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Distribution of Sexually Transmitted Viral Disease in Busan

Kyung-Soon Cho*, Young-Ran Na, Hyeon-Cheol Joe, Seong-Joon Kim, Young-Sook Lee and Jea-Hun Bin
Epidemiology Division

Abstract

This study was performed to evaluate the prevalence of high risk HPV, HSV, HBV and HIV infection with sexualy
transmitted viral diseases in Busan during 2004 to 2005. Sexually transmitted viral diseases were isolated in 674 cervica
swab samples. HPV, HSV-1, and HSV-2 were identified in 23(3.4%), 3(0.4%) and 9(1.3%) samples of al 674 sample tested,
respectively. Of all 586 serum samples, HSV 1gM, HSV-1 IgG, HSV-2 1gG, HBs Ag, HBe Ag and HIV were isolated, and
identified in 121(3.6%), 487(83.1%), 135(23.0%), 26(4.4%), 7(1.2%), and 0(0%) samples, respectively. HPV genotypes
were detected in 16 patients. The high risk group and the low risk group of HPV appeared in 13 and 3 patients, respectively,
and 7 patients of them belonged to both high risk and low risk group. In the age of patient, 7.2% of infection occurred in 20s
by cervical swab test, while 100% of infection occurred in more than 40s by serum test. In the type of job, the highest rate of
infection revealed in women working at amusement quarter cervical swab test, while that of infection showed in prostitutes

by serum test
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H oo giAte E Sexual Transmited Infection
Deasease®] W3 A =7t =2 2YEF HAG-E A4 5o
A TALA), Bl a3l 7 2 de] Ayt
A AR WA 84 9 Ay AR ERES AFH e Bt
o]H A ¢£guiX|(virus transport medium, Difco,
U.S.A)E AMEste] st A H R 2E7 H & 4CE
Hybshy A 2ybsto] vlo] M Bl of ARg-sEI T

A2 9] AA 7

AFgAFEEHFE2 AR 0.1 mLe penicillin(b
units/mL)/streptomycin(5 wg/mL) 2 0.1 mL nystatin
1,000 units/mL:& H7}st & 4Co A 152 7173 28 550
FHA A7 2] T AR (500X g, 208, 4T, VS-
15CFN, VISION)3h A9 1.8 mL-& —70°Col A338hdct,

Al

SR AYoERg B2 Verolafrica green

=

monkey kidney) MEZFE penicillin(0.05 units/mL)

AP E- SR I ESC |

el

/streptomycin(0.05 ug/mL)¥} 5% F BS(fetal bovine
serum) 7} F7FH minimum essential medium(MEM,
GibcoBRL)= 7|2 HiA| 2 8l 5-7% CO:, 34CE| Hij7]
(VS—9011C, VISION)o|A] wjeFsto] Herpes simplex virus
o] of] A&t T,

HSV &8l & #3 Az ey 29

24-well WjF87]ol S3uieF AA F2 Vero MEFof
A& wido 0.6 mLe AA = € 7bEE 0.3 mLE dFst
o 5%—7% CO:, 342 W¥7|E o83t 10Uz ufoFshH
A NlZ ¥ 57} (cytopathic effect, CPE)S B3I H Al
zeda s vetdle ZAE 2~338 A4 A udste] o
712 Z&7HA21 Z PCR A3 o AMg-31g T

DNAE-2]
Al ufer e 8l Kg YR md SRR EHe DNA £8= Tri-
reagent (Molecular research Center Inc., USA)E ARE-3}

o] A2 AR Protocd o what 423331 o,

Nested PCRe)l 93+ HSV O] 22 9 A7| g%

12} PCR WS-8 5 4L 9] 10 PCR Buffer, 7 42} 25 mM
MgCle, 2 ul.®] ANTP (dATP, dGTP, dCTP, dTTP), 717+ 2
uL ] 5A, 5B, 6A, 6B primer (10 pmol/zl), 0.5 L Taq
plymerase(2.5 Unit), 5 uL.& DNAY] 32} S5 +8 #7138t
o] & 50 uL= 2434t 13} PCR 248 940l A 357+
predenaturationdt ¥ 94C/10%, 58C/10%, 72°C/30%
A 3HA = 35 cycles =3 3lo] FZ31 o),

