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General Primer-Mediated PCR Detection of Enteroviruses Causing
' Aseptic Meningitis

M.B. Kim', K.S. Kim, Y.B. Bae, C.Y. Song',
J.D. Yoon, K.H. Lee' and H.K. Shin’

Lab. of Enteroviruses, Dept. of Virology, National Institute of Health
'Department of Biology, College of Natural Science, Chung-Ang University

Aseptic meningits, an acute inflammation of the meninges, is a common illness during childhood.
Virus is the most important cause of aseptic meningitis. Especially enterovirus causes ap-
proximately above 85% of all cases of aseptic meningitis. In 1993, there was a big epidemic of
aseptic meningitis by ECHO 9 and ECHO 30 viruses. And ECHO 3 virus was isolated as a cau-
sative agent of aseptic meningitis in 1994. This study was aimed to detect the causative agent of
aseptic meningitis in 1995 and to analyze the 5'-noncoding region which was used to detect
virus. Virus was isolated from 87 stools and cerebrospinal fluid specimens of the patients by cul-
tured RD and HEp-2 cell. Neutralizing antibody tests using enterovirus serum pool were per-
formed on the specimens with cytopathic effect. 3 of ECHO 7 viruses and 5 of Coxsackie B3
viruses were isolated from stool specimens and 1 of ECHO 7 and Coxsackie B3 mixed type was
confirmed from cerebrospinal fluid specimens. RNA was isolated from the culture supernatants
of infected cells and general primers were selected in highly conserved part of the 5'-noncoding
region of the enteroviral genome for RT-PCR. PCR product from this virus showed a 152bp
band on gel electrophoresis. Sequence of obtained DNA was compared with prototype sequences
by accessing to the Genebank database. 5'-noncoding region of isolated Coxsackie B3 virus,
which has point mutations in nucleotide sequence positions 493, 497, 502, 523, was closely te-
lated to that of polio virus type 1, Mahoney strain. In case of isolated ECHO 7 virus, nucleotide
has been changed from cytosine to thymine at position 581 and from thymine to cytosine at po-
sition 583. We concluded the causative agents of the outbreak of aseptic meningitis during June
to July in 1995 were both ECHO 7 and Coxsackie B3 virus, and the primer used in this study
could allow a rapid diagnosis of enteroviruses by PCR.
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T4 2 (Aseptic meningitis)& F%, TE
o 22 ZAHE Rol: AYA =237

A= FF2AA 95 A&t} oY B
Aol dAdeRE o HolyxE
(Coxsackie, ECHO, Herpes simplex, Mumps, EBV,
HIV-1, Arboviruses)ol] 2] A o] tjiEoln o
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FE tdoly AT el 4 4
o Bl o3 dux Fag 9
2 A ek (4] AW Hhol 2
2o o3 FaAdHuge Ade FIFAY
(neutralizing antibody test)& o] -3 WA HAlsL
8 ¥ 11 9] o, RD (Rhabdomyo sarcoma), HEp-
2 (Human epidermoid carcinomas), Vero (Africa
green monkey kidney) 5ol 2] g A Enj 3} o
2l A THHEEEA, HHF, daF)dA
PCR (polymerase chain reaction)& ©] 83+ 2 o]
F8x3 AT [5, 6, 7, 8]. & 2o 27
A4S A 4= 9= IgM capture ELISAE 2
|3} 51 e dAlelt [9, 10]. o} 213 AW vt
ol2]22o] Ztdd o g T TE S AAA S
o7 Ban¥1 glon, HZde vz, dAZ,
Aol T FollM Fao] gUUd Her B
TEAT (11, 12, 13] AFF7HQ L9 3%
19813 2E] 19914744 1047} 8,59571¢] )
nfojgl A7t EEEden, 19953 d= 1,6199
o] SxzFE AFulbtels =7t EHAA. &
& F=te vto] 2] 2% ECHO 30% nlo]2] &
ol 5] Coxsackie B vlojg] A2 Wity W, F2 7+
Grs AYFE 47A01A Ao} 0274Y)=
Walehe #4010 [14]. S2luelel A e 19904
of FEAH Ao thEd o] F 1993 sY7HF
H 79712 Aoz Adgle dide] AU
o}, ZFEAE A5k ol 29 A7 &
AH o2 AF5HY 5 glo] AFe A=z 2

