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Abstract

Hepatitis C virus, a causative agent of non-A, non-B hepatitis, is commonly transmitted by
paienteral exposures. Although, sexual contact seems to be a route of transmission, it is still
unclear. To investigate the sexusl transmission of HCV, we decide to study in the group of
commercial sex workers (CSW) and non-intravenous drug user{ IVDU) HIV infected patients. Sera
from 333 CSW from 3 provinces of the Northern part ot Thailand and 201 HIV-infected patients
who enrolled at Mahara] Nakorn Chiang Mai Hospital were collected and assessed tor HCV
antibody by ELISA and for HCV subtypes by RT-PCR method using NS5 and/or 5°-UTR primer
sets. The prevalence of HCV antibody positive CSW in Chiang Mai, Lumpoon and Chiang Rai
were 5.98, 3.92 and 2.63 percent respectively, with an average of 4.2, Fifty percent CSW from
Chiang Mai and 53% CSW from Chiang Rai are Burmese whereas eighty percent CSW from
Lumpoon are local. In addition the prevalence of HCV antibody positive was found in CSW with
longer duration of working in the sex trade and more age. By RT-PCR, 57% CSW from Chiang
Mai and Lumpoon were detected against HCV primer sets of NS5 and 5'-UTR and found HCV-1a
subtype prevailing , followed by the subtypes of HCV-3a and HCV-1b. All HCV antibody positive
CSW from Chiang Rai were not detected against these primer sets. In non-IVDU HiV-inftected
patients, the prevalence of HCV antibody positive was 5.93%, of which 83 percent was men.
Eighty three percent of HIV-infected sera were positive to the HCV primer sets, showing that
HCV-3a was the most common subtype{ 40%) followed by HCV-1a, HCV-1b and HCV-3b. In the
HiV-infected patients, we found that the syrmnptomatic patients have higher prevalence of HCV
antibody than asymptomatic HiV-infected patients. Taken together, the prevalence of HCV
antibody positive CSW in three provinces * CCSW and non-[VDU HiV-infected patients was
significantly higher than that of the prevalence in normal female blood donors{ 0.99%) and
pregnant women {1.5%). These studies suggest that the HCV antibody screening in CSW of the

Northern area of Thailand should be performed for the advantages of controlling the spreading of

HCV infection by sexual transmission.
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AVLUY (cirrhosis) HBY LIAUZITIAU (hepatocellular carcinema) uﬂfJ‘DUUNﬂEjui‘Hﬂ’NHﬁWﬂm

o

voutaliiaill Tomaia hepatocellular carcinoma 110N Fohfadusnausiaiis)
TuToniin lnswunide T fadudnauriagisaoglungqu faviviridae Nanyme
spherical virus like particle 9UIA 55-65 nm nasi spike f*;’JU dlul¥ariia RNA mmﬁmﬁ
T80 9,400 nuecleotides 1159 3011 amino acid ﬁau DNA genone 98931 HCV au1sn
uunaanmléﬂu‘e‘mu core, envelope El, E2 ua:?hu nonstructural NS2, NS3, NS4,NS5 (4)
pazluagliuaus 0 munYHAYes  HCV  genotype #wululanammannisves  Dr.
Okamota 1182 Dr. Simmonds uﬁasﬂu 6 TN ﬁa HCV genotype 1-6(5,6) (éﬂ;ﬁ Dr. Okamoto s
classification vzdaiilu HCV genotype LILHLIV,V,VI $a9zuiloudl Dr. Simmonds
Classification HCV genotype 1la, 1b, 2a, 2b, 3a, 3b muﬁﬁm t%’m Dr. Simmonds

5 ‘oA ' D
Classfication 921 HCV genotype 4, 5, 6 Fluli¥eisuna1lu Dr. Okamoto's classification
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Tu&Fany HOV nsiSonFemuiusves HCV ﬁwu"lﬁmﬁauﬁuﬁua(_)ﬁuéwamiﬁuﬂ"ﬂﬁ
ﬁﬂraﬂﬂaq"lﬁ'ﬁumﬂummgm'mﬂa Tuil 1994 Simmonds ua:ﬂm:'{fﬂﬁyﬁs‘ﬂuazﬁmuﬂmu
W83 HCV poniilu 6 genotypes Tuil 1995 Takita ttaznwe1a31097 novel HCY genotype
Ty HCOV-7, HOV-8, HCV-9 fnuludszmadoauiuazalszmeing (7.8) Tuil 1996