22} PCR W& 5 4L9 10x PCR Buffer, 7 4L9] 25
mM MgCle, 2 4.9 ANTP ATP, dGTP, dCTP, dTTP), 7t
ZF 2yl 5A, 5B, 6A, 6B primer (10 pmo#/ L), 0.5 4L 9]
Taq plymerase(2.5 Unit), 1 4.2} 12} PCR £ZAH=0) 32}
FRTE 7ol F 50 W2 23Sk 22 PCRZ 94T
o4 3E7ZF predenaturationdt ¥ 94C/10%, 67C/10%,
72°C/ 30% A 3GAZ 25 cycles £ slo] ZE 519t}

Thermal cycler(PC808—-02/05, ASTEC)S o|&3to] =
Z5t T 2% agarose gelol 71 HES HASE E 138 bp,

101 bp €] A2 &3 T (Table 1),

PCRY| )3t HPV?| & 4 A7) 9%

PCR ¥t$-2 5 4L.9] 10X PCR Buffer, 4 4Lo 25 mM
MgCle, 2 ul®] ANTP (dATP, dGTP, dCTP, dTTP), 1 4L9]
MYO09 primer (25 prof//L), 1 xL2} MYI11 primer (25 pmof/
ul), 0.5 uL.®] Taq plymerase(5 U/ul), 5 ul.8) AAFHAR =
e oA B3t DNAC 32 /48 7Iste] & 50 uL&
ZAstHHTable 1), PCR ¥HE2 A& 94T oA 487t
predenaturation®t ¥ 94°C/30%, 58C/30%, 72°C/30%
A 3AZ 30 cycles =8¢ & npxjEto. g2 72°Col A 487F
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Table 1. Oligonucleotide primers used for detection of Human papilloma virus and Herpes simplex virus

Virus Target primer Sequence (5°— 3"} Amplicon Size
- R, - o -
HPV HPV MY 09 CGT CCM ARR GGA WAC TGA TC 450 bp
gpD GCM CAG GGW CAT AAY AAT GG
5A ATC ACG GTAGCC CGG CCG TGT GAC 221 bp
Hsv -1 apD 5B CAT ACC GGA ACG CAC CACACA A
5C CCA TAC CGA CCA CAC CGA CGA 138 bp
X
5D GGT AGT TGG TTC GCG CTG AA
6A TCA GCC CAT CCT CCT TCG GCAGTA 184 bp
HSv_ 2 opG 6B GAT CTG GTA CTC GAA TGT CTC CG
6C AGA CGT GCG GGT CGT ACACG 101 bp
6D CGC GCG GTC CCAGAT CGG CA

extention< A3t Thermal cycler(PC808—-02/05,
ASTEC)E o83t $53t T 1.5% agarose gelo] 714
L AXE F 450 bp o AHES TEFSII O}

Gl R

225 vle]Hq A2E 4% uranyl acetateo] ¢ 187F
negative stain ¥ &, AAFUF(JEM 1200 EX2,
JEOL, TEM) 2.2 80KV( X120 K)ollA] #a3k3ith

2%

Herpes simplex virus &4 71 4AE Y% EIA AJE

d A4S HERPES S.V. IgM EIA well(RADIM, Italia),
HERPES S.V. tipo 1 IgG EIA well(RADIM, Italia).
HERPES S.V. tipo 2 IgQG EIA wel(RADIM, Italia)S A}
83ko] A& AR Protocol®] @t Herpes simplex virus
IgME} type 11gG, type 2 IgG BAME =319 o}

Hepatitis virus type B & 7 A}

HBV A4S 9)38te] SD HBsAg(Multi) (Standard
Diagnostics, Korea)kit, SD HBeAg/HBsAg ( Standard
Diagnostics, Korea) kitE ARE3lo] A2 AR] Protocddf
wet A AAE A e,

AIDS A

PA(Particle Agglutination) A&

A & Serodia HIV 1/2 kit (FUJIRERIO, JAPAN)E 4}
£3to] A7 dF 49 HIV-L, 2 FAlo 98 ==

Table 2. Virusisolation in cervical swab

Apel ol met 47k oy 0= BB,

ELISA A&

Vironstika HIV kit (Organon Teknika, Netherlands)
2 Agajol Aok dlyealol weh 27t 84, by dzEe B
7 4o A Auf ¥kl conjugate 2t substrate® ¥HAA T

