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Abstract
Background and Objective: The genotypes of HCV display different geographic distribution in worldwide, also as a marker of immune
response to antiviral therapy and serves as a guideline for the duration of therapy. The ougsbme of HCV infection is determined by the
host immune response, eradication of HCV depending on rapid induction of immunity. The faliure to produce an effective immune
response during acute infection is a key factor in the development of chronic hepatitis. This study aimed to Investigate the correlation
tween genotype specific region of HCV in West Sumatra toward the level of gamma (INF-y) and intedeukin-12 (IL-12).
aterials and Methods: This study combined the molecular examination for determining the genotype of hepatitis C virus and ELISA
method for investigating the level of INF-y and IL-12 in blood serum of patient with HCV infection, The data were analyzed by using
Student ttest. Results: Atotal of 75 samples, only 53 samples were successfully sequenced in the region of NS58. The result of study found
three different genotypes of HCV (Genotype 1, 2 and 3). The highest frequency of HCV genotype was Genotype-1 (N = 39, 73.58%) and
subtype-1a was the most HCV subtype was frequently found. The average of IFN-y level in HCV genotype 1, 2 and 3 was 10.85,
8.75and 10.56 pg mL ', respectively. The average of IL-12 level was 4.08, 5.00 and 3.64 pgmL-', respectively. This study found that there
were no significant differences of IFN-y and IL-12 levels in HCV genotype 1, 2 and 3. Conclusion: The level of IFN-y and IL- 12 did not differ
significantly in HCV genotype 1, 2 and 3. HCV genotype-1 was the most genotype found in all sample.
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One microliter of amplicon was used for second-round
PCRusing Go 7agGreen (Promega, USA). The following cycling
parameters were used for 35 cycles. The amplified products
were separated by electrophoresis on 2% agarose gel stained
with ethidium bromide, The gel was visualized under an
ultraviolet trans-illuminator with a 100-base pair (bp) ladder
(Promega, USA) and photographed.

?NA purification and sequencing: Amplicon was purified by
using the QlAquick PCR purification kit {Qiagen, USA) and
visualized by ethidium bromide 2% agarose gel
electrophoresis for last verification. Samples were sent to
Macrogen, Korean Republic for DNA sequencing analysis.

“ignment of sequence target: The sequence of DNA was
edited using Geneious's version R 7.

Identification of IFN-y and 11-12 levels: The IFN-y and 1I-12
levels were identified based on ELISA sandwich. Briefly, 100 ul.

od serum were transferred into wells of microtiter with
anti-HCVe antibody which were already coated in plate,
incubated for 2 ha ash five times with 250 pL wash
buffer. About 100 pL FITC-Conjugated anti HCHcAg were
added to each well, incubated and wash, 100 ul

1 449 bp

HRP-conjugated anti-FITGegonoclonal antibody was added
into wells. About 100 pL substrate solution was added and
stopped the enzyme reaction by adding the stop solution. The
absorbance of each well was measured using ELISA reader at
450 nm (R and D systems).

Statistical analysis: Data were dnalyzetnsing SPSSver. 15.0
software, the frequency of samples was presented as means.
Data were compared using Student t-test. The p-values<0.05
were considered statistically significant.

RESULTS

In this study, a total of 75 samples, 53 samples (70 .67%)
showed positive HCV afteramplification. The HCV genotyping
using NS5B sequencing obtained good quality of DNA, Result
of electrophoresis showed the product of DNA fragment was
449 bp in position (Fig. 1).

A total of 53 samples with positive HCV, only 50 samples
could be grouped individually into genotype-1, 2 and 3 it is
shown in Table 1. Most of samples was predominantly
included into genotype-1 (73.58%), followed by genotype-3
and genotype-2 (16.98 and 3.77%, respectively). Genotype-1
consist of three subtypes (1a, 1b, 1c), genotype-2 only has

Fig. 1: Electrophoresis result of NS5B PCR products on 2% agarose gel. The amplified DNA band size was 449 bp (M: 100 bp DNA

ladder, 7-10: Samples)
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The failure of body g produce an effective immune 3.
response during acute infection P a key factor in the
development of chronic hepatitis. In patients with chronic 4.
hepatitis C, acquired CD4 T cell and CD8 T cell decline.
inefficient Th1 cell response was marked by the loss of
secretory capacity of IFN-y caused by wrong differentiation of
CDa.

CONCLUSION

The IFN-y and IL-12 levels varied between three
genotypes (Genotype 1, 2 and 3), but the level of IFN-y and
1L-12 were not statistically significant to every genotype of
HCV. The results indicate that the HCV genotypes are not the
predictor to determine the severe of HCV.

SIGNIFICANCE STATEMENT 8.

Study on genotypes of HCV toward the level of IFN-y and
iL-12 was performed to continue the previous study about the
distribution of HCV genotypes in West Sumatra. The HCV are 9.
divided into six genotypes distributed largely in worldwide.
Most of genotype is spreaded In specific region. The
identification of HCV genotypes is important for patient
management, determination of therapy duration, responseto
antiviral and geographic distribution. NS5N is a conservative
region to detect HCV genotype. This study found that HCV
genotype-1 was the most prevalent genotype than genotype
2and 3, with 1a as prevalent subgenotype. But, there were no
significant differences in IFN-y and IL-12 levels between three

genotypes.

