OEMESCVRY T5ZLI2L>T2o00E
BE STV ZEEHFL TV A,
AAEEEIE, 2009 FFIZFEA Lz 2 L FPRATIC
LT, HREK 92 o oEEER (BE
B, #&5H) #AF L, Fei—2Z2MH#S 2B
STz, R ERR D MLVA BE, AU ED 1
BEFEENDOLD (SLV) THY ., 2007 4
WATER & 1% 2 B FRELL ER 2 > Tz (K
1o

2009 4F 4 A 15 BIZHIRBIAH T DD 2
BEIZEERIN e hrodz, 2 BEHZDO 5 A 2
ANOHRIDOE—7 BHE L (B,
BEOEZEIN/ABABLRE VR THE
Tholz, 5 A 17 BRROBEBGERIL 36 T
ol b A8 LY 2EIHOI HIZKEAR
V= BREELE GBI, ZLRIZ3E
A UT-ERBERNX 56 TH Y | 5 5 49 41 (88%)
BN =B TRAE LT, N =BT~
P CiE 36 IR 17 B (47%) & DT (K
2) NI =B AL TRY, =
LI OWATHEERTVEFTDILTNDA
A7 E~OFRICHD (K 3),

AE, EBEFI D DIZIER — D MLVA B %
AT b ODOBEHE LIE TOMT CIitd
525, 2009 EEFNE D= L T FAT /NS I —

WEREREZHENPORDZEBTEREN
7oo BIEFIE DD7208 Y 72 &R THEWH R
Wiz, B EE R EORITIERSG R
W, B A DIRE L7 IE YR
Tz & z013, & DIk ILBOBEIK D BV i
EMRRE L 2o TRAELETRES 52
ZEZ b,

D. &

2 LI EEBEHT LT _ETMLVA OFE R
RE. BRIOERL . BEPD OFRE AR
HhHE B Z & TCL2009 FEDOFAT ORI LLRT
L VBARRIZ R ENT, 2 LT DORITIZ B B
B, KR SRR x IR TRIRITIEA T
< GNIHE \Z38() 5 T AR DEHRMATRE D |k
HEDTERND, UTNEA LBEORE
FREREMAELOETHRKEFE L TN Z
& DEBEME DR I N,

E. fERR/EHEIE
Brlze L

F. iFge3s
Briz7a L
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92 isolates, 2009

1. 2009 4 4-6 H =2 VI ATHEEE (92 BR) @ MLVA B4R & 2007 SR RFEK (2 )

25

20
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5
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S \f@*ﬁ\f@\“@@*’\@"l@"\@\"“@\”é s v&v‘;@;\"i\"l\"i@“ F

#bac ninh #®ha_nam #ha_noi Bhai_phong #hoa binh ®hung yen #nam_dinh #ninh_binh Zson_fa #thanh_hoa #iyen_bai

X 2. 20094 4-6 H 2 L T FAWRN
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3. 20094 4-6 A 2 LI 3AMK (X hFAdbERERR)
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EASBRIEHREMNE FEA LTV YRR - FERYEN R EE)
SRR E S

TOT ORRYSEE LI RMEE O LT P A TREICET A TR T N —F v FU—7 DR
Se[EIAFFEA] D LI B9 S A2

W EE  NRER

ot

ESLRYYEMTERT MIEE—E EEMRE

2E

1L.ER, 74V EVBIUON N ATHBES N Leptospira interrogans D53 +5 A B2 7%,
multiple locus variable-number tandem repeats analysis (MLVA) 2 & Y 1T 72. MLVA i,
INETOHZFEA U TETRUZA T EHEINT-RR DMBEHIBEK LRI TED Z
ERHONE RN, EINDDEICSHT D L interrogans & REEBMOZERIER IO

