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Freure 1: Melting curve analysis of duplex SYBR Green I PCR products in the first run using four primer sets: FemB plus eaeA, AB plus

" EASTI, ces plus tdh, and GAP plus Styinva.

Duplex SG-PCR rapidly and accurately demonstrated
that 12 (57.1%) of 21 cases were caused with a single
foodborne pathogen such as C. jejuni (6 cases), C. perfringens

(3 cases), B. cereus (2 cases), and TDH-producing V,
' parahaemblyticus (one case). There were also 7 (33.3%) cases
with plural foodborne bacterial pathogens (such as astA-
positive E. coli, EPEC, C. jejuni, C. petfringens, A. hydrophila,
and P. shigelloides) and 2 (9.5%) cases with foodborne
bacterial pathogens (astA-positive E. coli or EHEC 0:26)
and norovirus. In cases 2 and 10, although detection of
norovirus is out of the scope of our work, norovirus and
foodborne bacterial pathogens were concomitantly detected
by conventional PCR analysis in our virological laboratory.
In case 2 in which norovirus was detected in 6 of 7 feces, the
* astA gene of EAEC was detected from 7 of 10 feces and then
astA-positive E. coli strains were isolated from 6 samples.
In case 10 in which norovirus was detected from 20 of 22
feces, the ege gene of EPEC or EHEC was detected from 8
of 22 feces and EHEC 026 strains were isolated from 8 of
22 feces. In 7 cases (cases 1, 11, 12, 13, 16, 20, and 21),
the pathogenic E. coli strains belonging to astA-positive E.
coli and/or EPEC were concomitantly detected with other
foodborne bacterial pathogens. In case 1, the eae gene of
EPEC or EHEC was detected from 4 of 22 feces and the astA
gene of EAEC was detected in 3 other feces. However, duplex
SG-PCR could not detect other virulent genes, including the
stxl and stx2 genes of EHEC. Then EPEC strains were later
isolated from 5 feces and astA-positive E. coli from 4 other
feces. In case 12, the astA gene of EAEC was detected in
all 5 feces and the ege gene of EPEC or EHEC in 2 feces,

but duplex SG-PCR could not detect other E. coli virulent
genes. The subsequent bacteriological examination could not
isolate pathogenic E. coli among nonpathogenic E. coli flora.
In case 16, the C. jejuni specific gene was detected in 6
of 9 feces and the astA gene of EAEC was detected in 5
feces (both genes from 3 feces). C. jejuni strains were then
isolated from 9 of 14 feces, but we were not able to isolate the
pathogenic E. coli strain among nonpathogenic E. coli flora.
In cases 19 to 21 analyzed improved real-time PCR using
8 primers for the detection of 7 main foodborne bacteria
and astA-positive E. coli, C. jejuni, EPEC, or astA-positive E,
coliwere detected from 1 to 3 fecal samples on the first run
and the absence of the other main foodborne bacteria in the
analyzed samples was readily confirmed. In case 20, the eae
gene of EPEC or EHEC was detected from 2 of 5 fecal samples
on the first run and the gyrB gene of P shigelloideswas
detected separately from other 2 fecal samples on the second
run. Then P. shigelloides strains were isolated from 2 feces,
but isolation of the EPEC strain was very difficult due
to the presence of large nonpathogenic E. coli flora in
the feces.

In almost all cases, the duplex SG-PCR assay first run
detected these causative agents from more than one of
the five feces. Then, in almost all cases, the presence of
a causative agent (presumed from duplex SG-PCR assay)
was confirmed by the results of the final SG-PCR assay run
and the bacteriological cultivation of additional feces. These
findings confirmed that for foodborne outbreaks duplex SG-
PCR is a useful tool for the rapid detection of both single and
multiple pathogens.
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FIGURE 2: Melting curve analysis of duplex SYBR Green I PCR products in the second run using four primer sets: ST plus PSG, aggR plus
virA, LT plus AHH1, and PAG plus SG; the third run using two primer sets: CCcesE plus yadA and trh plus hlyA; simple PCR with primers

JMS 1 and JMS2.

3.3. Quantification of the Causative Agent in 14 Foodborne
Outbreak Cases. Figure 2 shows the relationship between
CFU and DNA copy of foodborne pathogens using SG-
quantitative PCR (gPCR) assay in 71 feces from 14 cases
examined by viable cell counting. There was no correlation
(r* = 0.1183) between CFU and DNA copy of foodborne
pathogens in feces, although almost all pathogens were
detected by SG-PCR from feces registering more than

10® CFU/g by viable cell counting. By using SG- qPCR assay
combined with DNA extraction using the QlAamp DNA
Stool Mini kit, Bibbal et al. [28] reported a significant
correlation between CFU and DNA copy of ampicillin-
resistant Enterobacteriaceae in swine feces. Fu et al. [29]
reported a significant correlation between CFU and DNA
copy of Lactobacillus and total anaerobic bacteria in dog feces
but found no correlation between CFU and DNA copy of
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C. perfringens. Although accurate quantifications of food-
‘borne pathogens, including C. jejuni and C. perfringens, in
feces were not completely performed by SG-gPCR in this
study, the présence of any foodborne pathogens at more than
10° CFU/g feces was certainly confirmed by melting curve
analysis. There are two major problems for these differences.
One cause is different sample preparation that was used for
CFU from the feces stored in the transport medium and
for qPCR using the mass sample collected for virological
inspection. Another cause is the approach used to construct
the standard curves that were prepared from pure bacterial

"cultures. These curves do not relate with the “real” situation
of a bacterial quantification in a faecal sample and can in part
explain the absence of correlation between CFU and DNA
copy of foodborne pathogens in faeces.