DoittazAnz 1A30UNY novel HCV subtype ¥83 HCY major type 6 1uéﬂauﬁu§ﬂmn‘lu
. Foalny Yszmaing mondaSoudiouds nucleotide sequence wuauily HCV  naw
B0I109R Takita WU (9) §aiumMIBonde genotype THUUBAMIID genotype 1-6 AITADI
MsEnYARL@IANY TEnsins e genotype 483 HCV Fuiivarwds Siuilsde mism
RT-PCR U83007U genomic HCV RNA N10M&1a7A genomic RNA A iunanii RNA 7la
Wuunmuutunsduasien complementary DNA (cDNA) uaznsly cdNa lunuuunly
MIAUTIUIU DNA TAOVUIUAS nested PCR 9103t PCR product AasIEn
nucleotide sequence 1AuN13NRY direct sequencing analysis n3otou amplified n'm NSS, core
region, NS5b S3nasafensly specific primer RS uMzABLSN1AYDY genomic HCV 131
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V3N core region (10,11) UTNIUW NS5b UATDIVNUATICH nucleotide sequence ﬁ’JiJﬂ’JULﬁO
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U318 NS5b uazmﬁmﬁmf nucleotide sequence 's"mmmﬁ"mmﬂ HCV subtype (12) %%‘ﬁf‘l"]il
ADN1ENAEIN amplified HCV genome 11@u core region uamit PCR product Az 1Ay
1ﬂ; hybridization line probe assay (13) ﬁau?%’qm;wﬁams amplified f;’Ju 5-noncoding region
uaﬂﬂ; restriction enzyme HWE;E]U'PCR products 11*11‘111!?;".}1\!‘] éaﬁurﬁw Restriction fragment
lenth polymorplism (RFLP) (14,15)
Qﬁamm1111%;%60;??81a%"aﬁ'ué’mau%ﬁmmwﬁaIﬂiulammﬂs'iﬂmmf_)ﬁmmfu
wu Tilszmeens miiargn 30082 0.4-0.6 ﬁaumaﬂfizmﬁluﬂ%ﬂqisﬂﬁmm%gn;aaa:
0.2-0.8 “luﬂénﬂﬁ:mﬁmwm?nﬂﬁ’ﬁmmﬂgn;aoaz 0.5-1.7, °1uﬂ5:mﬁiﬂﬂuﬁmmagﬂ;aua:
1.1-1.5 ?‘I"Ju‘lli:l,ﬂﬁl'ﬂﬂﬁﬂ’J'm‘tjﬂi"Buax 1424 (16,17) UATIINAITANUITUAYE: HCV
genotype ﬁwuiug;u?mﬂiaﬁﬂ, g:aﬂmmwﬁﬂwmﬂmfﬁﬂ HCV 2 aulnyseawnily HCVIb,
HCV 1a (12) ﬁduiurj’ﬂuuﬁ’uﬁ'ﬂmuvﬁﬂ cirrhosis 112 HCC wur'null‘nqjgﬂu HCV3a
(18,19) UININTINY novel subtypes UDI HCV major type 6 “lug;ﬂwﬁ’uﬁ’ﬂlauﬁ 9anda
Foalwy @ Taoallesny HOV 1a mnidszmaeanisemsn (15) HCV 1b wumnisy
MABAIAC 20, 21), G122 HCV 3a uenwinwulszmaInonuil Ausralia, Sinqy uay
Brazil, HCV 4a wuaulngylulszmanzSusennaa, 8dla, HOV sa wululszmaunue
$mla naz Hove wuludsamaasina (13)  ANULANANYDI HCV genotype BIVVLIRIVD
AUAMTULT WBINGIT AN INUBIT3A 19U HCV 1b %z‘lliﬂﬂuﬁuﬂiﬂ.ﬂﬂii‘;'Uﬂ}J’lrij‘lJ'TlUﬂ”Jtl alpha
interferon (22,23) WU HCV 1d ‘lug;ﬂ’Juﬁuui‘lﬂuﬁuim%(zn@) uanmnﬁﬂ'&wuiwqﬁmsmi
A399%U HCV 39wy msamieiesle? ‘a:ﬁﬂaﬁﬂwirgﬂauisﬂmﬂ?fﬁmmnﬁumﬂ(zs)
1§Sh§'aﬁ'uﬁmﬁv%ﬁﬂ§mmsmm§nszmaiﬁunmﬁaﬂuga(zm mumaduius iy
manilavensunsnszaioie ﬁﬁﬂ"’jﬁ'ﬂwawﬂziuﬁiwqmimummwém:muﬁ;ﬂﬂumﬁ
ARUB(27.28) NMTANE NN 019 NS UV E 191 INAY WU ant-HCV antibodies Amiiu