= ol mujd AHeolth. 2 FL2 19939
BN te] $AZEE ECHO 93 ECHO
308 9] ulolHAE 199439 ECHO 4% Cox-
sackie B3 o] vlo] A E R 13} [24, 25]. T
& # 2ol ECHO 7 vie|j 29 Bnrt A= &
I §le] ECHO 7 nto]z] 29] FAd] #A3le] A
7} FEH D o B d7E 19959 f-2vet
o FAE oA FagdH e Ylntojg
& 33, PCRYHE ©]-&35la] 5'-noncoding
RNA2] d71M ¥ & vz, BXsEzA vt
ghoflA g wlol 2ol od FAd ] ulg e
Z4d 2 JEgFAld AL VRS FERsa

#} olef] Bia}s upelth.
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1995 5¥LrE 1008274 5L A2,
B O, g, 33, A, A5 5 AR
873 479 2 A& ABdand Lolnz P
B dadF5de] A8 FaAdHATd FE
Rolx #x}t¢] stool, CSF (Cerebro Spinal Fluid),
serum, throat swab 5 3772 7} EE iAo g
stk dEEe] MEES 449 ¥ 13 AFA s
A1, AAA7A] -70C EE ol B A
sttt

2. Faecal suspension Z=H|

7} 8% CSF$ serum, VIM Hjxle] 2.2
throat swab 52 v}Z A E9) o] AL&-3}H o}
B 71 Be Fig 13 22 A2 A3 & AA Al
2o HEsATH

3. MjzZaligt

RD, HEp-2, HeLa, VRAEZ A ) wlol2|
2o 7HAo] =& RD (ATCC CCL 136)%
HEp-2 (ATCC CCL23)H|¥Z WHO (World
Health Organization) = 28] & ofiol AL-8-3}% o}
o] 5 A 3= Hoechst 33258 & 4 A2 F A 3hd]

Mycoplasma Al @& F & H AHgsilo @3
vl ¥ RD$} HEp-2 A X 7M=& T
2ml/25cm® flask)at & A LW S pas o,
100% CPE (cytopathic effect)’} 2342 o] A X &
20l A Freezing/Thawing A%l U5 g AL
A 22 Alxd HEsle g vlolg| 28
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Label 30ml bottles

l
~ Add 10ml PBS to cach of the 30ml bottles

l

Add 0.5ml chloroform with the glass syringe
!

Add 2 grams of feces to make a 20% suspension
l

Check the 30ml bottles for leakage
l

Shake vigorously for 20 minutes
!

Spin for 20 minutes at 3,000 rpm (1500 X g)
{

Transfer 3-4ml of clean faecal suspension to 2
tubes

!

Store one tube of each case at -20°C as a back-up

Fig. 1. Preparation of clean faecal suspension

23ttt 24Xk <toll A3 A EWW & ito)
B2E A 7B 98 A (Toxin)o] Yo}
Ae Aoz Fdm -20THdA A EW
freezing/thawingdt = 1 wj<ke}2 RD$} HEp-2
A ZEol A 3 Z-3 22 Enterovirus serotyping 2
AlZsl7| Aol RE Toxic effectS Hj#) 0}95}\1:}
HEp-24| Lol X at Al £ w¥io] 5= 72 po-
lio virusel] o 3 typing-& W 3} 5} A A5}