In our routine bacteriological diagnostic laboratory, we
‘used duplex SYBR Green I PCR assay combined with DNA
. extraction via QIAamp DNA Stool Mini kit for the detection
of foodborne bacteria from 21 foodborne outbreak cases.
The causative bacteria were detected in almost all cases in
2 hours or less. The first run was for the detection of 8 main
foodborne bacteria and the second run was for the detection
of other unusual suspect bacteria. The results proved that for
comprehensive and rapid molecular diagnosis in foodborne
outbreaks, duplex SG-PCR assay is not only very useful,
but is also economically viable for one-step differentiation
of causative bacteria in fecal specimens obtained from

International Journal of Microbiology

symptomatic patients. This then allows for effective diagnosis
and management of foodborne outbreak.
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VAN 22 B) i NEOSEIRBEEEL

TOBEREN eI TS Y,
1999 FICEMBAEFRBEICB VN T—RMHF

BAERE R L 1 B/NBOEERIELY | Yinc
BWTIHBESNIE AN REZAvav (L zBE
DFLWETH S HPeV-39 & L CTEBY A L2
HZERE (ICTV) IREShi-, 2007FEHE, b
bR avA 21T 6 EEOOEY/EETFR
DERE EN TS, HPeV (I3 FMINA % BV 1= 45 Bk
DRRETH D43, Hiilz Ao iER/ BIETFET, B
FOFMIE & AV - bR TR E R A
REETH Y, BR TITEEFEH OEESID 5
BILFHRESRL DI NERBHTHD, £ T,
WEE ~-FR Y 25 —PHEHEKIS (reverse
transcription - polymerase chain reaction:
RT-PCR) #& AW RE S BEREDREE L
WX T DI DIHFRAT S ~— DRk
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L7,

HPeV 23, iTE LM EHOBRMERLEBMFAEICE
WTRHEBREINR DI VANV ZALEC D DE
B 1%UTE, =T avA NVABBHIE 30~
50%F2E THHDITHR L TES, R L OHE

KOV THFRARAREEEN TS, £IT,

WEOAEEICIITS HPeV DEFERERREZFEL.
S OIMER/ B FRLEERE OB 2/
L7,

- BMEERE

A BN 36V T 19994 ~ 2006 6F | 2% Y i 34 4 B
MAEREL LTED ONEREREFESLTHE
BEEFERE (194,3004) %AV, OHela, Vero
HRa & FV - ARRaES 1k & U'@Joki-Korpela H®
DEEEE L7z HPeV-1D FEREERRIL (5° UTR) D —&F
BFHWIETA TS A4 v —ev22+,ev22—ZF HU=
RT-PCRIEZ FAVTHRIH L. W& & LB - REH LT,

¥ - MR/ B TR O REICH A 2ZPRT 7
£ R BT B, LREERAN LML
F-RNAZ AV, OVPLR{E T3S E MBS 5 7 5 A
~—HPeV-VP1-S(+:5° —-GGD ARR MTK GGD VAW GAY
GC -3’ ) &HPeV-VP1-AS2(- : 5’ ~TCY ARY TGR TAY
ACA YKS TCT CC-3" ) K TU' nested-PCR
HPeV-VP1-AS(-:5" —CCA TAR TGY TTR TAR AAA CC
-3" )% B/ L 7-One-step PCRIE (RTX&50°C + 30
4y—95C « 199—94°C » 143 +42°C - 157 +72C +
90 &35 A 7 V—T72°C « 1077) 1T->7-, 1.5%
7 Ha— A )VEKKEN%., ethidium bromide%
& TR L7-PCREEW % pGEM-T X7 # —IZH#
HirB I u—= Ttk BERFEZRE L. B
HERIHPVIC DN TIE, 7 =R RICBER S
T W B HPeVl ~ 6 B! &K E ¥ K
HPeV-1:Harris(L02971)® ’ , HPeV-2:Williamsos
(AJ005695)7 ? , HPeV-3:A308-99 (AB084913)* ) , HPeV~
4:K251176-02 (DQ315670)8 , T75-4077 (AM235750) ¥ ,
HPeV-5:86-6760 Connecticut/86 (AF055846)'),
T92-15(AM235749) °) , HPeV-6:NI1561-2000 (AB252582) 1)
B OVPISRIR DB S T B 5 BER OB = 7B
% B HERI R OHET 2/ BESIC SV

TNJ (Neighbor-Joining) &% RV \erFRuTHA
PR 24TV, BB/ BIGFREZRE LT, £,
BEERICES SR, Fil, FITORICIER
TERE & MIFR /TR OBEE & AT L7,