@fKNOWI.EDGMENT

The authors thank to The Ministry of Research and 3.

Technology through DIPA fund of Andalas University for
financing of fundamental research in 2016 with contract

number: 97/8PPT/PNP-FK-Unand-2016. 14.
REFERENCES 15,

1. Nyan, D.C. and KL Swinson, 2016. A method for rapid  16.

detection and genotype identification of hepatitis C virus 1-6
by ane-step reverse transcripticn loop-mediated isotherma)
amplification. Int. ). Infect. Dis,, 43: 30-36.

2. MacDonald-Ottevanger, MS., S. Vreden, J.J. van der Helm, 12.

T. van de Laar and R. Molenkamp et &/, 2016. Prevalence,
determinants and genetic diversity of hepatitis C virus in
the multi-ethnic population living in Suriname. Virology,
499:114-120.

184

10.

i

Heim, MH. 2013. innate immunity and HCV. J. Hepatol,,
58: 564-574.

Boltjes, A, D. Movita, A. Boonstra and A.M. Woltman, 2014,
The role of Kupffer cells in hepatitis B and hepatitis C virus
infections. J. Hepatol, 61: 660-671.

Huang, CF, CI. Huang, ML VYeh JF. Huang and
M.Y. Hsieh et al, 2015. Host and virological characteristics of
patients with hepatitis C virus mixed genotype 1 and 2
infection. Kaohsiung J. Med. Sci., 31: 271-277.

Sistayanarain, A. and S. Chaiwong, 2017. Molecular
characterization of hepatitis C virus genctype 6 subtypesin
Thai blood donors. J. Microbiol. Immunol. Infect., 50: 26-31.
El-Bendary, M., M. Neamatallah, H. Elalfy, T. Besheer and
M. BI Setouhy er al, 2017. Association of interferon gamma
gene polymorphism and susceptibility to hepatitis C virus
infection in Egyptian patients: A muiticenter, family based
study. JGH Open, 1: 140-147.

Utama, A., N.P. Tania, R. Dhenni, R.A. Gani and |. Hasan et al,
2030. Genotype diversity of hepatitls C virus (HCV) in
HCV-assaciated liver disease patients in Indonesia, Liver Int.,
30: 1152-1160.

Almurdi, E. Nasrul, Yanwirasti and Jamsari, 2016, Genotype
distribution of hepatitis C virus in West Sumatera, Indonesia.
Pak. ). Med, Res., 55: 113-115,

Prasetyo, AA. P. Dirgahayy, Y. Sari, H. Hudiyono and
S.Kageyama, 2013, Molecular epidemiology of HIV, HBV, HCV
andHTLY-1/2 indrug abuser inmates in<entral Javan prisons,
Indonesia, J. infect. Dev. Countries, 7: 453-467.

Argentini, C,, D. Genovese, 5. Dettori and M. Rapicetta, 2009.
HCV genetic variability: From quasispecies evolution to
genotype classification. Future Microbiol, 4: 359-373,

. Cheng, CH, HL Chen,LT. Lin, CH. Wu, Y. Lee, MW. Wong

and MJ. Bair, 2015, The genotype distribution of hepatitis C
in southeastern Taiwan: Clinical characteristics, racial
difference and therapeutic response. Kaohsiung J. Med. Sci.,
31:597-602.

Sistayanarain, A., D. Kunthalert and Y. Vipscongnern, 2011. A
shift in the hepatitis C virus genotype dominance in blood
donor samples from Thailand. Mol. Biol. Rep,, 38: 4287-4290.
Heim, MH. and R. Thimme, 2014. Innate and adaptive
immune responses in HCVinfections. J. Hepatol, 61:514-525,
Barth, H., 2011. Insights into the role of interferon lambda in
hepatitis C virus infection. ). Hepatol., 54: 844-847.

Ozkan, T.B,, F. Budak, G. Erdemir, T. Ozgur and S. Aker, 2010.
Do liver IL-12 levels predict sustained response to IFN-a
therapy in children with chronic hepatitis B? J. Interferon
Cytokine Res, 30:433-438.

Hiraishi, K., J. Eguchi, S. ishii, A, Hiraide and M. Sakaki et a/,
2010. Immune response of cytotoxic T iymphocytes and
possibility of vaccine development for hepatitis C virus
infection. ). Biomed. Biotechnol, Vol. 2010.
10.1155/2010/263810.




Level of Interferon-gamma and Interleukin-12 in Several
Genotypes of HCV Infections

ORIGINALITY REPORT

10.. 0. 164  Ow

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Eti Yerizel, Alimurdi ., Gusti Revilla.
"Correlations of Viral Load Toward HCV Core
Antigen and Aminotransferase in Hepatitis C
Virus Genotype 1 Infection", Journal of
Applied Sciences, 2018

Publication

16+

Exclude quotes On Exclude matches < 3%

Exclude bibliography On



