Tiirk Mikrobiyol Cem Derg (2007) 37 (1) : 35-38
© 1993 Tiirk Mikrobiyoloji Cemiyeti | Turkish Microbiological Society
ISSN 0258-2171

Hepatitis C Virus genotypes detected in Erciyes University

Erciyes Universitesi’nde saptanan Hepatit C Viriis genotipleri

Selma Gokahmetoglu!, Mithat Bozday:?, Omer Ozbakir?, Bilgehan Aygen?, Yusuf Ozball,
Isin Soyuers, Orhan Yildiz*

Erciyes University Medical Faculty Dept of Microbiology Kayseri, 2Ankara University Medical Faculty Dept of Gastroenterology
Ankara, 3Erciyes University Medical Faculty Dept of Gastroenterology Kayseri, *Erciyes University Medical Faculty Dept of
Infectious Diseases Kayseri, SErciyes University Medical Faculty Dept of Pathology Kayseri

Tletisim / Correspondence: Selma Gokahmetoglu Adres / Address: Erciyes University Medical Faculty Microbiology Department 38039,
Kayseri, Turkey. Tel: 0352 4374937/20204 Fax: 0352 43752 96 E-mail: selmagok@hotmail.com

SUMMARY

Hepatitis C virus is an important cause of chronic liver disease worldwide. There has been at least 6 genotypes of HCV and
genotype 1b has been associated with more severe liver disease and poor response to therapy. The purpose of this study was
to investigate the distribution of HCV genotypes among patients with chronic hepatitis C in Kayseri. Fifty seven patients with
chronic hepatitis C were included in this study. HCV RNA viral load were determined by real time PCR method. HCV RNA
positive sera were genotyped by restriction fragment length polymorphism method. Type 1b and type 1a were detected in 55
( 96.5 %) of patients and 2 ( 3.5 %) of the patients respectively. HCV genotype 1b is the predominant genotype in patients
with chronic hepatitis C in Kayseri. The results of our study contribute important information to the management and

treatment of chronic hepatitis C in our region.
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OZET

Hepatit C virusu tiim diinyada kronik karaciger hastaliginin énemli bir etkenidir. Altt HCV genotipi bulunmaktadir. Genotip
1b ile infekte hastalarda ciddi karaciger hastaligi gériiliir ve interferon tedavisine yamt diigiiktiir. Bu ¢alismanin amact
Kayseri'de kronik hepatit C'li hastalarda HCV genotipini arastirmaktir. Kronik hepatit C'li 57 hasta ¢alismaya dahil
edilmistir. HCV RNA diizeyi gercek zamanli PCR yéntemi ile arastirilnugtir. HCV genotipleri 'Restriction Fragment Length
Polymorphism’ metodu ile belirlenmigstir. HCV genotiplerinin 55 (%96.5)'i tip 1b, 2 (%3.5)'si tip 1a olarak bulundu. Sonug
olarak Kayseri bolgesinde kronik hepatit C'li hastalarda genotip 1b en sik genotiptir. Bu ¢alismanin sonug¢lart bolgemizdeki
kronik hepatit C'li hastalarin takip ve tedavisi acisindan énemli bilgi saglamaktadir.

Anahtar kelimeler: Hepatit C virus, hepatit C virus genotip, kronik hepatit C.
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cause of morbidity and mortality worldwide. fall into a series of specific patterns, which ha-

HCV infection frequently persists and may cau- ve been defined  genotypes. At least six major

se cirrhosis and hepatocellular carcinoma (1,2). genotypes of HCV, each compromising multiple

subtypes have been identified worldwide (2). In-
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terferon responsiveness, the pathogenesis of in-
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also are predominant in Europe (3,6). In Japan,
subtype 1b is responsible for up to 77 % of ca-
ses of HCV infection (7). Although HCV subt-
ypes 2a and 2b are relatively common in North
America, Europe and Japan, subtype 2c is found
commonly in Nourthern Italy (8). HCV genoty-
pe 4 appears to be prevalent in Egypt (9) and
genotypes 5 and 6 seem to be confined to So-
uth Africa and Hong Kong respectively (8). HCV
genotype 1b is the most common one in Turkey
(10,11).

