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Anle]2ies coxsackievirus A (types Al1-A22, A24), cox-
sackievirus B (types B1-B6) poliovirus (types 1-3), echovirus (types
1-9, 11-27, 29-33) ¥ enterovirus (types 68-71) 5°] o1, o]
52 ©rbeke] RNA picomavirusol] £310H(11, 13, 15). ©J&-&
ARgo] frds ol 2 EH-AT B AT AT ERV)
ARE B3l ARROIA Algog Hudn) Aol ARF o
AR D Zhe] dAEL JHT) Fadshd dolollA g
FAE Holn, EH-DR-ZBT79 A2E AoldA Aol 44
AgE1 7Y Agts 4A dojus A7, &, AF 58
ME ol E & 3 53] spEre go] At
(1,5,15,16). EEZF AAAANME Fa HE Ao e 2
#7150l T8 B WA AT ot FE 5 eEE 9
A7t ug- Fasitt Adiblelgae A AAHeR Eald
A glen I SR B BYdE ban, g HeolM S5t
3 HAE B3l HAle s HAK10). PSS vlmA ot
HAolu} A% A9-ql vpulg Aopiiuy Hutd e ASdE
doz ¢ Jor tFe FAHTH 4L 7HAIL oM A
oz Aol o3t Edo] e ¢ 3thd, 6,8,10). T
A HFEtdeld Hutd dFol e ALE HAHd g5l
SHtEe gl Hgole} stal AF7t glow Hukgoldtar
THT, 11, 14). T34 SHgmtedel i 91 eFEohvt Ay
A 2 T U Ao 2 R o] FRloly &
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A Zhgute]# 28 PBS (NaCl 8.0g, KCl 0.2 g, NaHPO, 1.15
g, KHPO, 0.2g, 800ml DDW, pH 7.0-7.4, MgCl, - 6H,0 0.1¢
in 100ml, CaCl, 0.1 g in 100mbol 10% T2 345l 10%
7+ 733 WS 3 Q4R (VS-15CEN, $h2H], 500x g, 20
Bdkd AEAE 6~7ml 3EiAT) of A 1/10 %3]
22 TES YRl 1087 E99 3 d4EEse 45d
2 5ty AAE 1x, 10, 100xE 3143k ARSI 9
IMAES AHE BEL volels #48 WA 2mi Difeo,
Detroit, USA)l| Fo] X3t o3 Hatd A E WE-S AA3}
. A3 E-A (penicillin 5 units/ml, streptomycin 5 pg/ml, amphotericin
B 025 ug/mhyS 7Bl & EASIAL 4°Coll 158 7HH o=
50 FEA A BAF O A AR deds
A& 7VAEE AHESIAL YR A= -70°ce)] BA3HT) H A
< 5388 AAe] Fgle] AMESIAAT @AM ES T3t o
2 7HA E50] HE Mol FAAE FMelEiM et ¥
A Be HEIon ATl HE AR 200 BA3ISIT).

N

Hiol2 2 2|8 MEF

FYPEAYCZREH ME wfdE 95t 4 22 RD
(Rhabdomyosarcoma), HEp-2 (human epidermoid carcinoma), Vero
(africa green monkey kidney), BGM (Buffalo green monkey)¥| ¥~
£ penicillin  (0.05 units/ml)/streptomycin  (0.05 ug/ml)@ 5%
FBS (fetal bovine serum)”} #7}¥ MEM (minimum essential
medium, GibcoBRL) WX ujokate] 24 well ®lj ol £5-3}
3L 34°C, 5-7% oltstera: §27] WellA d@EudA] & 2%
FBS7} d7Fd MEM HiAE 1ml E7lsle] AX23 HHES
1x, 10x, 100xZ 243l zHzh 100 p¥ HE3a 1~1097F B)
oFaPA] M EHH & T (cytopathic effect, CPEYS &ttt

Mxs0|E 2E

B E nlolgAE A& 02 2-38] Aujoksld S71E &
ol & 4% uranyl acetate®l] ©F 137t negative staindt Th3, A%}
Hu|ZAJEM 1200 EX2, JEOL, TEM)S.Z 80KV (x120 K)o A
ST