#w R
AJ V==V TRETIE, #AE L 4309 ik
D ) HLOMAEEEIEIC LD HPeV DRI 68 {4
(1.6%) THoDIZx LT, @5 UTR O—% 5
BANCHEIE4 5 RT-PCR 1R L AR, OHika
ERIEGEREE CEETL 104 2. 4 Th o7,
€3

1 HEEEERURT-PCREZAVEEER
{AD 5 D HPeV R H &L

Btes (Btk=)

TR MpasE#E RT-PCRIE
1999 1006 17 (1. 7%) 31(3.1%)
2000 574 4(0. %) 6(1.0%)
2001 215 4 (1. 9%) 6(2.8%)
2002 275 8(2. 9%) 10 (3.6%)
2003 373 1 (0. 3%) 10 (2. 7%)
2004 506 10 (2. 0%) 13(2.6%)
2005 559 8 (1. 4%) 12(2.1%)
2006 801 16 (2. 0%) 16 (2. 0%)
21k 4309 68 (1.6%) 104 (2.4%)

A7 Y == IREBECERLEOICLS
RT-PCR EEH) D35 ZELF D 55 T R e AT T
T o Bk &l 3~6 B D HPeV HEHERK % & %) il 1
B/ BEFRHORENRETHD Z EAHRALL

(K1), £Z TO#HEERE (VP1) $HD RT-PCR
2TV, HEIEEMRE L 66 2OV T PCR
EYOHE R Z RE L, HPeV IR LT S
ST REBIRATICHE LI & 25, DBV AL AD
hFRBRASRE LI miEE & — KT 2E BT
RIBMNATRETH - 7= (K 2),

LA EDFHE TR &7z HPeV104 H0MmiEE!/
& f=m F B o N R X HPeV-1(58),
HPeV-3(44), HPeV-4 (1), HPeV-6(1) T o7z,
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100

100

100 l

HPeV-1
HPeV-4 Kk2511176-02(DQ315670)

HPeV-5 T192-15(AM235749)

BNI-788St(EF051629) O

HPeV-6  Ni561-2000(AB25258)

HPeV—-2 williamson(AJ005695)

HPeV-5 (Con-86)AF055846) O
00
= HPeV~3 (an82853-01(AJ889918)
100
femsasee= HPeV-3 A308-99(AB084913)
100 HPeV-4  T75-4077(AM235750) A
HPeV-1 Harris(L02971) O

M1 5 UIRRD—EZEIET S T5 4 T— RV EERO D FREUEBEH NJ %)
HPeV-1(O), HPeV-4 (A)  HPeV-5(0) [FE—MBFR TH I S A Z —FEMA L LBL

HPeV-1 I EEERIB I N TEH Y, HPeV-3 X
2000, 2005 F &R & B4 T, HPeV-4 13X 2006 £
BEIZ HPeV-6 13 2001 EEICE L fFRRIBE NI, (R
2)

HPeV-1 R Ut HPeV-3 1, Wb 1 BT O
HBHEERFIFE LD, BEAIXIIA, 4 A%
BrEFEMEBELTREBITW:, (&3, 4

HPeV-4 138 I 2 DI BIBRBEN LR
WaN, £72, HPeV-61% 6 AIZ 11 » A~
NN X—FRENOGRE SN ARBERE
MOREFFIZ2 7y F—T A LR A8 BiEFDH
mitEni, (&4, 5)

HPeV BBMERRIE DG b/ BE ORFIT, B
BB (44) . PRORERERYLEE (26) . REAZA(14),
BRE(9) . FROMK ()., EWEMREERE @), ~
RUFX—F (1) Thotc, TRBITIL HPeV-1 @ 31
14 (53%) R INHPeV—3 D 12 {4 (27%) 23 Eett B A 4%
BERENL, — F RSB ER AR R
HPeV-1 @ 11 {4 (19%), HPeV-3 @ 14 {4 (32%) &5

Wi, (&5)
E B

BREHEOLBICBWTIIMBERELY
5 UTR O—E¥ % HIE3 2 RT-PCRIEDFBRRED
BV ENFEREINT, LAL, Z0 HPeV-1 %
TR ENT T A ~—NNZ X35 UTR sRIEHY
B D5 T RARHARAT TId 2004 FLUREIZ B8
A 3~6 BUEHERKIZ DV T O MEY/EEFE
MRENRTARETHD Z EBHBALE, —FH45ME
BRET L VPL SO 7T A = — IR R E A 66/
104 (63.5%) & £30 5° UTR fEIK & 0 {8< . HPeV %
BHEICRHRIET A0, BRELERMELZ R
RFE T F 7272 PCR 77 A = —DRRE L OKIG
SFUEORNNLETH D,

HPeV [BIERR D BEFBRARNT ) DIZLUT D&
AMBERD b,
OMERRAESE  HPeV-1 [T THB &t 2.6 %t
1 BRICSWVHARA LN, QREER -
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A390-01
HPeV-3(AB084913)A308-9%

HPeVr? DQ172451)
HPeV-3 DQ172445)
HPeV-3 DQ172448)
HPeV3DQ172443)
HP%V-B DQ172450)

HPeV -3 DQ172446)
HPeV 3 DQ172447)

A265-06
HPe V—3 DQ172442)