In this study our aim was to investigate the ge-
notype distribution of HCV in Kayseri.

MATERIALS AND METHODS

Patients. Fifty seven patients (35 Female, 22
Male) with chronic hepatitis C were included in
the study. In all patients serum aminotransferase
levels, (ALT, AST) and histopathological exami-
nations of liver were determined. All of the pa-
tients were anti-HCV positive. All sera were sto-
red at —70°C until use.

Real Time PCR quantification of HCV RNA.
HCV RNA was extracted by a RNA extraction
kit (Viogene, USA) and detected by PCR (ABI
PRISM 7700 sequence detection system) (12).

HCYV Genotyping. The RNA pellet was reverse
transcribed to complementary ¢cDNA using ran-
dom hexanucleotide mix and 10 units of AMV
RT in a final volume of 20°L. This mixture was
incubated in a thermal cycler at 42°C for 1 ho-
ur. Five microliters of the cDNA mixture was
added to PCR mixture containing 5 pmol of pri-
mers derived from the 5' non-coding region of
the virus. The first round of PCR was perfor-
med using external sense and antisense primers
(5" ATACTCGAAGGTGCAGTCTACGAGACCT
3'; 5" CTGTGAGGAACTACTGTCTT 3'). A.ther-
mal cycler program with 30 cycles; following
initial denaturing at 94°C for 5 minutes, denatu-
ring at 94°C for 1 minute, annealing at 60°C for

36

1 minute, extension at 72°C for 2 minutes, fol-
lowed by 7 minutes final extension at 72°C was
performed. In the second round of the nested
PCR, the same cycle program was performed
using internal sense and antisense primers
(5'CTGTGAGGAACTTCTG TCTT 3 ;5
TTCACGCAGAACGTCTAG 3'). The second
PCR products were analyzed on a 2% agarose
gel stained with ethidium bromide, and the ex-
pected 256 base pair length was confirmed.
Amplified RT-PCR products from the 5' non-co-
ding region were used for restriction fragment
length pattern analysis. Secondary PCR products
were double digested with the restriction enzyme
pairs Haelll and Rsal; Mval and Hinfl. The con-
tents of each digest were 20 pL. PCR products,
2.5 uL of 10X enzyme buffer and 10 units of
each enzyme. Reactions were incubated at 37°C
for 4-16 hours. Subtypes la/b were distinguished
by incubating the mixture at 60°C for overnight
using the restriction enzyme BstUI. Digestion
products were visualized under UV light after
electrophoresis through an ethidium bromide stai-
ned 6% polyacrylamide gel in 1X Tris-borate-
EDTA buffer at 200 V for 4 hours (13).

RESULTS

HCV genotypes of 55 (96.5 %) patients were fo-
und as type 1b, 2 (3.5 %) of them were found
as type la. Thirthy five of type 1b patients we-
re female and 20 of them were male and all of

genotype la patients were male.

Mean ALT levels and AST levels of type 1b pa-
tients were 62 IU/mL and 50 IU/mL respecti-
vely. Mean serum HCV RNA levels were found
as 5x105 TU/mL in type 1b patients and 9x 105
IU/mL in type la patients. Liver histopathologi-
es were found as chronic active hepatitis C in
53 (96 %) of type 1b patients and 2 (100 %)
of type la patients (Table 1). Transfusion his-

tory was present in 7 % of the all cases.
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Table 1. Demographic, clinical, serum biochemical and
histological features of 57 patients with chronic hepatitis C.