4. Enterovirus serum poolo]| 2|5t Z5}A|F]

TEAGA A8 €HL ydd= RIVM
(National Institute of Public Health and En-
vironmental Protection)e| A  A|2}3}F  enterovirus
serum pool2 WHORF-E] R ofutol ]85l 0
o, Z4zte] F¥EAHL 5% $ejotd Aol F4H
EMEMC 2 208 35]Ad35lad AL-&3lH T} 96 Well
Plate®] Z} Wellel] &89 z}zte] g€ 3 -S 50u
4 ¥ 3 EMEMH|X] & 500 @& 3, A3 54
3H107~10%) 7 & (vtol el 2)S 50 3 7}a}
15-7& Egstol 360N 14120 B Fap
< ANZY. 1 T RDMEE 150,000 cells/mls)
= o]—oq 100pl/well ¥ £ c]—jl_ wj okslH A A
¥YAELE BAFH}E Coxsackie B groupe)
serum pool 50¥] 3] A&} A}L-slE o™ Cox-

oo | or

sackic B serum poolo A 3}uk-2-8 wol A ¥
HjeFd & Coxasckie B1-B6=Z M E3}E serum
pool& A8-3te] ©}A typing 3}$1th. Polio virus
o S ypinge F Bholel 2ok §AFE W
o 2 HARAslgem, Al 714 type2] polio virus &
d& dstd FdHL P13 + P23, P13, + P
38, P28 + P33 9 37 F o= 1}yo] AMesly
o a8 n A EHEE e ZIREL HEP-
2 Ao A nlo] 2 20] A7} (TCIDWml)E =7
skt
5. RNAZ S

AEwwo] 2eld Axuokd o ZHE] Piore
and Nicolettal [17]2] **Holl ©]3} guanidinium
thiocyanateE o] §3}c] ) ulol2]~ RNAE &
ZolAth A A" iR Al v
T2 Bast AHgst o, d@ate] Loy 4
ddol EAstE RNaseo] o3 npo]z]xe
RNAZ} &= 2 & Hasterd o

6. Oligonucleotide £}4

PCRe|| A}8-3F primer= 7 vbo) 2] 49} gen-
eral primer2A] enterovirus genome 3 5-non-
coding®] A7IM ¥ W7t 71 Aodstn Had
2ol A Zoll 5 [18]0] TLSHEH AL 2% 5o
AH8-34 ) (Fig 2). DNA moleculesd] $HAl & au-
tomatic synthesizer (ABI, Model 380A)E- o] &3}
Shinda%- [19]¢] B-Cyanoethyl phosphoramidite
Hoz HASHon, AaH 2 sete] De-
tritylated Oligonucleotide= Beckerg [20]9] =

of uhet HPLCE A4S &
gelol 4] 5l 54 .

7. Noncoding RNA PCR

20% polyacrylamide

PCRE 94T ol A 30% denature, 527 C ol 4] 30%
annealing A7} &, 72T oA 1£7} extensionA] ]
o244 4338 Hr}t. Geneamp RNA PCR Kit
(Perkin-ElmerAP)& A}-8-31%% 2o PCRo)| <)) A
¥ DNA¥E gel electrophoresis (100V, 700mA)ZS
A A18F & etidium bromide 2 G4 3}l #9519
o}

8. DNA sequencing

A71HE EAe PCR product®: ZutE
s

1
sequencing®l] ©] 83} direct sequencing
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s’ i | l % 3
300 60 700

ENF1(NC)
C 603

452

f
ENR1 (NC)

Non-Coding Region
ENF1(NC) + ENR1(NC) : 151bp

Primer Sequence
ENF1; 5TCCGGCCCCTGAATGCGGCTAATCC3'
ENR1; 55ACCGACGAATACCACTGTTAZ

Fig. 2. The genomic structure of enterovirus non-
coding region and noncoding primers.

A}-8-3}9] t}. Noncoding gene fragments2] 5'3} 3'9F

"3k o 2 reading3}<] DNA sequenceE B3}
o & EA3 DNA sequence: soft program
2l DNASIS9} PROSISE o] &3l L AYE
Zivtol 2| 29 £ FE53} homologyE W] m 3}
At [21, 22, 23, 24, 25] (Table 1).