EEEDBHL N E 2o T,

9. MFEHS LAMPIEIC LAMEZR L7 F 2T DNAKREOEH O, DNA HHESRE Uiz,
A F o AZHRHE Chelex 100 ZIFE NNy 77— 2252 & T, v MNER DNA & %0k

HBREZGL Z LR TE .

e B HY

LV PAETER, WEELVSFAES
(Leptospira spp.) DEHIZ L >TE I DA
HIERIYETHD. VT EAE TR, BE
VSRR WINABRIC L v 250 Bl EO M iERIC 5y
BIND0, ARBRIBTIFEFICEMETER T
X HHBIIR SN TWD. T, mERNS
BILEDLDIE DHFEA L TENRBERS
NT&7z., BxlZThETERNO LS P AY
FBERIZOWT, fAaBY— 7V RAEA B
7 (AaB-ST)E £ O multi locus sequencing
typing MLST)Z4T-> T& 7243, B2 HiMiE
HIZBTAVT NAYIRREILE A FITHHE

ENBEVOTEENRELNE o TE T,

T ARBFE TR,
variable-number tandem repeats analysis
(MLVA) £ 37 VT EETHBES T L.
interrogans DT &4T o 1=,

multiple locus

FRVT MNAVTEXT VT DL OET
FATLTCWANR, JY—2ARBoI&EE
TEMFRER I ERBWIEIIHY. SN TWAR
W ERLIXL T AT DNAKHES LT,
PR B ORE{EZ DNASREIC L 5 LAMP k%
BAF L7zad, il (m4E) 26 Oicixs
v N&2 AW DNA BENVLETH-72. K
WHEECrIA A o RHBIETH % Chelex 100
Z AW g & OfifER DNA FAEEIC X
% LAMP {EDREST 23R T,

J5ik

1. V7FAEZ DNA

AR, 740y, RNFATHBESRE
V7 NAYT L. interrogans 91 ¥k (5 BEED
W 7T AR 1ER, A X308, TFTFT U~
YHFRAI 1R, R7RXI23#, B+ 30
Bk, %2 38k, < — R 38k D4/ - DNA
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% DNeasy Blood & Tissue Kit (Qiagen) % A
VVTHE L7z,

2. MIVA

SEXI1I~3ICHD 1NNEEO T T A ~—
ZHAWT PCR #4T7-7-. PCR EEY D FEA
FIOWER LT H o —RAF VERKEIC X
v, £#VNTR D a bt —¥DEEETo7-. &
SBER O BRAENTIE, & VNTR 0 =2 v —#%
% & 17 Bionumerics & VW TITV, RHEBHT
UPGMA IEIZ L D 1ERR L7z,

3. L MAETMBEHORE

96 RvAr7uafZA4FZ—71L—NZ, PBS
THRLZLVT P A TEERME S, V7
FAE T SBEHRERRIRE EhEN 25 pl T
Mz, 80°C, 3 EFfA v F=2~— kLT,
R BRMSEE T CRIEZ T o7z, BRERE
LT, BELTWARWTZ U —DEEM
50% LI TR > TWAEAEEBMEE L.

4. Mg D Lepto-rrs LAMP (2 X A f§{&#
L7 P RAET DNAKH

bt b 1 ml VL7 PRET
Akiyami B #2728 101~103 fifaiz 725 X 5 iz
10 BEBR AR U7z, FAZE L7zt 1 ml %380
SyBE (4°C, 13,000% g, 10 43) 12h), B6h
72it#% TE 20 pl & %V ik 5% Chelex-100
(salt form, Bio-Rad) #&¢eiZ TE 20 pl IZ¥F
fEL, 10 5rRE W L7-(DNA #®%). DNA &
&2 pul % Lepto-rrs LAMP KGR 23uliZin
Z DNA #IR%1T>7c (3B 4). HEIX