»

» v »
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(29,30). 4000t un. gsHa gIsswna wulinsdade HCV muwinluau Inshaasoioyle?
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1. Lmzmﬁaﬂimjﬂﬁjqm%wﬁmu‘u?msmamﬂﬁmmwﬁquufmu’im 9. Bualwy
$IMAU 114 390 9. G1U $1AN 102 390 9. F03510 $1090 117 370 1NFTUUINTIIN anti-
HCV  antibody 'Iﬁtjcl‘i;ﬁym1ﬁn%‘i]§_ﬂ (Abbott Diagnostic ELISA kit, 2 nd Generation,
Wiesbaden-Delkenheim, Germany) Lﬁ@‘lﬁ‘lgﬁ’mﬂn%ﬁﬁwu anti-HCV antibody

2 wzdealugnamdenyled swou 201 51 fnsmninsaagoeyledms
MAFIITUT HOA3I9NT anti-HCV antibody Iﬁuiﬁ;ﬁywmﬁu?‘ngﬂmumya 1. mnnéuﬁmdnﬂv
1 luns ﬁamma_muaamsﬁﬂﬁ;a‘lﬁ'ﬁﬁ’ué'ﬂmu% Fnfuszlydieotaiilvraninae ant-
HCV antibody Tumsdnyisunal

3 EuileauInNae ant-HCV antibody 1NARY1TABNTamplified TUAIUNSSH
region Y93 HCV genome Tauoz extract %’331111;1?: HCV RNA 1av acid-guanidinium
1sothiocyanate-phenol-chloroform method “r‘ié’&‘i]”)ﬂ‘tfu HCV RNA 929N transcribe Iﬂfﬂ‘i;
reverse transcriptase enzyme, RNAse inhibitor w;am‘%q primer 167R (5 -GGCGGAATTCC
TG GTCATAGCCTCCGTGAA-3 , nt 8601-8630, antisense) ﬂ18ﬂ531ﬁ’ resultant cDNA 9911
11 amplified 914 IUUDI DNA TiniuauTaosounsnez 1y universal primer oy primer 166
(5 -TGGGGATCCCGTATGATACCCGCTGCTTTGA-3, nt 8230-8260 sense)llAT primer
167R 1Ay ampli Tag DNA polymerase 1l 94°C- 1 WAR, 40°C-1.5 Wi naw 72°C-
2 W e 1 sou TaueeMnis amplified 35 581 AB9INTIY 111 5 microliter Y81 PCR
products 58UNFMI WA amplified Tauly primer set Wawn 1 () HC 23, HC24 1agHC26
(HC23; 5 TITGACTCAACCGTCACTGA-3'; nt 8256-8275 antisense; HC24:5 CTCAGGCT
CGCCGCATCCTC-3 ;nt 8577-8596, antisense: HC26 : 5 -CTCAGGTTCCGCTCGFTCC
CTC-3" ; nt 8577-8596 antisense (IDHC15+HC16 (HCI5 :5 -ACTGTCACTGAACAGGAC
AT-37; nt 8265-8284, sense; HC16: 5 -GCTCTATCCTCATCGACGCC-3, nt 8568-8587,
antisense. (1) HC23 1@y HC28 (HC28:5 -CACGAGCATGGTGCAGTCCCGGAGC-3, nt
8507-8531, antisense (IV) HC23 uag HC32(HC32:5 -AGGTAGCACGTCAGCGTGTTTCC-3
’; nt 8454-8476, antisense) 18z (V) HC23 uazHC34 (HC34:5 -TAGCACGTCATGGTGTIT
CCCAT-3’; nt 8451-8473, antisense) Taovzlwpungsl oa°c- 1 uaf, 40°C- 1.5 wil uaz 72°