30 I

[

4 A

1. AsE T A}

s B |

P FEol AFAQ FEAHATELE 9N
Hol FREAA 9S4 3719 sMAEL T
A7} 29% (78.4%), A7} 8% (21.6%)0.8 o 2}
B} dxizt 44 g dyFdE JeEhicle
), 104] "] gke] 73 £-7) 339 (89.2%)2.2 t)R-E
44 v gke] A AT Foll A Wol TA3H . o1&
F 19950 vleo]y vt 89 979 HHER
EF 44 n|gto] Ut} (Table 2). X 3te] Fo] Ay
< don, ¥HF Ant FHHA gL 27]
7tAEAN AT nlo] 2] 27} EElEHUR 49 o]
o] Aol AHAE M ENA = vrolg v} B
257 o2& Aol At

2. ZLjd}o|2{ A Typing

Az FolH So) Q) AT A4S 1}
A v okel e Auulo] X typingg AASATH
(Fig 3). RIVM enterovirus serum pool-g ©]-§3}o]
Hep-2 A9} RDAIEo| A Fvjuto] 2} 22 typ
inggt A3} CSFolA 179] Coxsackie v}o]a 2
7}, stool 7} EIA 379] ECHOwulo]2 29}

Table 1. Enterovirus sequences used in this study

Abbrevi-

. Virus Reference
ation

PV1 Poliovirus type 1 Racaniello and

(Mahoney) Baltimore, 1981

PV2  Poliovirus type 2 La Monica et. al., 1986
(Lansing)

PV3  Poliovirus type 3  Stanway et. al., 1984
(P3/Leon/37)

CB3  Coxsackievirus B3 Michael Lindberg et. al.,

1987

El11 ECHO virus 11  Dahllund LJ., 1995

5719 Coxsackie B virus7} 25 glt} o5 &

Fv qAHFF9 Advtelelx WAEH T
Z3AE & AAE A3} Coxsackie HlolE| Ae
Coxsackie ¥ 3 E¥ % GTolA £3+9 Cox-
sackie B33 22 5% 593, ECHO ¥le]&] A&
W@ A% CAN F3Hd ECHO 7802 7}
Zr 53 ERon vpojglxe] il 10%° -10™
Abol At (Fig. 4).

dtolgl A7t HAEA F RS F3 8
Avt 355 ol dE FIE Afdde APdEE
AAstg o, ole) e Gz AAEHE vl
olg] 29 A4 £ 4@ AgEATeEE &
A g 47} 9l o] A other enterovirus2 EA| 5} o).
Zfutol 2] 9] typinge RIVM serum pattern©i]
uel #AYsigon £ A3 &g ECHO
73} Coxsackie B3+ ©TE AUulolg] A&}
cross reaction gl A o2 e [15]

Polio pool RAAHT 50% = FaulL 2
VERIAE wholH 2 wjgd & tid 22 polio
vinus typings AARR oY, ZFe EHE
(polio 1423, 1433, 2433)dl|A Ho|AQ ME
Hio] FAHA gol 228 ¢ Ao Hlo
g2 A7t 8 o] $ WA et

3. ZujHlol2]~ RNA HE

FIgAEY oz RIAFFE Fubiolgx
coxsackie B39} ECHO 7¢] A &3t Ajjulo]g 2~
QA& Fel5l7] 93], Picomavirus familyo)) 3
oz FHHol o FAHA Wol(genetic
variation)7} 7}F AL Foz <#A 5 -non-
coding $-%] o A] primerE A Z8le] RNA PCR&
ANG A3 B2 9F RolN Fujsiolz 2
9] 5'noncoding ¢ 7} #¢] =] ¢ ). Primer EV13}
Ev2¢lel PCRZ 7 152 bpe] DNAZF &5 1t}
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Fig. 3-1. Cultured normal(A) and cytopathich effect(B) of RD cells.