= 450 mmol A &4 kR

Western blot A]@

Genelabs Diaganostics® ARE3to] AloF oo uwhaf
AAE SaElg o, control?h vlmale] 37) ol4be] Wi
(p24, gp4l, gpl20 Ei= 160)7F = AAE P o=z oA
SHA T,

o

of vlsll Hdo] Aztet X2 A7 glo.Bg 4 AHH 24t
7F A 87 Qlv, wWEk A FANRS vho]# Al g
A A E 218 A3k oS g,

g AR Z2E 674719 AA 3 vpol#A Hel 4= 35
Ao 24 HPV : 237(3.4%), HSV-1 : 37#(0.4%), HSV—
D 9AM3we] =t diAkE B ERte -8
AR 749 1717 F 16749.4%) 0] HE Eo] diAk# I
2 HFeE&S Usifiglen, EadHR = 3304 5
(4.5%) 8] Aukele 1737 5 47 (4% 2 ety -
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no.of individual no. of isolation HPV HsV—-1 HSV -2
amusement quarter 171 16 11 2 3
prostitues 33 15 8 1 6
general 173 4 4 0 0
tatal 674 35 23 3 9
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%] Y3k Table 2, Fig, 1,2).

% 5867 F upo] HA 9 FA| B8 FAS AT HSV
IgM 12171(3.6%), HSV-1 IgG 4877(83.1%), HSV-2 1gG
13574(23.0%)°] A& oM, HBs Ag 2671(4.4%), HBe
Ag 77(1.2%)°] AZ =AUt (Fig. 3) At £ 892 &
T AaFAR 16199 Ao HSV IgM 192(11.8%),
HSV-11gC 1477(91.3%), HSV-2 IgCG 5573(34.2%), HBs
Ag 671(3.7%), HBe Ag 271(1.2%)°] A& =AUt E-4= R
11579 oA HIV 94l A= ¢ldle, HSV-1 1gG
1157/(100%), HSV-2 IgG 6771(58.3%), HBs Ag 37(2.6%)
o] A& A dukl 2979 A oA HIVel g AA
= giglen, HSV-1 IgG 2177(73.1%), HSV-2 1gG 104
(3.4%), HBs Ag 1774(5.7%), HBe Ag 57(1.7%)°) A&E=
cl, 83 EdAAIGE 2AREE AT 139 9] @4 oA HSV
IgM 271(15,4%), HSV-1 IgG 87(61.5%), HSV -2 IgG 37
(23.1%)°] H& =9 tHTable 3, Fig. 4).

AR 2B A HEH HPVY 74 =3
ZAsE7] s HPV A7 &9 dAE dd s

Fig. 3. The outbreak distribution of each virus from serum.

Table 3. The occurrence of postive results from serum
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Fig. 2. The virus outbreak distribution of each group from
cervical swab.

MY09/11 PCR ®¥l 2.2 HPV L1 SAAE A2 s}
oligonucleotide microarray ¥ el HPV DNA chip& 9|

2310 §AHE gelsg cHTable 4). 1 23 HPV F3 %}
7t AEHE 23740 AA| F 16404 A Y] BA =G o,
THL B o] olx 169 & 139

34 Qo HPV &
F(HPV 16, 18, 33, 51, 56, 58)ol &3 <.
1

m, o] F TP AY L Tl AHE B 7
it

HPV 443 232= HPV 56%°] 2349 94 #4 5 6
A(26%) 0.2 7H4 &9kal, o]olA HPV 588 47(17.4%),

HPV 183 47(17.4%) 71217 HPV 163 37(13%)°] el =)
act, w3t St 7RR] ot o) fA e B4 Oﬂ 7:} A AA7 7
Ao gelEglon ol#dt AR 239
7} @7HA] o) €] 0240301] =% 7:1?35]04‘39

o} o] ALxjel o] A ;e g Wekeld BRI HPV

FAEE 16, 18, 56 9 58% 0] 7H Wol AA| sk Aoz o
efon @ oate] £4 ¢l HPV 16 B 1837} fAFSE o4t

< Uetiglep,

Al 2o g2 A BREEE dA 67408 AR
Axt 20t 33474 F 24(7.2%), 30 1314 F 54(3.8%), 40
g 1054 & 2741.9%), 50 694 5 17(1.4%), 604} 354
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Fig. 4. The types of sexually transmitted viruses from serum.

innd?\‘/(i};da is‘;‘fa‘tifn HSV M HSV-11gG HV-21sG  HI HBs Ag  HBe Ag
amuse ment quarter 161 229 19 147 55 0 6 2
prostitues 115 185 0 115 67 0 3 0
general 297 249 0 217 10 0 17 5
trans—gender 13 13 2 8 3 0 0 0
total 586 676 21 487 135 0 26 7
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Table 4. Isolated HPV genotype of each group in Busan