HPeV-3 172449)
HPeV3 8%9918)Can
HPeV-3 DQ172444)
A417-06

A320-06

A287-06
A285-0b

500 Al4102 A415-01

A265-02
1000 HPeV-4 (AM235750)T75-4077
——"E HPeV—4 (DQ315670)K25117602
968 ALy BV
791 1000 = HPev—s (AF055846) connecticut86
L— Yipe V—5(AM235749)T92—15

— [{PeV 2 (AJ005695 ) Willimso

_‘iﬂ — HPeV-6 (AB252582)NII561-2000 |
551 | HPeV 1(L0297‘§Hams

FPev A DQ172438)

HPeV -1 DQ 172430,
HPe VA‘{‘ 0Q172425

1703
HPeV-1 0Q172424)
HPeV 1 DQ172437)

K

RSN
K et 2

A1086-99
HPeV-1 0Q172422)
222-05
HPeV-1 DQ172433)
A248-04
49-04
A447-00

A573-00
HpeV™1 EF051620)BNI-768st
<
HPeV - 188172419) 15
HPeV10Q172421
HPeV-1 00172429)
HPeV1 0Q172439)

A708-99
A329-04
A258-04
A258-05

0.1

VP 1 SRIE D 53> F A AR AR AT (N §%)
AP, SHALEA DB, SFTORERIKL A000-00 (RIABS-RIEF) TRY
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3 /Lo IWATRUIED
2 BHERAE F/SLaYS LR ® ’m} ;;Azlaﬁm(; E
i, I 3
B E /A EFRAR i
HPeV-1 (58 HPeV-3 (4
I o ; eV-1(58 {£)  HPeV-3(44 {#)
; 42 25
£ B HPeV-1 HPeV-3 HPeV-4 HPeV-6
451 # 16 19
1999 31 15 16 0 0
B4l 2.6 % 1 1.32x1
+ 2000 6 6 0 0 0
FEIESEHD 0 rA~48 0rA~65
2001 6 3 2 0 1
<1 51 38
2002 10 5 5 0 0
2~3 5 4
2003 10 6 4 0 0 FERPEE
4< 1 2
2004 13 10 3 0 0
<H
2005 12 12 0 0 0 TH ! 0
> =1 FAN [4) 0,
9006 16 ) ” ) 0 1 U T oSS 87.9% 86. 4%
Eia 104 58 44 1 1 ARLEEOE)
RIEREOE Ak 1229 » 8 12.1 4 A
HPeV-1 3> D\ M HPeV-3 BB 101 £ DT Al
:12.6 »# B
SEHUTDOLEDAEE - 97%
&4 HPeV MLAR/BIEFRR - 2 A NRHHKR
1A 2A 3A 4A 58 6H 1A 8B 9H 108 11A 128 &t
HPeV-1 7 1 0 0 2 3 3 8 9 5 12 8 58
HPeV-3 2 1 0 0 2 4 15 8 3 3 5 1 44
HPeV-4 0 0 0 0 0 0 0 1 0 0 0 0 1
HPeV-6 0 0 0 0 0 1 0 0 0 0 0 0 1
&5 HPeV IER/BIZFRIA - RIS SR
‘ HPeV & AR ST AL
BRBRAE b o ‘
S HPeV-1  HPeV-3  HPeV-4  HPeV—6 #
R FIEA 44 31 12 1 0 1790
IR 23 YL sE 25 11 14 0 0 659
REREL 14 8 6 0 0 167
RIBIE 9 5 4 0 0 93
FROK 7 2 5 0 0 239
MRS 4 1 3 0 0 225
AN F T 1 0 0 0 1 152
0, 0 0 0 0 0 984
at 104 58 44 1 1 4309
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‘HPeV-1 33 L Ut HPeV-3 13X 1 BRLAT DRI b DR
HMRE L, BT HPeV-3 I oW TiX, x4 ORAE
LI-HARERRY OBEmE —BT2HRTH-
2. @FIEA HPeV-1 13FN B4 (9~2 A) ITRIE
U= B 42/57(73.7%) 7>, —J5 HPeV-3 11X (6
~8 A ICFRHE L= BE 27/43(62.8%) M HIRH S
hAERAL bR, MIER/REFRIC LD HRIT
DETMMENRREL > Tz, @FBIREK
R HPeV-1 X E IR B IBRBE N D, HPeV-3
HERBEARCEBABENORERECHRY
SN TV e, HPeV-3 iZ. 1999 EIZYATC—ltE
FREFER 2R L 1 B/ NEOEERE L Y &I
SERESNEZLOTHIN Y, SEIOHETH
e ROBMIE 72 ¥ PHMRER E B LT BE DD
DRI P o T, BBR, FRBERLUA DR
FREERZ R HRE 18/44(40.9%) b bREE
NTHY HPeV-3 ERFRMEDBIRIC OV TIIRIC
BREGIEE2 L THRAMICRITORREZHAEL
TWLERHB EEZ BN,