Features Type 1b Type la
( n:55) (n:2)

Gender (F/M) 35/20 0/2

Mean age (+ sd) years 48+10.5 47499

Mean ALT(+ sd) IU/ml 62+27 TU/mL | 58«50 IU/mL

Mean AST(+ sd) IU/ml 50+21 IU/mL | 40+8 IU/mL

Mean serum HCV RNA (IU/mL) |5 x105 =58 105|9 x105 + 2.7 105

Transfusion history 3 1

Liver histopathology

CAHC* 53 2

Cirrhosis 2 -

*Chronic active hepatitis C
DISCUSSION

Hepatitis C virus is the major cause of hepati-
tis, cirrhosis and hepatocellular carcinoma. Subs-
tantial divergence in nucleotide sequences occur
among isolates of HCV. Phylogenetic analysis
classify HCV into at least six major genotypes
on the basis of overall sequence similarity in
both coding and noncoding regions of the viral
genome (14). The molecular methods of HCV
genotyping are direct sequencing, line probe as-
say and restriction fragment length polymorfism

(8). Restriction fragment length polymorfism could be
insufficient for subtyping of HCV genotypes (15).

In our country, Abacioglu et al (16) found the
ratio of HCV genotypes as 75.3 % for genoty-
pe 1b, 19.1 % for genotype la, 34 % for ge-
notype 2 and 2.2 % for genotype 4. Sonmez et
al '“investigated HCV genotypes in Turkish pa-
tients with a multicenter study and found type
Ib ratio as 69.5 %. In southern part of Turkey,
the prevalance of HCV genotypes were detected
as 82.2 % for genotype 1b, 14.5 % for genoty-
pe la and 3.3 % for 2a (11). Tuncer et al (17)
reported that the most common genotype was 1b
(72 %) among patients. Yalgin et al (18) found
that the ratio of genotype 1b was 100 % in
chronic hepatitis C patients. Kilic et al (19) fo-
und that 88 % of the hemodialysis patients had
genotype 1b.

In this study HCV genotypes of 55 (96.5 %) pa-
tients were found as type 1b, 2 (3.5 %) of the pa-
tents were found as type la. Abacioglu et al (16)
reported the transfusion history as 39.5 % in chro-
nic liver disease patients. In this study transfusion
history was present in 7 % of all cases.

Several investigators reported that genotype 1b is
associated with older patient age, longer durati-
on of infection, acquisition of infection by rou-
tes other than injection drug use, poor responsi-
veness to interferon therapy, higher levels of vi-
remia and more severe liver disease, including
cirrhosis and hepatocellular carcinoma (5,20,21).
In agreement with this, most of the type 1b in-
fected patients in our series have responded po-
orly or not at all to interferon (unpublished ob-
servations).

As a conclusion in this study the genotype 1b
was found as the most common genotype among
chronic hepatitis C patients. The genotypic dis-
tribution of the samples in this study reflectes
that of in Turkey. Therefore these results sho-
uld be confirmed by larger series containing
samples with different genotypes.

REFERENCES

1. Kiyosawa K, Sodeyama T, Tanaka E, Gibo Y, Yoshiza-
wa K, Nakano Y, et al: Interrelationship of blood transfusi-
on, non-A, non-B hepatitis, and hepatocellular carcinoma:
analysis by detection of antibody to hepatitis C virus. Hepa-
tology 1990; 12:671.

2. Lemon MS, Brown EA : Hepatitis C virus. In: Mandell
GL, Bennet JE, Dolin R (eds) Mandell, Douglas and Ben-
nett's Principles and Practice of Infectious Diseases, Fifth
Edition, Philadelphia, Churchill Livingstone, 2000; pp 1736.

3. Dusheiko GM, Schmilovitz-Weiss H, Brown D, McOmish
F, Yap PL, Sherlock S, et al. Hepatitis C virus genotypes:
an investigation of type-specific differences in geographic ori-
gin and disease. Hepatology 1994; 19:13.

4. Maggi F, Vatteroni ML, Pistello M, Avio M, Cecconi N,
Panicucci F, Bendinelli M. Serological reactivity and viral ge-
notypes in hepatitis C virus infection. J Clin Microbiol 1995;
33: 209.

5.Mahaney K, Tedeschi V, Maertens G, Bisceglie AM, Ver-
galla J, Hoofnagle JH, Sallie R: Genotypic analysis of He-
patitis C virus in American patients. Hepatology 1994; 20:
1405.