UV EXDOBERTIT- 7.
B 30k

1. Majed Z et al., J Clin Microbiol. 43:539,
2005.

2. Slack A et al., J Med Micriobiol. 55:1549,
2006.

3. Zuerner RL & Alt DP. J Clin Microbiol.
47:1202, 2009.

4. Koizumi N et al. J Clin Microbiol.
52:2072, 2012.

1. BAE, 74V EVBIUNR N ATHEE
SN 7z L. interrogans ® MLVA

FEEEE DT LA ERN TR IC Bt S N
7= L. interrogans ® MiEEEIL, E¥EFUMTE &
D K M A B Australis, Autumnalis,
Canicola, Hebdomadis, Icterohaemorrha-
giae, Pomona & FE Iz, £l MFAD

RT7RAXINOHBES NIV P AE T O
BRI, T _TIMERE Bataviae Tho72. 7
A VYD FBIRRTRXIHHERRD 3
i # # (Bataviae, Grippotyphosa,
Pyrogenes) #/1x C11FEEHD VNTR D= &°
—¥%HEL, UPGMA & CRuM 2 1Bk L
7z (K1).

WEAEEE DR O 3 MIEREDSHT 72 12BN &
e, ZnbERLENERD T T A X
—Z&FAL L, MLVA IZ XY MiEREOSENT
XD ENEDICETEEI N, —JF, WRER
ET7 4 DY b S e E R
Grippotyphosa 33 & U8 Pyrogenes, A & i
IR O M IE#E Icterohaemorrhagiae X84 5 2>
R 725 —%FER L. (B1D. £h
ENDy FAZ —TMFEROENERL TN
LHERRMENR S D120, SHAMIBEEERD
VNTR ZREL, &7 FAZ— L MFERL D
BEZHA LT D.

R7 R X IFHRFIZoHm LT D03, H
WIZEVRE L T AMBERNERDZ &R
Hohbizolz (M2). ZOZ kb, #E
THLVF MR TMERERET HZ LT,

RT3 XX OYLHBERRIC BT 2 7= 72 0 7Ly
BONAHARENRRINT.. —FT, Hik
ROV REMBEHRERD Z LI, FEOM
BHERA L RTRXIBERLIZDOTIX
%<, TOHIRT LITH R FTRAI -1
T RAECT OREEB/BRIL LT Z L E2Rg
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LTWBD0h LIV,

ERNOMERE Autumnalis X7 02 X3 8
EOA R 7 T AZ — %R T 508,
SEFEORNT NG v NEE BRI X LR
LI TRE—IZHFEINDEZ EDRHALNE R
STz, R TH#AT%21T > 7 L. interrogans
M, BERELZAXPLODEERTHD.
L7 oT, REOEBHNRZDOLT NAE S
MERHOMBEE L 2> TWVD Z L RE S
NDH, 4 IR ZOMBEFHOMREEL 2D,
RO E R o TWE RS EZ b
na. 5%, BEAXORMEHEL 7 FAY
S DERERELZITV, B F~DRELEIEE LT
DEEHLZALNCTILERDHS.
SEIOFERND, MLVA IXZE TOHT
A TELD QFBRENSNT E0HL
helpotl. 5%, BEOLVT AT DM
WEITY, B7PTICBTALVT AT 4
fi, REEBYE LT NAYTHTEATDOH
BHEEZH S LTV,

2. IMiEH 5 D Lepto-rrs LAMP 2 & A f§{#
72V 7 b AET DNA BRHHEDOB R
LAMP #1%, PCR C1ZE YV —EDRET
DNA Z#IETE 5720, B2 as 2 0E &
¥, VY—2APRohiiid EETHEAR
BRZWEL LTORT Iy L EbD. =
NETELE, ROOEEICILVSIRAES
DNA #4579 ® Lepto-rrs LAMP £
REAFE L7=As, M50 DNA HHIziEF
v NERWz DNA BEPLETH-T. £
TN S LEEIC DNA BHEZITS 729
® DNA HIHEORE 21T o7z, ZDORER,
MEEDREEEZRET 2y 77— A
RHRIE T D Chelex 100 % 5% M %5 =
LI E o T, RHEEE D A E L7z, Chelex 100
EMARWEEORERBRFIIRIERH Y
2000 V7 AT TH o720, Mz 52
LIZEVEIEHZY 2 VL MR THIM S F
EL, ZOBRHRBFMER, Fv FEAWTE

B DNAZFERLEZBELREThoT-.
SR IDHFEEZXNTATEMT DT EFE
ThBH.