AFFEIZBWT 2006 FICHICBES N
HPeV-4~6 @ 5 & HPeV-4 R UM HPeV-6 2345 1 {4¢
SRR E NI, HPeV-4 (3 < X 1973 FIHBER
EXNEHREEDIT LY A FYR D H
A B BEIOWE R H D DK T, JRELEE
S OEMIITHTH B, HPeV-6 1% 2006 FLAKE R
AW FFFO LYW pL@EIhTY
B, Hah HPeV-6 M LI~ ¥
—FBEHERTHoTMN, ZoOREKITa Iy ¥
— ANV A8 BILEBEHETH o7z, HPeV-4 KT
HPeV-6 DIRFMECHEEAFROMIITIL, 5K b
BHBESEDOILRIEFEBLETH D,

bt hSLa A VARSI, BUSEarr
DANVABICBT AT oA VAL DR
PefiE L R AR RO SN BV LHEA S
nAMN, WHENORHENDZ &AL, FHE
MEERZIUDEBREBOKBREL Y 2D
AL EDEEMVLERBPETH DI LEX
bivd,
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Detection of Human parechovirus and examination of the

identification method

Miyabi Ito, Teruo Yamashita, Hideaki Tsuzuki, Yuka Kabashima, Akira Fujiura,
Akiko Hasegawa, Satoko Nagaya, Kenji Sakae, Hiroko Minagawa

Human parechovirus(HPeV) is a species of the genus Parechovirus, separated from the genus
Enterovirus of the family Picornaviridae. By 2007, 6 HPeV serotype/genotypes were reported, but
the pathogenicity of each virus type to the infected individuals has not been elucidated.

We detected HPeV by the methods of cell culture isolation and reverse transcription-polymerase
chain reaction (RT-PCR) from the stool specimens collected through the infectious agent
surveillance in Aichi Prefecture between 1999 and 2006. Of 4,309 specimens, 68(1.6%) were positive
for HPeV by cell culture, and 104(2.4%) by RT-PCR amplification of the 5' untranslated (UTR)
region. Of 104 HPeVs detected, 58 were typed as HPeV-1, 44 HPeV-3, one HPeV-4, and one HPeV-6.
HPeV-1 was detected every year and HPeV-3 in each year except 2000 and 2005. Thirty-one (53%) of
HPeV-1 and 12 (27%) of HPeV-3 were detected from the specimens related with gastroenteritis,

while 11(19%) HPeV-1 and 14(32%) HPeV-3 were from those with respiratory illness.

Key word: human parechovirus, infectious agent surveillance, phylogenetic tree analysis,

serotype/genotypes, gastroenteritis, respiratory illness
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il NYAN W2 Ly = O IV &= 4%, =

Bk HED/IF R BN

SHDERE A I AR — B OB

Tl

(KEYWORDS) b ML IOD1ILZ, SiBR,
PR RRRE, BETRE

1. EU®IC

vt b 3% 4 )V A (human parechovirus ;
HPeV)IZ¥ IV o 4 VAR AL am 4 L AR
(Genus Parechovirus : par(a) = £, echo=T 2
—) O EEND 1 REDRNA 4 VA TH
B, B A NVARTE, MIS/NREEEOEREE 2
BRI T A NVAREEEMER, FROE, ~
W F—FOFEREZ a7y F—, 20—
VANAEPRT LIy TFay 4 VAR, RS
RKEDERIANABET BS54 794 VRE,
ABFROBERY A NVABETEAN Y L)L
AR, BBEABEILORBENLETAF Y40
AVVETHATIANIBDIED, HAFF
ANVIE BRI ANVAE), TI R4 LR
B(OBZEIANR), TVEIANVRE, Fu
aTVANARE, BBROBEELBW Y A LV ANE
LTw3,
NLagAVAEE, b XLav L4z
(HPeV) & 2 v 4 » 7 4 v X (Ljungan virus :
LV)DZOoDE» S5/ 5. HPeV id 1956 412/
REFTHEOREGRE LTSSz a—y
ANARZBBLITTI—Y L VR 23EDHhsy 4
VA FRIFERD S 1999 S8 ar L VR &
LTHIZL, ¥ b2SL 3w A LR ] B (HPeV-1)
BLU2H(HPeV-2) E & EN3Y, £i12/0
ROBBRCHERBEBBEE»OHESh S, B

HEDOEZH6BEDMIER/BIZTFRSHEL,
EREED» SMUMEN 2 EN TV B, biE
5 id HPeV-1 & HPeV-3 QLN L\, LV
(&, 1999 FEIZH|E S 2B & X 3 bank vole
(Clethrionomys glareolus) 7> S X N7-» 4 )L
APTCZ OB EOMERAMH ST WA, 2007
FITEFEWIEEHE R (intrauterine fetal death
IUFD) D & Ba i & el b2 /912 LV B
DFEVRE SN, ABRIEBRYSEO TN b 7
BEIhTnsW,

2. MiER/EGFR &iRENY

FIZ HPeV IZBIT 2 &6 % R

HPeV-1(IH Echovirus22 - #Z##k Harris %) |+
HREETHRH SN HPeV O CIdHE L%
FENTWD., 2OBRERIE, BBk, Mg
RE, EEMEBIEKL, W% 05 BEZE B
A= JB M I HiE 4% JE 1% B (neonatal sepsis-like syn-
drome) $£H TH B Lo 5uw VAR
BAEIZ BT % & R L B 2 e Vg
VHb, T, EERAREERYIEDS D5
%)*&L‘:tl‘.é nvc‘l/\é 15.45"'47). ’

HPeV-2(IH Echovirus23 + Williamson #) @4
BEsR A% £, 1956 EDITh i i, X x—
TUVEDEBRB X ONPRSBESEEENLT, &
TEEYBEBRB L UOBMERE D D0 E)
H 5. ELBEIETIEHT ORFEAREEERIIC L 2
L, bHEHGIL 1983 41 1, 85 442 1 4,
86 (2 1 41, 2000 4EiZ 36, 01 44 4 5, 03 4
W1 BIDOEE 11 BlOSEESRE DB 2 .