PCR

AxHd a3yt Jehd AEueigd o2 RE] Trireagent
(Molecular Research Center, USA), viral RNA extraction Kit
{Qiagen, Hilden, Germany) v DNA QlAamp blood mini kit
(Qiagen)& ©1-&3}o] RNAE F&3}3L o318 4 nlol#& 73
A5 FZ317] 9T templateZ 0|83 DNAS ST
PCR 4H2-A(cDNA template, dNTP mixture, F H%FS] primer,
10X PCR buffer, Tag polymerase)S thermal cyclerE ©]-83}
ZEZ3 & PCR AHE2 1.2% agarose gelo] Z7]|¥95d &
ethidium bromideZ @4% ¥ 54 bandS TH3IQTH 123
F2)3 enteroviruses®] FIAEE FHR A ek
Reverse transcription % nested PCRS 913 AN primer sets
¥ Table 17} 2t}
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Table 1. Primers used in this study

Final conc.
M)
10 pmol

1LD. Sequence Region Position

ENTF SAAGCACTTCTGTTTCCCCGG 3" 5NCR 161-180

ENTR 5'ATTGTCACCATAAGCAGCCA 3" SNCR 580-597 10 pmol

dn % 0#

200013~2002' Aol FAIAHe] W - o]l o 2 HE o|F]d vt
olgizA e FxXE oAHE A JHHES ddeR
glolglA EalE A=k Ad 2000dde AA 2928 F 24,
200190 E 3714 5 47, 2002390 7037 F 8370] Fhlu}
olgAE Bejdlyerng Mdwd s Hx} SVt FAE vE
W ATk Table 2). $-Ejutetell e vloleayd Hputedel tig &
Alo] 18] FA AT 19900 B FAEo] WA o]F
1993, 1996\, 1997 A=< dif-dJo] YoJtrh3). 1998
d o|Folle AR 43S dod|y JE Ao Y=o
200280 AUl vio]|HAEe] thkst R o] EeEU
nlolE A H4gh Sl AxH o g Mol wgkvh duk
FHoz nlojgiay HIyuES dovle U vlelyie ot
AR fEluate] A9 1991d ARl vlolH 2 FAo] AJRtE
o]z 1991'A9)] coxsackievirus BS, 19933 echovirus 97} FF
S olFglen 199437 199539 = coxsackievirus B3}
echovirus 70] THH-E-S 2pX|8F T HEgH 199653l= coxsackievirus
B1, echovirus 91 2]3} @319 Th(3). 200230 EelE 4l v}
o]2]22] 7% Table 19141 YR ule} 2] echovirus 2, 3, 6,
7, 9, 13, 25, 300} 70428 7} Bkal, coxsackievirus B39}
B4 ¥AHYPol 10782 FFE olFL U, 20009
coxsackievirus B2 2 echovirus 11¢], 200139] coxsackievirus
B57} & vEhd Ao W) B} ookt AeS JeRiItH
YukAH 0 2 echovirus 3& HlolEl2A HErg o] fa)a U3
#o] Qe A= &EA 1o, o] olx 4, 6, 9, 11, 14,