Fig. 3-2. Cultured nommal(A) and cytopathic effect(B) of HEp-2 cells.

PCRY| £ddz2 VSV SRS Fulnteld
29} 5938 4 o2 PCRS HA)3 A7} Eo
T DNAS] gL EQlsA dgtor FHgz
E + WHO reference laboratory (NIH, Japan, 1995)
o Al EFuke ECHO 3 virusE AM4-3+S) th(Fig.
S)Wﬂﬂwkam%ﬂﬂHRm¥é$§aq
PCR-E AASHR] &3, 100% A o] gl
ulol B A Wjgd A E FHOZ PCRE A4
& A 1520pe] Held FulmiolzEl~ DNA

band= #&E & AU
4. 7ML EN

DNASISE ©]-&3ta] Ed Fuiutolex
noncoding sequenceE FA5t0 AP ulolH A F
(Table 1)¢} homologyE ¥|w3d ZA3 Ezd
ECHO 7 utolglzy A <d7]Ade] Bag
ECHO ufo]2j29t 987%2 A& JYey o
™, ¥a)l¥ Coxsackie B3 uvlo]g]~¥ 1985d )
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Table 2. Isolation of viruses from human sources, by sex, NIH, 1993~1995

MALE

FEMALE

[B1I0L

[EI0)qng

Age group(Age in years)

0

|
4

5

|
9

10 15 20 30 40 50

I
14 19 29 39 49 69

Age grou(Age in years)

uMouyuN |
umouyun)

0 5 10 15 20 30 40 50
|

[ A
49 14 19 29 39 49 69

[y
=)

~ | Eoqng

A
RS
'

Ll
'

.

1
'

1
1

Cox. A1 - - - - - - - - - - . - - - - - ...
A2 - - oLl - L.

A3 - - - - - - - L - - - .- e e

A4 - - o o oo - ..o

A5 - - - - L ...

A6 - - - - - - - - e

A7 - - B PR - - e - - e - e e .

A8 - - - - - - - . L L - - - - - .. e

A9 - - - - - - - - L L. - - e - - .- e e

A0 - - - - - - - - . - . T

Al6 - - - - e .. T

Bl - - - - - . L - ... oL

B2 - - - - - - - - - o - - - - - - - . e .

B3 6 4 44) - - - - - - - . 222 - - - - - - - -

B4 - - - - - - - - - . . - - - - - - e

BS 1 1 1 < - - - - - < . S - .o

B6 - - - - - - - - . . . - - - - - - - e e

ECHO NT - - - - - - - e e - - - - - - e e .-
ECHO 3 302 01 - - - .. L 11 - - - - - -
4 - - - L ...
S ..o

6 - - - - ...

73 333 - - - - - - - . - e e e oo

8 2 2 1 1 - - - - - - . - - oL

9 - - - L.l - L

m - - - - - - - - - - . T T

4 - - < - - - - - . - . - - e - e - e . e

6 - - - - - - - - . - . - - - - - . e e

17 - - - - - - - .. B

. - - - - - - - L T

19 - - - . L L. e e e e

2 - - - - - - - - L. - - - - - - e e e

24 - e T B

2 B T

27 - T P - - - - - e - e

30 4 3 1 2 - - - - o - . 5

31 - - - - - - - - .- B T T PP

Polio 1 - - - - - - - - - . - - - - - - .- e -
2 - .ol S .

3 - oL L oL

Entero 71 - - - - - - - o o o . - .. .o a o
Rhino T T T e

The parenthesized numbers indicates virus isolating cases in the year of 1995.

WP 3 (CB3 strain)®} 97.4%9) TAA S LI}
uiglth. 221 £2F (ECHO 7, CB3) Alo]
o= 91.8%2) homology7} 1] tH(Fig. 6).
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Fig. 4. Results of neutralizing antibody test for
ECHO 7 are stained with 0.5% crystal violet(above)
and for Coxsackie B3(below). Each well was neu-
tralized with appropriated enterovirus antiserum
pool obtained from WHO/RIVM followed by virus
challenge. PP, polio antisera pool, CP, Coxsackie
antisera pool, A~G, enterovirus antisera pool, VC,
virus control, CC, Cell control.