1) ITO Miyabi EMBETEIEATEMEEY 4 L AFFRE

2) YAMASHITA Teruo [l - 2E
3) MINAGAWA Hiroko EHEHEAMIH - i

0485-1420/09/ ¥ 250/55 X /JCLS

FRIRIRZE vol.53 no.l 200941 A
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#£ B RALIATAIVRICEET BEEERDOEED

EF 7ok

B

BE

3 BERAE E54 ELAER (accession No.) Rk

HPeV-1| F4v 1961 4 BB 14)
TAYH 1964, 1965 18 | RE 15)

A& |1964. 19661967 29 |Ehgsc, WRIHES 16)

A =7 1966~1990 | 109 |BMR, FHREER, U U SWmER K OB 17)
TAYA 1967 1 DR 18)

WHO 1967~1974 | 581 |Big%, WHREHRE, ) v \mEBR, Wk, OB 19)

TAYA 1970 1 0% 20)

Htry 1977~1978 8 |REBfE 21)

Vx4 h 1986 3 |G (AFP), EFENER 22)
74VIVE 1989 1 |k 23)
T4YIVF 1991 4 (BB, PREERYHE 24)
4RFTW 1992 19 |BBk, EREBX 25)

HFy 1985~2004 20 |EBL FFRPBELE 26)

54 | 2000~2005 27 |Blgs, FHESERRGLE, ROME, PHESEER (DQ172416-172441) 27

B 1991~2005 14 {EE%, HREBRE FROR ’ 28)

74753V F 1992 1 Harris (L02971) 3)

A& 1999, 2000 3 | BB, PREERAE 29)

B& 1999, 2000 14 |FPIRERRRAE 30)

75 VA 2002 1 |RERX 31)

KA 2006 1 | THIE BNI-788St (EF051629) 32)

504 2007 4 . 33)

KA 2008 7 |AHEEL BNI-R90(EU024630) 34)
T4VFVF 2008 FRE S, TRUREERRHME (%) 35)
504 2008 33 |EBE%, FHREEME, BEK RBULE, RE# 36)

HPeV-2| A% = —F | 1953~1993 5 |EEdk, WRISRIE : 2,37)
FE P 1998 1 Williamson (AJ005695) 5)

HEY 2001 1 - |Can82047-01 26)

*5 0¥ 2008 2 |4EFEIR 36)

HPeV-3| HZ 1999 3 BBk, HE, BRBE, HRIFREE A308-99 (AB084913) 29)

By 2001, 2004 5 |HiEd, BULE, #dRRddE (B, 5, PR3 Cand2853-01(AJ889918) |26, 38, 39)
FEK)
TAYR 2003, 2004 3 |35 R RARTCIE R 40)
Ty 2000~2005 | 10 |BHE&, WERESRRYGE, BUlfE, PAREEER K251181-02 27)
(DQ172442-172451)
ZEN 1991~2005 16 |E%, MRSBRLE R EEEHERX T 28)
g, Mk

*50¥ 2007 4 2000759 (EU077507) 33)

+50¥ 2008 U |EiEk, BREEgE, Bk, MO, RBH , 36)

HPeV-4| *35 0% 2002 1 |R#, BHFE K251176-02(DQ315670) 41)
TAYH |1973,1975,1982f 3 T75-4077 (AM235750) 42, 43)

ZF:S 1993 1|y othisk NII370-93 (AB434673) 28)

A& 2005 2 NNy X—F, BHEER Fuk2001-282 (AB433630) 44)

A4 2007 1 BB (E) 2006-99(EU077521) 33)

+5v¥ 2008 1 sk : 36)

HPeV-5| 7AUZA 1998 1 86-6760 Connecticut/86 6)

(AF055846) *

TAYA [1982,1983,1992| 4 T92-15(AM235749) 42, 43)

ATy 2003 2 1o A N AIFE Can95219-03, Can95224-03|  26)

r30y 2007 1 1583, Bk, late onset sepsis neonatorum 2000-1108 (EU077511) 33)

T50¥ 2008 3 1Bk R, %B 05-1475(AB443848) 36)

