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Purpose : Enterovirus infection is a type of viral infection that occurs relatively frequently in child-
ren during summer. It has clinical symptoms of non-specific fever, aseptic encephalomeningitis,
gastrointestinal diseases, skin rash and, hand-foot-mouth disease. However, it can also occcaisional-
ly, result in fatal symptoms like myocarditis, epicardial inflammation, transverse muyelitis, quadriplegia
and etc. There have been epidemic enterovirus studies, but not in the Chungnam area. Therefore, we
undertook this study in order to comprehend the cause viruses in this area.

Methods: We enlisted 157 children hospitalized with enteroviral infections at Soonchunhyang
University hospital in Cheonan between May and August 2005. Cerebrospinal fluids or feces were
collected during the acute phase after hospitalization, and observed the cytopathic effects caused by
enterovirus and using reverse transcription polymerase chain reaction (RT-PCR).

Results : The number of children hospitalized due to possible enteroviral infection during the period
of study was 157. The number of children who tested positive with the reverse transcription poly-
merase chain reaction totalled 32 cases (20.4 percent). Among the children with entroviral diseases,
20 were male and 12 were female, thus the sex ratio of male to female was 1.67:1. Their clinical
symptoms included fever most frequently (93.7 percent), was followed by headaches (90.0 percent),
meningeal irritation signs (65.0 percent), and abdominal pain (30.0 percent). As for the type of iso-
lated enterovirus, there were 17 cases of echovirus 18 and 6 cases of coxsackievirus B5. Further-
more, there were 2 cases of echovirus 9, 1 case of coxsackievirus A6 and coxsackievirus B3,
respectively. But 5 cases were not determined by genotype.

Conclusion : Echovirus 18 is circulating in Korea. We reported on identified enteroviruses, including
echovirus 18, using RT-PCR in the Chungnam area during the summer of 2005. (Korean ] Pediatr
2006;49:1186-1193)
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S AASIL, 4S5 HS chloroformeZ A3 & A8 H7bA
A

Zlbtelel o] F4Ade] =2 RD(rhabdomyosacorma) Al
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1) RNA =& % cDNA &4
AEzEH 35 Bl AEwY FZFHel Tri-reagent (mo-
lecular research center, cincinnati, Ohio, USA)E ©]&3}¢]
RNAES FZ3H3, cDNAFAES 9% RNA FHOo= ALE-319
t}. &3 RNAE 822 10 mM dNTP(Bioneer, Daejeon,
Korea) 4 ul, 5X RTase €% (Invitrogen, Carlsbad, Cali-
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Table 1. Specific Primer Sets of the 5’NCR and the VP1 region of Human Enterovirus for the Amplification

Primer Sequencea Position Region
Ent-F 5'-AAG CAC TTC TGT TTC CCC GG-3’ 161 - 181 5'NCR
Ent-R 5'-ATT GTC ACC ATA AGC AGC CA-3’ 569 - 577 5'NCR
008 5'-GRC TGC AAT GAY TTC TCW GT-3' 2411 - 2430 VP1
011 5'-GCI CCI GAY TGI TGI CCR AA-3’ 3408 - 3389 VP1

“TUB ambiguity codes; I , deoxyinosine

fornia, USA) 4 uL, MMLV RNA Reverse Transcriptase
(Invitrogen, Carlsbad, California, USA) 200U, oligo-dT 1
uL(Perkin Elmer, Wellesley, Massachusetts, USA), RNA A]
5 5 pLoll FFF 20 uLE A8 & 200014 103, 37°CelA
90+, 95ClAl 533 ¥HE-A1A cDNA g3ttt

2) 5'NCR 2&9| PCR %

dE cDNAE AHE3EHY 10 mM<e dNTP(Bioneer, Dae-
jeon, Korea) 6 uL, 10X Taq polymerase buffer(Bioneer,
Daejeon, Korea) 5 pL, 10 pmol9] sense primer®} antisense
primer(Table 1)& ZZ} 1 ulLA #7Fslkal, Taq polymer-
ase(Bioneer, Daejeon, Korea) 250 U& 15 uL, ¢cDNA 10 uL&
A7vstal FRHF 50 uL® AAge F 94TCelA 3% T prede-
natureA| 712, 94°14 30% %t denaturedti, 52°CellA 30% 7+
annealing, 72°ColA 45% 7F extensionA7]E #48S thermal
cyclerg ol&3sle] 353 HbEsta mpx|Eto gz 72T A 78 I+
extensiondte] FTE3Ith PCR S3%¢ <3| A/d¥ DNA 4t
E2 1% agarose geldl A719% ¥ etidium bromide(EtBr)=
AAMEEaL, 436bp MES Hole g Anlol] Fdoz 3
o