3 22 7} (family) <) polio 13 o]z 29}
7Z1ge] HFAE @ £ gen, 2w
ECHO 7 nle] 8] 2+ 5819 7] thymineo| cytosine
2.2, 5838 7] cytosineo] thymine© 2 z}7} X
2= o] point mutation®] o] 9-&& ¢ F U
o}H(Fig. 7).

]

I

AU wvlo]# 2% Picoraviridaeo] Z£:3}9 20~
30nm<e] envelopeo] ¢l icosaheadral E.0F9] ulo)
2~ 2 A linear§l single stranded RNA genome
7HA 3 9lth. o] & upol 2ol o) FPFZA
73A E AR F7A = 9g & Coxsackie vlo]
2] 29} Enteric Cytopathogenic Human Orphan
(ECHO) wiel2ix7} AAARcE AHlS F
=33 3tk Mumps Blo| 3 A% §84 274
HYggdE dogvy HE = ARE] gasgn

M1234r5678910N1N2PC

Fig. 5. Gel electrophoresis of the PCR products
of specimens from the patient with aseptic men-
ingitis. Lane 1-10, 152bp DNA band patterns which
was derived from enterovirus specific RT-PCR. N1-
N2, Negative control which was used H20 and Var-
icella zoster viral genome as a template, respec-
tively. PC means positive control band prepared
from ECHO 3. M: 123bp ladder.

FLAYA 7= 7HE, Aol 19933 -8
gl A dEgle FPL doA 2L BAL
B FEdH g S HY, 2E Ty,
TE, &3, AAL 294 SH T Utk A o9
A YT EE Bl FEd e AEI v =
Ao}, o]Ee] #f ulo]2] AE(Coxsackic B,
ECHOS9, 30)9l] 2]3+ Hutgele] ¥aH oy [15,
16], 2AlolA 154 AR FeA F= TP
690 Ad 2 dHEE Hole ER 0] 9
T} [26, 27).

2 dTE FEHAEA 98 2 FHE 2
8 FEAHETE voly 27 & ) u}
olg 2Q1x], Al nielgixgld Ar|MLo] o
=329 FAAE A A, aga BFA S
Hed S FEshE vtoly 29 Yol it} oy
A Bt ga)7] A& mekEAn. A
nho] g} A9] F-2] &2 fecesol| X 29~95% CSFol| A]
13~70% 7% =], HEp-2, HeLa, VR, RD A| X &
o] ZFAHUE AEXE HuEol g [14]. A xE
Jd AZE F J=F AW 7HAE (stool, throat
swab, serum, CSF)Z 9]9] 4714 M3 2% A
F3to] TaAd A7, AEEWH A7)0 R
70 VRA 29}, @u|Z ol A EHAL HA ¢
2elv] o2l e Helad ¥ 2aTsel £ 219
ol A AL8-3}A] &gton, Polio virus$} Coxsackie
virusol] FFgAdo] %2 HEp-24 X9 ECHO ¥
other entero virusel] Z+<Ado] & RD Al XTS
AHS-ElRATH M EEHE F2 stool} CSFo A
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FILE NAME 1 10 20
DNAECHO.SEQ