HPeV-6] BX 2000 1 |54 EHE NTI561-2000( AB252582) 28)
: 2000, 2001 9 |BlB%k, WREFREE, RBEE, MSHERE _ 28)
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HPeV-313 2004 FEiZb b2 PD THE L
727 4V A (A308-99 #%) T, FEE. B EmEIR,
— @ TRREREIREZ R L | SN0 S @ik
L BEES Y. COERTIEAT MEIC B
LHHEB YR LR S HERSMATEE SR,
BEIGZEELZCEEL TV, S8y 4 LRI
MiEFR B L CEEFFORETS HPeV3 Bl &
BH LNz DAETIE, BIiCBlss, HkeeE
B, BEE BRUEHEAEE»L®, —F, T
—OyRRALT AU AN OB, PRESRE
BRI, #r4 B ESY B i 85
BTN R Y, PR R IRD,
FL JB 22 #X 58 JE & #* (sudden infant death syn-
drome ; SIDS) BEOOHREB ENATEY, Th
LERBLEOMEUELHEBN SR TS, F 77,
HPeV-3 iZ HPeV-1 {Z L"C%Uﬁlﬁﬁﬁfﬂ(‘@

FARMEREIR 2 1) BREBIOEESHFE N & b

ExhTnws?,

HPeV-4 i 2006 4Ei2 4+ 5 > # (K251176-02
BR)WE A X A(T75-4077 #k) Db & F R FNIR
EENMHLVWEMTCH L £5 0%
(K251176-02) I3 B L BIA B &R L7-6 H
HOFEREEREI OB IR TWES, EF
B LUBEFFEHBNICI 4B EEZD LN
7. 4 ¥ 1) A (T75-4077) # 13 HPeV-1 (IH
Echo22) DZEREKRE LT 1996 F£ICHmE S -5
BERR 7 BIP O RBATIC XD, F2T 1 4kAHT 4
REFESNIZDDOTH S, bHFETIE, 2007
FLEIZY U8B RD, A F¥—F AHE

RS 1 BYOBERENDS.

- HPeV-5 (% 1986 % I 4 B & © HPeV-2
(Echo23) & & 1L7- Conneticut/86 ¥k &5 2K
FIBATOMER, A F ) A TRFIREAEE ShTw
7oRR(T92-15 #F) & & D IC 5 Bl & LT 2006 %42

BRrEIN-b0THE?, -5y
ZMEDBE»LD, 5 0¥ TERL BB

%, REBEOBEPLTPOREIRESATY
5.

HPeV-6(NII561-2000 ) i& 2007 (2 Fi8 1 »
LIRE SNAMEE T, Reye ERETREE L
1 BAROREREEI O8N BEE B
BHE, ERGER, MEERESEOERYRLE
BIPIOORBDFEFICHRESNTVWE®, F

7 T, Bk, REY% BmMEY, F4
VTHAMBR AT OBEEIORES N TV S,
HPeV-4, 5, 6122w Ti, VPl ft7 3 /
FRECH) @ HPeV-1, 2. 3B X UHEOHE M A
5% T EMBOT7a% 4012128 nT,
RALMERIHYT L LANLTHL & 80
IBEEFFRCH LB EED 5N HPeV-1
PAomER/ BEFEICOWTIE, Sl 0R
FEL L CHEHICOWTOREMIZ S & 125 Bk
DEHZEROBTVLETHS. HPeV DI iE
B/BEFR Db S THREKEROA D ST
TUTANVAREIE L ERTHDIIREL E 2 5
N5, BIHERCIBMERER (B, Tun

NA, HEEN RE WAFBR) *EY 5%

PIODPHMESNTB Y EEIUETH 2,

3. &%

HEBEYTE#ERES D% v HPeV-1 B L O
HPeV-3ZDWTid, BT OEFMITHEN 7 &
ntws,

WHO (& 1967 ~74 SE DA EH & HPeV-1
(HFFiE Echo22) 51581 S EEBI DS B 1 LT
PODTEEN61% % EH, 7Oy 4RI
8L TERESH» S ORHEAEE W EREL T
B Fl A9 21— FUITBITS 1966~90 £
DRED, 109B1D) B 1EUTR72% T -
REHBELTYEY, bAER S I HPeV-1 25
S BE S NI IR EFRGIE B E 14 513260 2 Ll
TThHholetDHRENDH DY, MIFEFMITE A~
5L, DPETIE 1 BULEOB I AES R
HINTBHBOD 50 v5 0 FpsidgtR
D 95% DRBITHALFED, 2~12 2 BEsid 20%,
IR ERZ IS OMBBEERIRESLTY
5%, HARRERKIZBWT HPeV-1 W BRENDS
CRARBICEZ sTwa LiEfN s s,

HPeV-3 % 538 L7z 1999 4E 1247 - 72 Y D
AT, HPeV-3 I 2 ELEMER O G
HAREEE, 6 2A~1BRBETIL15%, 1~3
BT 45%, 4~9 B TId 77%, 10~19 & Cit
83%, 20 L ETIX73% THhH o722, TR
W, BEREEDOE A SRHILIETIC HPeV-3 O &
BPEEE DO L FRE LT,