_0|L
32
Rufgy-

4. VP1 FHXE 0|28 FHl0|I2A FHXE Z2H

1) VP19| REXt 5=

#4¥ cDNAE Ab&3ted 10mMe dNTP(Bioneer, Dae-
jeon, Korea) 6 uL, 10X Taq polymerase buffer(Bioneer,
Daejeon, Korea) 5 ul, 10 pmol®l sense primer$} antisense
primergs 217t 1 ul® #7Fska(Table 1), Taq polymer-
ase(Bioneer, Daejeon, Korea) 250 US 1.5 pL, cDNA 10 uL&
A7ksle]l FZ3 F DNA AL 1% agarose geldl A719%
¥ EtBr= f@4ste] 54 W=s sl

2) DNA AEA 2 VP1 AKX 7MY HA

EtBrZ 3<l® DNA 4F QIAquick Gel Extraction
kit(Qiagen, Hilden, Germany)<& AFg-3Fe] “gAlstaict A=
DNAE F3d22 39 1pmol®l sense primer9l antisense
primerE 27 97|AME ZAA o]&3s3th. ABI PRISM Dye
terminator(Perkin-Elmer  Applied Biosystem, Wellesley,
Massachusetts, USA)E AF&3te] 96°ColAl 10%, 50TColAl 5
Z, 60TCNA 423t 253] whesto] f7IAd AAWSE ST
=]

S ¥ RESAHES 3M sodium acetate(pH 5.8)¢} ethanol®

[
1=iYe]
=

Table 2. Age and Sex Distribution of Enterovirus Positive
Patients(n=157)

Male Female Total
Age i
(year) No. Positive  No. Positive  No. Positive POS‘“;’ <
rates(%)
<1 33 5 14 3 39 8 20.5
1-2 13 2 8 0 19 2 105
3-5 11 3 14 3 18 6 334
6-10 38 10 19 5 42 15 35.7
>11 4 0 3 1 6 1 16.6
Total 99 20 58 12 157 32 20.4

Table 3. Clinical Menifestation of Enterovirus Positive Pa-
tients(n=32)

Symptom No. of patient %
General weakness 11 34.0
Fever 30 93.7
Headache” 18 90.0
Vomiting 20 62.5
Diarrhea 7 21.8
Irritability” 4 40.0
Poor oral intake 16 50.0
Abdominal pain® 6 30.0
Meningeal 13 65.0

Irritation sign”

"3 years old, ':> 3 years old

HAAZ F ABI 3100 Genetic Analyser(Applied Biosystem
Inc., Foster City, California, USA)<S ©]&3}e] 47|44de 2
skt

4) &dlolz{ae| RAEXE AN

AR 9714 €2 DNASTAR(Madison, Wi, USA) ZZ1
;S o] g3t wANRGE FPa, wgH A7|AE AEE
National Center for Biotechnology Information®lx #|&38}=
Blast® ©]43t9 71 77he 9355 BTz {21218
S AA4sAnh
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Table 4. Percentage Homology of Nucleotide Sequence of VP1 Region among Echovirus 18 Isolates

