR3/UTR4 5 UTR

presence of HCV RNAs. positives Anti-HCV by
Anti-HCV ELIZA kit test and all were male blood
donors. The data showed that the prevalence of
HCV was higher in men than in women.

The positives HCV RNA of PCR
amplification results were presented in the table 2

Nested PCR for HCV
Positve Negative

417 (57,1%) 3/7 (42,9%)

1/7 (14,3%) 2/7 (28,6%)
1/7 (14,3%) 1/7 (14,3%)
6/7 (85,7%) 1/7 (14,3%)
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4. Discussion

The results of the study by using nested-
PCR technique on seven blood donors sera with
positive anti-HCV showed the presence of HCV
RNAs in six blood donors sera. Hepatitis C virus
RNAs were detected using two set specific
primers and one set spesific primer for targeting
NS5B and 5'UTR regions of HCV respectively. In
this study HCV RNA were detected in 85, 7%
(6/7) blood donors sera with positives anti-HCV,
where as 57,1% using first set of primer, 14,3%
using second set of primer and 14,3% using third
set of primer. NS5B is one of the non-
structural protein of HCV which codes
polymerase that allow the virus to replicate. NS5B
area is also an important target for the
development of antiviral therapeutic agents.
Several studies have reported that the NSs5B
region can be used to determine the genotype and
subtype of hepatitis C virus and effective for
studying the molecular epidemiology of hepatitis
C virus [5,15,16]. However NS5B region may be
ineffective for detecting HCV recombinants
[17] UTR HCV region is conserved region in the
HCV genome, and due to high level of of
conservation, the 5’UTR is limited in its ability to
discriminate some genotype and subtypes
(Murphy, 2007)[6], but it can use for detecting the
presence or absence HCV RNA in the serum,.
[10,13] (Soetjipto, 1996, Apichartpiyakul 1996).
The aim of the usage of three set primers in this
study were to obtain as many as posible positives
HCV RNA. The first set of primer was successful
used in the previous study to detect 92% (44/48)
HCV RNA in 48 HIV sera with positives anti-
HCV[u] . The second and third sets of primers
were successful used to detect HCV RNA in 84%
(27/32) blood donors sera with positives Anti-
HCV[10].

This result showed the difference between
the positivity of anti-HCV antibody test with
nested-PCR technique. The serology test showed
the results of anti-HVC test were positives in 7
sera the HCV RNA determination by nested-PCR
it were positives only 6 samples. This results
might be caused by HCV infection was over, HCV
RNA quantity below the treshold of sensitivity,
variability of HCV sequences in the primers’
annealing regions, or a serologic test was false
positive. Nested PCR examination results using 3
set of primers logically more valid and accurate
.Suwarso [18] reveals that some serologic tests are
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less specific. Some false positive results have
been reported, usually cross-react with the case
of autoimmune hepatitis, or the presence of an
immune response against human- superoxide
dismutase (SOD).

5. Conclusion

By using nested PCR technique, HCV
RNAs were detected in 85,7% anti-HCV positives
blood donors in PMI Tuban, East Java. Further
research is needed to determine the genotype
and subtype of HCV RNA.
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