30 40 50 60

TCCGGCCCCTGAATGCGGTTAATCCTAACTGCGGACGACATACCCCTAATCCAAGGGGCA

NIHECHO.SEQ
1 10 20

FILE NAME 61 70 80
DNAECHO. SEQ

TCCGGCCCCTGAATGCGGTTAATCCTAACTGCGGACGACATACCCCTAATCCAAGGGGCA

30 40 50 60

90 100 110 120

GTGTGTCGTAACGGGCAACTCTGCAGCGGAACCGACTACTTTGGGTGTTCGTGTTTCCTT

NIHECHO.SEQ
61 70 80

FILE NAME 121 130 140
DNAECHO.SEQ

GTGTGTCGTAACGGGCAACTCTGCAGCGGAACCGACTACTTTGGGTGTTCGTGTTTCCTT

90 100 110 120

150

TTATTTTTATACTGGCTGCTTATGGTGACAAT

NIHECHO.SEQ
121 130 140

FILE NAME 1 10 20
LINDCOX.SEQ

TTATTTTTACATTGGCTGCTTATGGTGACAAT

150

30 40 50 60

TCCGGCCCCTGAATGCGGTTAATCCTAACTGCGGAGCACACACCCTCAAGCCAGAGGGCA

NIHCOX.SEQ
1 10 20

FILE NAME 61 70 80
LINDCOX.SEQ

TCCGGCCCCTGAATGCGGTTAATCCTAACTGCGGAGCACACACCCCCAACCCAGGGGGCA

30 40 50 60

90 100 110 120

GTGTGTCGTAACGGGCAACTCTGCAGCGGAACCGACTACTTTGGGTGTCCGTGTTTCATT

NIHCOX.SEQ
61 70 80

FILE NAME 121 130 140
LINDCOX.SEQ

GTGTGTCGTAACGGGTAACTCTGCAGCGGAACCGACTACTTTGGGTGTCCGTGTTTCATT

90 100 110 120

150

TTATTCCTATACTGGCTGCTTATGG'TGACAAT

NIHCOX.SEQ
121 130 140

TTATTCCTATACTGGCTGCTTATGGTGACAAT

150

Fig. 6. Comparison of nucleotide sequence of noncoding region of the ECHO 7 and Coxsackie B3 virus by

DNASIS

Al BAE o, throat swabo] L}t serumol]
o) AEWAE b ekgked) o)
of o wit ohveh £EMClY 244
71 Aok BART, Toxd 212
W 2447 oluo] BaEY] W gl 4
P & glen olse YEAEA A

AlA toxing AAGF F AZFGAZOEZN AXE

WS #AEAT) Serum poolel o] § F3HA1H
WHOo) A F2 3l W& AHE3HR =, o
£ serum poolo] coxsackic B group2 typings}=
HHo] EH|HIYA F& 7] £ A
= coxsackie B Blo]# AE U E- 9] Denka serum
poolZ typings} Tt EE, o] & serum poold 3
8] 2 wello] Z3l5 ook typing® 3o &
welltt 235 At o8 welle] F3t5 & 7 3l

N 2 Yo ot

2 2 &N 2 i

O]

[ rlo
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/\] & ala] AR stE . Eel¥ Coxsackie
2 od B dRA FPE ol
7 By dEe] AS 199%ddde
ECHO 63 3 ECHO 93 0] 33 Aoz Huy
o] glr} a3t 2al® ECHO 732 1995 $-2
veksh Aol FAlo EelE Zeg Alsd
©}. ECHO 7 wtolglA~& 1 Ruvl Hx €3 U
o] ECHO 79] FAdl tig AF7t 54
o AAEL 199330 T HER FIAEHY
o o] Qdolnlo]Hy A2 ECHO 97 ECHO 303
B3 v glom, 1994L:1 o= ECHO 338 B3
3k [15, 16]. o)« ¥4 o] fFFFF7}
g ulct M sdgu%, ECHO 90]1} ECHO 303
o] Fx& A% ot yete] A5-9 o) AAT
outbreak7} @ ojv}E= Ao 2 AL g AT} (Fig. 8).
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Fig. 7. Nucleotide sequences of noncoding region of isolated ECHO 7 virus(A), and Coxsackie CB3 virus(B).
Sequence differences from prototype viruses were marked by arrowhead and the number indicates position of

substituted bases.
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Fig. 8. Monthly reported cases of causative en-
teroviruses for Aseptic meningitis, Korea, from 1991
to 1995.