I AEEE At 11

each group HPV genotype
6,16,18,56156
70
56
amusement quarter 58
58
58
58
56
prostitues 16,61
6,34,40,56
6,34,40,64 .56
11,33
70
general 18
11,18,33
6,16,18,56156
Table 5. Age distribution of Sexually Transmitted Infection from cervical swab in Busan
total 20—29 30—39 40—49 50-59 60—69
No. of individual 674 33 13 106 69 35
No. of isolation 33 24 5 2 1 1
prevalence(%) 4.9 7.2 3.8 1.9 14 2.9
Table 6. Age distribution of Sexually Transmitted Infection from serum in Busan
total 0-19 20—29 30—39 40—49 50-59 60—69
No. of individual 586 4 380 101 91 8 2
No. of isolation 506 3 305 97 91 8 2
prevalence(%) 86.3 75.0 80.3 96.0 100.0 100.0 100.0
= 2A(4.5%) 283 BAAA 17174 5 HPV 117(6.4%),

il

2 14Q.9m o Yetong o0th7l 7 =8 Beles
R tHTable 5). 3 9] 3|71 g d@3hof oJgt A=E £
= 53649 AA A 100 478 = 37A(75.0%), 20t 380
% 305(80.3%), 30Hl 1014 & 977(96.0%), 400 914
9174(100%), 50t 84 & 84(100%), 604 24 = 24
(100%) = el vKTable 6) A3 =& dAE 2418
oo o S UEhYIgiTh

P Aull 7 vho] # A WYk = g AR =25 GAE
A et 7te] B AR el 70H F HPV 17(1.4%), 7i1e
¥ 1324 & HPV 7A(5.3%), HSV-1 17(0.8%), HSV-2 6
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Fig. 5. The distribution of sexually transmitted viruses per group.

HSV-1 27 (1.2%), HSV—-2 34(1.8%) 2.8 Ugygoog 1
oA A Fa 7} 7ha kel B3 Ol g Ana gl B
Zﬂ*i“ﬁ"ﬂ A Zk7y 12474 94738 FAFsFG o oFd ATt

AHFig 5). e vlo] e Be] TS By FARA]
*ﬂl =55 tH%’z,% oA E3 gakgt v gA A
4 11578 5 HSV gM2 HEEHA ggroy, HSV-1 IgG
11574100%) 7 HSV-2 IgG 67A(58.3%)°] A&Hch
HBs Ag 37(2.6%)°] H&=%21}, HBe Agét HIV+: &
=2 ¢ THFig 6).
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Fig. 6. The distribution in the prostitues establishments.
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Fig. 8. Electrophoretic analysis of nest-PCR amplified products
obtained by amplification of cervical swab for Herpes virus
simplex.

Lane M: 100bp DNA Ladder, Lane 1: First PCR amplified
products of Herpes virus simplex type 1(221 bp), Lane 2:
First PCR amplified products of Herpes virus simplex
type 2(184 bp), Lane 3: second PCR amplified products of
Herpes virus simplex type 1138 bp), Lane 4: second PCR
amplified products of Herpes virus simplex type 2(101 bp),
Lane 5: negative control

Fig. 9. Electrophoretic analysis of PCR amplified products
obtained by amplification of cervical swab for Human
Papillomavirus.

Lane M: 100bp DNA Ladder, Lane 1~6 :
Papilloma virus(450 bp)

Fig. 10. Cytopathogenic effect.
Al Vero cell, B: Human Herpes virus simplex type 1,

Human

C: Human Herpes virus simplex type 2

Fig. 11. Transmission electron micrographs variously isolated
virus in cervical sweb A: Human Papilloma virus, B: Human
Herpes virus smplex type 1, C: Human Herpes virus simplex
type 2.
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HSV+= PCR 4H=& ¥H2rst 23} 132 oF 138 bp, 282
oF 101 bpE YeEllgle s HPVE 450 bpE Lehd ot
(Fig. 8,9). AZ AR EAE-S HA 2lsto] HEZ ] 2wk
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nEos wast A3 (Fig, 11) HPV: &S &z Rk
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= 5ol #EEleh

Eda
/\ 1=Ny4
S ERY

o

=
a1 =

1
oy ERE T e
AAH e, ALl & ol Ad el A€ sl
B BARERA 1SS 8T clef dRols
HPVO] ofat 7eio] A3 4% e B 9] Uelo] Ak 345
ol X FIE. HPV ol & o] 9172 A% A% of wel
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