C-2 WA 1 501 1AUeY amplify 35 501



2 round PCR,nt8256 8596
1 round PCR
nt8230 nt&630
1st PCR
#166+#167R
2nd PCR
HC23 +HC24+4 HC26 : HC23 +HC28
HC23 +HC32 ; HC23 +HC34

Al ﬂﬁ&ﬂWﬂiuﬁ"l PCR product 9100737 amplitied ﬁ’m core region La¥ NS5b 401
HCV genome ﬁmuwﬂiﬂan‘szualﬂﬂyﬂu 26 agarose pel ‘ﬁﬁ ethidium bromide Hﬂyjﬁﬂll
iﬂl’ax‘lﬁiﬂﬂuﬂd UV-illuminator 111 PCR product 111 purified IﬁUl‘l; QlAquick PCR purification
kit 182111 DNA 111100 direct sequence M50 purified DNA 11} clone Tanozaonlaa
11 PCR 11 Vector {Invitrogen, USA) C'r?m'ju vector ‘ﬁﬁ hanging T E‘)t_; ﬁﬂ"r;mmsn insert
PCR product a3lu vector Lmtul‘t; T4 ligase enzyme AEHEY vector ‘ﬁgﬂ insert G;QU PCR
product ﬂzgﬂﬁﬂlaaﬂ‘lﬂ“!ﬁﬂ colony dv11u media “ﬁﬂ IPIG 11 clone ‘ﬂlﬂv.llh?n miniprep
iiie1don clone i) PCR product UM3NBY A39MEEULE AN dircct sequencing 1AY
Cl‘t;ﬁ;ﬂ'l dRhodamine Terminator Cycle Sequencing Ready Reaction FS( Perkin Elmer Litd)
ﬁWﬂ1'§l’31ﬂ3131‘; nucieotide sequence Taoouny nucleotide sequence ‘ﬁﬂ‘sm“luuc; HCV

subtype Tu HCV genome data banks Favz 1y programe DNASIS
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JTAEERNTIE4IWIU 3 T8 ARTISNU anti- HCV antibody  hisnansa amplify Tayldqa
primer &4 NS5 uaz 5'-UTR ( mﬁ\ﬁ% 3)

AN WAL INNSRNIEY HCV genome 1Agis RT-PCRY NILVANINNIATIIM
uauAUEANI Wz Hgemine INNO-LIA HCV Ab Il Tudatnad e sungainiserin
AAERIMTMBENY A D7 66 NULBLFAUBA RS WIzFagU NS 3, NS 5 uazulanadug
N Az lUMIBENTR 17 70 ARMAanLLLRLBRARITINzFABALTUSRLIEY NS 3 Bautlaus
uan  d@aufiat et 17 84 WinansamsuouAvesselUsiuueada core, NS 3 uas NS 4
LiTmsuuazulauaitiu indeterminate  &nuTunia aw 89 Tﬁuﬂuqn-ﬁ’quuTmU'l'ﬁ"Qmﬁﬁm
INNO-LIA HCV Ab il luffuwsmduisnmsaninfrsaindamdadochnl 3 et e
ss1/62, $51/104 Winn indeterminate 891 s51/109 WnALANEBAMSMLBLRLBATIS WA
sialUsiunes HCV  dauGiuvsdfindowsled mia HIV 21, HIV 53 Ailliaunsodnssians