AW ulojgl A+ 5-noncoding DNA Y-Edj
homology7} 3 highly conserved part7} 9]0}
general primerg A 2}sle] PCRY LB of & 71X
A wole) 2 shelol LS 4 At F7o] 3l
© ™, noncoding H-E-& picomaviruse] 2z 2
translationol] 8% H€-L Fctn A 9o
°|& primere 66%9 Ful wlolgAF Cox-
sackie A 113, 178, 248, ECHO163, 228, 233
= A& 60FNN LT AAE vYehitin
HuE e} [19, 28, 29]. £ 218 9] PCRo| Al&
g primer= £ A @4 o)A PCR mate (ABIAHZ
23 AFsR2om F ubo] 2} 2 noncoding re-
gionol A 152bp7}t HEH == A Zsiy . 24

)22 o] 2% vesicular stomatitis virust} H,00]]
A Eo] band7} AEH A &L FA o Hol PCR
g F° DNALE L UUE Aoz Algdn
[30, 31]. PCRE AZE3= HAAPESF 71 H &g
Al@ ol primers AAstw, B2 H 3
Yl ulo]2}2=9] RNAE FZdoksiy 22 3¢
9] cycles W3 739 southern blot-g2- ¥ 3} 3) o}
3t BAo] ok AAEL o)Jd HAZEE 9
31 dFez 434 AaE 7M5sA 8719
3] IgM capture ELISAE 3¢t 2o 9t} [32].
T3 E & 4-74 Aol 73 o] ¥
3l oz HuEHgoh B 489 Agias
LolA# FoA FaAdHutd oz oFd 714
o] FEE AX3ET = B dFoE
vpo]l B & el &ol Az AL 7HAE AFHA
7] 2 B3 A7 A7 A EQA Ao AR
4ot 7 ES A vlolg & B s
W Z7]d AFstAof stn AZHAAY dEn
ol AL WER| Holo} 31, AAY FH
9} o] A&SA AP -2 ks ojo} 3t} o
Y HolNx 29 /B2 nlolg 20 Y&
ko] A, 2 H7te Hiolgj 28 {3l 9l
£ A3l vt [33]. ’
HE A5 vid 23 FE A nlo] 29
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Fefol A&HD Yok AAES FaAAH T
o] 1] uho]# 2 & ECHO3, 7, 9, 30, Coxs B3,
BS wlo] 2] 2%} o %= ECHO 4, ECHO 6 5¢] n}o]
2ol i GFE2FAE A#ste] IgM Cap-
ture ELISAE P A|A A, FA A YT Zo| B
2 A ==o] ok W diAl Al&sta 3t
HoHA FoAdHId S Fdsls Fe] Y440
23 AlRET, o2 Evtated A Al vlo]
g o) FaAxEge] 79 2 g xA}
ol & THHE& 7|efobd Aoz A7
& =

19953 A&, F4F, di7, A, FF 5X A
TG R o i E e #te hi
ER2REH ZARNETH, 9AFTH A 4
Al A3 g5 22 282 4o

1. 3% 7132 877 (Stool, CSF, Throat swab,
serum 5)& thAoZ M EW|E % enterovirus
serum poolo]] €&t FEAIRE AA G 27 33
9] ECHO virus 78 2 63 Coxsackie virus B3 &
ol ¢, 4 HAh
2. 22)9 viruse] RNAE #23}o] RT-PCRY
2 g2 43 Alintelelx E59 §134
Al

region®] HA7|NEE
sequencing 0.2 #9135l o} ¥jw FAlg 2
3} E-2]¥ ECHO 7 virusE 270 &7]7} X &5
o] 3 nlo] 2] 23 (prototype)?} 98.7%<] homol-
ogyS YEMIIY 2™, Coxsackie B3 virus: 47} €]
G717 A= dPulo]BaFo 97%9]
homology & e A T
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