FEMHICOWT, HPeV-1 12 Ao = —57 Tl
EDnOBLUELONEICELY, $5 4T

BEARME vol53 no.l 200941 A8

— 171 —



I S S S S S S L.
- S o JEImIE A
5'UTR 38 3 UTR
HPeV B —— VPO .| VP3 2al28| 2c |s3Al{ac| @ |—aaa
I}
I
TR,
A B
- . v a T TX] o spern
751 5'-3 RS 18 (nt) op] | POR&HE pa
ev22+ CCC ACA CAG CCA TCC TC 312-328 HIE 94 20WH
A 270 | 7=—Y x5 55C 308E |24)
ev22— TGC GGG TAC CTT CTG GG 581-565 {478 75 30 R
| VP1-parEchoF 1/ CCA AMA TTC RTG GGG TTC | 2332-2349 | B 94°C 30 ;fdbﬁs -
F=—UL¥ 50C 30
VP1-parEchoR1| AAA CCY CTR TCT AAA TAW GC | 3,090-3,071 i 3G 1 4
*1 HPeV-1 Harris 1 #f (L020971) (LU BB ERT
%2 RTRS — L5 PCR (35 41 7V) — #3RRIS (720 59) — &7

HPeV BEEFRARE T 71 ¥~ LB

BEA RN LR HPeV-3 i F ¥ THH» 5
AW®, XS5V TCH2IZETLICHITERIE
LOEIPSHECRELLBEE» S OREY»S
WZEFREIhTwAE, bhbhoRETIE
HPeV-1 i3 5412, —F, HPeV-3 XE»5H
KicE B ERB LW I EmEBR TV 5.

4. TV AORKHE

T A NADEE, EE, BEERCED SV
&, BRHEERSIE, [KERNIWR), NERHE
WBARED S OB RBICL A2 0HRENDH 5.
MM Vero, VeroE6, HeLa, RD-
185, CaCo2, BGM, HEp2, BSC-1, tMK,
LLC-MK2293, HT-29, A540 MifaSErHEsh
TWwWb, Tr7uy 4 VAROMBEENE (cy-
topathogenic effect : CPE) 2/R9 4%, =71 v
A WV AFLTE THHAIEE e WIBERD 5 i
ITry7Fuav A VAT 5 RT-PCR(reverse
transcriptase-polymerase chain reaction) ¥ Tid
BARFOBIEAH O e WRIEIZIE, HPeV O
REMEERBR T XX THAH. HPeV-1 12X
HPeV-3 @ CPE HEIABW L OHRET S H 57,
bihbnd Vero & 5\ i3 HeLa Mifa & v 728
BT, 3~I4 BTz ry7uvAfNVAEKD CPE
MHIAT 5. HEOFHAETEEICHI L RER
bbb, BPIFREGFRPAEEICL B DAY

FERIR A

TdH 5D, HPeV-3~6 BliIc oW TikHMmEN A
F 8 L £, ELISA (enzyme-linked immuno-
sorbent assay) DL SN TR0, K
HENIEELEFE,OHB LAY AV ARNA &
FEUCHWA RT-PCREDHBZVIZY TV A A
RT-PCR A3 X 5,

bbb idBE HPeV 5B X Vero ik,
HeLa fifg 2 H\WwCw5b, CPEHEMFZYFuwy

ANVAZHRBLTRPPZERYH 5. THEEE

EHTHho-mE» S S, BICARLA RT-PCR
BIZ L ) E#E HPeV BEFORBEZZERL TS
D, RT-PCR BERZBREORWKRHAR L Bbh 5.
BIESNL2HBRPELRS4 DO HPeVRHMAE Y
S AT —PHEINTVDEY, T TREREIC
HPeV 2 T& 5 H D (A5 UTR SR>,
V- T VAL ABBEAEICERZL OB
VPLEER) P2 BAT5. A ZBREREILEE
WH LA RNA L ETA VABDPLLWEAETH
EREIIHPeV BIZFHETZHIZATE 575 1
B, 48 SEOBMBFZBIEEL TR, —
F, BIZLo TSN A EETFRA L, HiEK
L DEERFIOLEI L ) ESICRIBIFELThE
ThHb, UHETEIERL TWLRVARIETIE
HPeV-1~6 Bl 2T fEZR Y 7V ¥ 4 A PCR L
DMES PR TE Y MBELHERBE, S
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DREZMATE LD >oH 5. F7/. HPeV
O VPO I G ATF F&FH L7 ELISA 74
E, MEZMEC O BHEE%EL ST
53

5. BESLUFE

VA NVAFRNEFEIRESRTELY, £
CDIYTTY AN ZRYIE & FHEC R EA
i@t&%.%%%,WW%ﬁﬁw%S,?%ﬁ
BERIFTHS. EHD SO HPeV-3 B L 156
HOBRMBEE, VIR IEHE L R R L
HahTwiw, 727, 50942ty
ARG, & DD 1 ELT OGRS & DR B
PE L, REETEHOREIIFEENLETS
5. ERRBREEBEIBORETH L7720, KLET
BT TH 5.

6. BbYIC

EMSLITANVARBERFR L Iy
ANARCET AT 7094 VAICE BRRGe &
 ARCAEEREOS W EAEI S D, AR
KBV TIEEBE, WRSFBEEN—BRYTH L
D, HHEEEERIE Lo S0 BRER SRS X
NT\Ww%, HPeV-1 38 X U HPeV-3 LSt i iE
RIZE T 5 HPeV OMBIRE IV T 2070w,
BRI oda—ayss, 44, 72U
CEPLWEYD Y, MIERICL Y REENRR S
WEEEZIILO, SHBRERROERIETH 5.
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