Table 2. Isolated alimentary tract viruses in Busan from 2000-2002

Virus Echo group Coxsackie group
Serotype Serotype
Year  Month (No. of outbreak) Month (No. of outbreak)
2000 Dec. E11(D) Jan. B2(1)
2001 - - May B5(4)
Apr. E6(1), E9(1) May B3(1)
May E6(6), E13(1), E30(1)  July B(1), B3(4)
E2(3), E3(1), E6(8),
un gy, E13(1), B254) AU B32)
2002 July E6(17), E9(8),E25(1)  Oct. B4(1)
Aug.  E6(3),E29(3),E7(1)  Now. B4(2)
Sep. E6(2), E7(2)
Oct. E7(2), E29(2)
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25, 3080] f3) FAF T HA WFEHIL Ath(2). o9} 2ol
upolgl 24 H4utde] &3 vt vl Wik s &
5= Ath@). npolelzel of3t W WA AVl SAIAQT, 8, 99)
o] F+ uhiA] 7o) ek4), 200038} -9 FH71 1295} 19,
200130 590l AFH o= BASIP OB R thh ol E e}
Wdort, 20029 ¢ 44FH 11E7HA W 2 EXE
YehlidA 53] 687 790l 7P d8Eo] o 199339
199635 0] A 38} vl S JERNITH3). ©olA
H o gy o] A& olA] RIIEE uloleiid Huhgo
A goke vfd )& 07 o] Fojxol & Ao E ALEH
o Axy 535 #3357 984 RD, HEp-2, Vero 3
BGM A X5 £E]g uloleAE HES 23 Fg. 13} 2914
9} 7o) echovirus®} coxsackievirusi= Vero®} HEp-2 AH|EF-ol|A]
73 i Z29E Jehin. MAEn B 082 #YE echovirus
2 coxsackievirus®] e FFL Fig. 37 Zo] BT A7}
30~35nm& o} A3l envelope©] §li= icosaheadral =k A
A< picomaviridae?] 54 YAt AXHH 547}
el Al Zuofedol tiste] H&d Wiol welx RNAE 5T
% DNAE 43313t} /9% RNA-cDNA hybride # 7
o AF2E primer, & EntlF$} EntRS ©]83} PCRE -3
A} Fig. 42} 2] echovirus Z coxsackievirus 25 436bp2]
Fulrlolgl4 Sof bands FIE 4 AJT SANZE F/T
£ 598 o R PCRE AASH A o] AAEHE Fol
¢k DNA band= #R1=[A] Fyrh. o|#$ A= 1993 FH
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1996 3742] oA Be)E 552] “hiiuto]2) 2 (coxsackievirus
Bl, echovirus 3, 7. 9, 10)9)% LAY ™, serotypes THE
A 231714 vlolg| 2ol o]t 21 FA3ITH

ulo|g 24 HutEe] AdelA 7 Zge g Wi up
olgi2 Elolt}. ulelaiz Rel&-& FolV] faire AA HAH
A7), AR % 2 BVl Fa3tEE A vtelgx 4% 7}
3 w7 afFsteof sh dEsAY dla ol A

Fig. 3. Transmission electron micrographs of virus isolates. Echovirus (A),

coxsackievirus (B).

Fig. 1. Micrographs of CPE in the virus-infected cells. Vero cells infected with no virus (A), echovirus (B), coxsackievirus (C), magnification x 100.

Fig. 2. Micrographs of CPE in the virus-infected cells. HEP-2 cells infected with no virus (A), echovirus (B), coxsackievirus (C), magnification x 100.



Vol. 39, No. 4

Fig. 4. Detection of RT-PCR analyses with clinically isolated coxsackie-
virus and echovirus. M : Marker, NC : Negative control which was
used H,O as a template
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ABSTRACT : Isolation of Enterovirus Causing Aseptic Meningitis in Busan, 2000-2002 Years
Kyung-Soon Cho* and Myung-Ju Jung' (Institute of Health & Environment, Busan
613-806, Korea, 'School of Liberal Arts, Kyungsung University, Busan 608-736, Korea)

Enteroviruses isolation were attempted from samples obtained from aseptic meningitis-suspected patients in
hospitals in Busan during 2000-2002. Enteroviruses were found in 2 of 292 cases in 2000, 4 of 371 cases in
2001, 83 of 703 cases in 2002. In 2000, the isolated viruses were found to be echovirus serotype 11 and cox-
sackievirus serotype B2. Coxsackievirus serotype BS was isolated in 2001 and in 2002, echovirus serotypes 2, 3,
6,7,9, 13, 25, 30 were isolated in 70 cases while coxsackievirus serotypes B3 and B4 were isolated in 10 cases.
Various specimens tended to emerge over the years. The occurrence in 2000 tended to be mostly focus during
the cold months, December through January, while in 2001, it occurred in May. In 2002, occurrence was found
to be distributed from April to November with the highest rate during June and July. The strains of Vero and
HEp-2 of echovirus and coxsackievirus, respectively, are highly infectious. Electron micrograph of echovirus
and coxsackievirus show that they are small nonenevolped, isometric-shaped viruses. Isolated RNA from strains
of echovirus and coxsackievirus showing cytopathic effects were used to undergo nested PCR which resulted in
a 436 bp single band in ail the strains. The serotype was sent to the Department of Virology at the Korean
National Institute of Health for identification.