37



Selma Gékahmetoglu, Mithat Bozdayi, Omer Ozbakir, Bilgehan Aygen, Yusuf Ozbal, Isin Soyuer, Orhan Yildiz

6. Mcomish F, Yap PL, Dow BC, Follett EAC, Keller AJ,
Cobain TJ, et al. Geographical distribution of Hepatitis C
virus genotypes in blood donors: an internetional collaborati-
ve study. J Clin Microbiol 1994; 32: 884.

7. Yotsuyagani H, Koike K, Yasuda K, Moriya K, Hino
K, Kurokowa K, Lino S. Hepatitis C virus genotypes and
development of hepatocellular carcinoma. Cancer 1995; 76
(8); 1352.

8. Zein NN: Clinical significance of hepatitis C virus genoty-
pes. Clin Microbiol Rev 2000; 13(2): 223.

9. Ray SC, Arthur RR, Carella A, Bukh J, Thomas DL. Ge-
netic epidemiology of Hepatitis C virus throughout Egypt. J
Infect Dis 2000; 182: 698.

10. Sonmez E, Tagyaran MA, Kizilkaya N, Korkut H, Tom-
bul Z, Akcam ZC, et al. The distribution of Hepatitis C vi-
rus (HCV) genotypes in 59 HCV infected patients: A mul-
ticenter study. Flora 1996; 2: 92.

11. Yarkin F, Hafta A. The distribution of hepatitis C virus
genotpes in patients with chronic hepatitis C infection. Vir
Hepatit Derg 2000; 3: 164.

12. Takeuchi T, Katsume A, Tanaka T, Abe A, Inoue K,
Tsukiyama-Kohara K, et al. Real-time detection system for
quantification of hepatitis C virus genome.Gastroenterology
1999; 116(3) 636.

13. Chan SW, Mcomish F, Holmes EC, Dow B, Peutherer
JF, Follet E, Yap PL, Simmonds P. Analysis of a new he-
patitis C virus type and its phylogenetic relationship to exis-
ting variants. J Gen Virol 1992; 73: 1131.

38

14. Simmonds P, Alberti A, Alter HJ, Bonino F, Bradley
DW, Brechot C, et al. A proposed system for the nomenc-
lature of hepatitis C viral genotypes. Hepatology 1994;
19(suppl): 1321.

15. Altuglu 1, Sertéz RY, Ozacar T, Erensoy S. HCV ge-
notyping by restriction fragment length polymorfism in di-
agnostic virology laboratory. Turkish J Molecul Diagn 2005;
2: 13.

16. Abacioglu YH, Davidson F, Tuncer S, Yap PL, Ustage-
lebi S, Yulug N, Simmonds P. The distribution of hepatitis
C virus genotypes in Turkish patients. J Viral Hepatitis 1995;
2(6): 297.

17. Tuncer S, Ozkuyumcu C, Arikan S, Davidson F, Follett
EA, Abacioglu YH, Ustagelebi S. The relation of serological
reactivities with HCV-PCR result and genotypes. Viral He-
patit Derg 1996; (1): 10.

18. Yal¢mn K, Degertekin, Akkiz H. HCV genotypes in HCV
related chronic hepatitis in Southeast Anatolia. Turkish Gas-
troenterol 1999; 10: 249.

19. Kilig H, Tagkopan H, Sahin I, Kéksal F, Utas C. He-
patitis C virus genotypes in chronic hemodialysis patients.
Nephron 2000; 84: 379.

20. Pistello M, Maggi F, Vatteroni L, Cecconi N, Panicuc-
ci F, Bresci GP, et al. Prevalance of Hepatitis C virus ge-
notypes in Italy. J Clin Microbiol 1994; 32: 232.

21. Silini B, Bono F, Cividini A, Cerino A, Bruno S, Ros-
si S, et al. Differantial distribution of hepatitis C virus ge-

notypes in patients with and without liver function abnorma-
lities. Hepatology 1995; 21: 285.