- - - - i o .
Wugree HCV 19 Winguanilemamaumiuausiuadndnmizeis WsAuses HCV



Table 1. AR BBIUIUTNISTDIT WAL AR

na W Tnealuey R

ana-ULTDs [Iuad

Fealuu 33.33 0 50.43 14.53 1.71
LR e19518 7.02 27.19 52.63 12.28 0.88
GRVIEY 83.33 3.13 1.04 10.42 2.08

Table 2. 2182 LATTIUIRINITYINIUARINNILSNITBITN

WAL
218 (1) grsmanisineluandni
(\Aau)
Foadlwn | 2332 + 5.8 8.15 + 11.30
\He9sng 2080 =+ 4.50 7.89 * 9.96
CIRARF 27.48 *+ 6.89 27.37 + 27.21
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Table 3. HaN13 amplified Tue I 1as 5°-UTR w83 HCV ludiaise lafadudnauviing

Code Nested PCR Nested PCR Nested PCR Nested PCR HCV
with HC 23+24+26 with HC 15+16 HC 23+34 5'-UTR genotype
BI6O negative negative negative negative negative
370 negative negative negative negative negative
¥R negative negative negative negative negative
ayi2 positive ND ND ND 1a
RN positive ND NI} ND 3a
AaNss positive ND ND ND 1a
BINE9 negative negative ND negative negative
ssi/1 positive ND ND ND 3a
ss1/18 positive ND ND NI ia
s51/22 positive ND ND ND 1h
5s1/63 2 bands negative 2 bands weakly positive type 1
ss1/84 positive ND positive ND 1a
s51/104 negative negative ND negative negative
551/109 negative negative negative Strange bands negalive
HIV3} positive positive ND ND 3a
HIV11 positive positive ND ND 3b
HIV16 positive negative ND ND Ia
HIV21 negative negative ND negative negative
HIV40 negative negative negative positive type 3
HI1VS3 negative negative negative negative negative
HIV117 positive positive ND ND 3a
HIV127 negative positive ND positive 3a
HIV131 positive ND ND ND 1b
HIV159 positive ND ND ND 1a
HIV171 positive negative ND ND 1b
HIV184 strange band negative negative weakly positive type 1
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Table 4. Prevalence of ant-HCV antibodies in commercial sex worker by age

Age (years) No. of Test Number of positive Positve%o

Anti-HCV antibodies

< 20 127 3 2.36
21 - 30 159 7 1.40
=31 47 1 8.51
Total 333 14 4.20

Table 4. Prevalence of anti-HCYV antibodies in commercial sex worker by working time

Working Time(month)  No. of Test Number of positive Positive %

Anti-HICV antibodies

0.03-6 . 166 4 2.41
6.01 - 12. 86 3 3.49
12.01- 18 2 0 0

18.01- 24 32 4 12.5

> 24 47 3 6.38
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Table 6.uan1sasa INNO-LIA HCV Ab I lusnagievluaaauaas RT-PCR

FasIu 5-UTR uaz NS5 283 HCV genome

code | cov INNO-LIA HCV Abill |

C1 C2 E2/NST NS3 NS4 NS5 result

ThF66 21.4 | fantband  faintband neg +/- neg 1+ reactive

1570 160.2 neg neg neg 2-3+ neg neg reactive

384 177.9 <14+ neg neg +/- +/- neg mndeterms
nate

ANB9 121.5 1+ +/- T+ +/- 3+ neg reactive

551/63 438 neg neg neg +/- +/- neg Indeterm
nate

ss1/104 | 434.2 neg neg neg neg +/- neg Indetermi
nate

ss1/109 | 24.2 | taniband neg neg 2+ faintband neg reactive

HIV21 535.9 <1% +/- neg 1+ fantband  faintband | reactive

HIV53 276.5 2+ 1+ +/- 1+ faintband neg reactive

HIV127 | 501.1 3+ 2+ 2+ 3+ 3+ 2+ reactive

HIV184 | 107.% 3+ 2+ neg neg faintband +/- reactive
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