Prototypes SCH strains
AF081331 AY208092 LSDD ASH CDH CYG KCW KHD KYK MHY OBH PIS PJH PJW
AF081331 Hokok 78.1 794 79.3 79.3 79.3 78.9 794 79.4 79.4 79.9 79.5 79.5 79.3
AY208092 Hokok 90.5 90.6 90.4 89.9 90.2 90.6 90.5 90.3 90.4 90.4 89.8 90.2
LSDD okok 994 99.4 98.9 98.6 99.9 100 99.8 99.4 99.9 98.7 98.9
ASH Hokok 99.5 99.3 98.9 99.3 994 99.2 98.8 99.3 99.1 99.1
CDH ook 99.1 98.7 99.3 99.4 99.2 99.1 99.3 98.8 99.1
CYG Hokok 9.5 98.8 98.9 98.9 98.3 98.8 98.6 98.6
KCW sokk 98.5 98.6 98.3 98.0 9.5 98.7 98.2
KHD okl 99.9 99.6 99.3 99.8 98.6 98.8
KYK Hokok 99.8 99.4 99.9 98.7 98.9
MHY Hokok 99.2 99.6 98.5 98.7
OBH Hokok 99.3 98.1 98.3
PIS kK 98.6 98.8
PJH kK 98.3
PJW ok
| f
1. ZHHPOI2 A ZHA0] 9al=l= &otel ZA0IAM
ol A HS
spele 2 ghele] olEE fob 1579 w¥ Ei ¥H5
17271& RD MEF, BGM AIXF, Vero AlEZFol 2H HE3)

Fig. 1. Typical cytopathic effect on the Vero cells infected by
the propagation of the enterovirus. (A) Normal Vero cells, (B)
Enteroviruses infected Vero cells.
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Ath(Fig. 1).
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Fig. 2. Agarose gel electrophoresis of the 5’NCR PCR products
in enterovirus from patients.(M: 100base DNA marker, 1-3:
enterovirus infected patients samples, 4: Positive control, 5:

Negative control)

60
— Total No.
40
30 / N Positive No.
20 ““1——1//\ — (F:)z)sitive rates
10 — \
O 1 |
May June July Aug

Fig. 3. Monthly numbers of enterovirus positive samples
among the patients from May to August in 2005
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48 Fublelg e VP1 fiA FEe FES
DNAE AASAHFig. 4). AA%¥ DNAE
7](automatic sequencer)®l 2J3A 7| L]
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Fig. 4. Agarose gel electrophoresis of purifird PCR products
of VP1 gene of enterovirus isolates. (M 1kb Marker, 1-4;
enterovirus positive samples, 5; Positive control, 6; Negative
control).

ool A 2| Echovirus 1889 H3FE X3 A|A AAs)
AthFig. 5). TEAGNA EEE EFE APololA= 98.2-

(e}
e E

100%6<] Hola gllem AF081331 strainde <F
79%, 283 AY208092 strainTi= ©F 90%9] eSS Holx
AU THTable 4). =3k Echovirus 180 Wt Al5EAS AA|

sheleh B4 A3 39 BT Alelold 2 FAe Felsy

=
T

= YAt 283 OBH strain®] Atz ez Hi X s}
= AL B T = AdTh Qo] ATk HlueAE

AY208092 strain¥ 7FAl Ee2E
2 THFig. 6).

AF081331 strain EUH=

5 =) [e) =
EdH =S =T

=

&

il

>
o
o2
o
fru
lo
atad
i
rlr
gt
9,
—
o
EN|
o,

AR
>
M
Ac)
it
>
>
_(\)L
2
o
i)
of
w
Do
of
o
et
o
Lo

5 o A,

i

Fatel AbgelAl ddE™
Ldd B2 x4
Fote] Ay uR EEelrt W
Aow Azhdr)

ZAb A Aol A Ee]

- 1190 -



Korean ] Pediatr : Al 49 ¥ Al 11 & 2006

GTOLEOGDMPVLTHOIMYVEPGS

140

220 230 240

B e R et zAbel A dde] 16713 S
Idg wolx glout dutxone Aguvhs st dopel
Qi &% ool A o

VdEdo dstel ol

3 wrhs o g
Q98] o e Aow Az,

oA iR Sz s e 19973 fralel s 4-94)
Abololl ] gixte] wajo] 7 w@okem® B AFeqx 5-104]
Atolol Autolel s o] o AE= &obr 7HE wer =&
FEES BATh

SWlell A Aupolei el Eejok At B4 2 24 #4

A 7L 19910l AlFE o] 19934 echovirus 9%l <]

o

- 1191 -



AAF 9] 691:2005 sh7loll SHA S Lotol el Fupole| X 3}

o2

Fig. 6. Phylogenetic analysis of SCH strains and Prototypes
of EV18. Phylogam based on partial VP1 sequences. Nucleotide
sequences encoding the VP1 were analyzed by the neighbor—
joining method.
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