Lepto-rrs LAMP D 7= D 1miEn 5 DNA
FREEYE

i3

| %045 HE(16,000% g, 10 43F)
O

| 5% Chelex 100 %2 7¢ TE 20 pl i858
L #ynsm (100°C, 10 43

| B&

L #058E(16,000 X g, 1 43

&% DNA fafk & LT

MLVA %1792 d 7> TITHINT=TEWTz
REFEEL (ESLRERRVENFERT - MEH
—HB) WCERBN T LR

ASCFERR

Koizumi N, Nakajima C, Harunari T,

Tanikawa T, Tokiwa T, Uchimura E,
Furuya T, Mingala CN, Villanueva MA,
Ohnishi M, Suzuki Y. A new loop-mediated
isothermal amplification method for rapid,
simple, and sensitive detection of
Leptospira spp. in urine. J Clin Microbiol

50: 2072-2074, 2012.

INRIESS. VT N AYSEORR. B 12 H
AL EW o LBRYLVEM S FINES. 2012
F11 8.

— 233 —



— ¥€¢ —

® EE
© &M

7o =
L

@ i

) TqUEY
@ ~rF4

1. MIVAIZEDHAE, 74V Y, XNFATHBESN L interrogans Ok
BT NT 7y MIMIER %R T Aus; Australis, Aut; Autumnalis, Bat; Bataviae, Can; Canicola, Gri; Grippotyphosa, Heb; Hebdomadis,
Pom; Pomona, Pyr; Pyrogenes.



Icterchaemorrhagiae

B*E Grippotyphosa
‘74UEU
Pomeona
B Bataviae
RN BT
D> o JUEY
@ tbr
Pyrogenes P
T4 — s
TR

@& FJ7xXz

2. MINVAIWCEZEAR, 74V Y, XhFAD RTRAINOoRES IV L. interrogans
DR (K1 X0 kY.

3. MIVAIZXAHEADE b, A XBIOTHRXINboBES I L. interrogans I
158f Autumnalis ORGE (K1 X0 HEY).
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R A S BR ERT SRR ) &
WRR 24 SR BB TV PR - BERYUENTSREE (7 U7 HEEN
T VT DFGSERSIITHEEE & DT RT R U —Fy b U —2 Ot L R ARIOR B D815

Epidemiology and molecular characteristics of the hand, foot, and mouth disease in the North of Vietnam
AERA BT DITRIT TR ARDEE L VA VAR THT

W TE/KiEZ
WesrHEE Nguyen Thi Hien Thanh

ENZBGYETEET U A VAR
National Institute of Hygiene and Epidemiology

MEEE

AN RNFATIR, IR, FECH] - BEFIZEHFER RS AUVNET T 1 7 A VR TLEVTL) BYEOT TSRS X
T3, 2011-2012 4RiZiE, R FaetT < ORCHEZ S0 TR DRI TRE L, Akt -
DORERRFE L 72> T B, 2011 FEOFE NFFRFATHICISIT 5, A b A28 R R REE BRI 5,
TUF A ADORH FEET o7, TV T 1 A L RAREMERRIROERTIN ST LT 1 A LR T1 B &S,
FOMMDT T 1T A NVADHF T 7 v F—A6 B IO ¥ —A16 BIRBHEAIZ < M &z, 2011 4E0D
TUT O YA VR T SSRRRO D TR BT o T2 L 2 A, BT C4 DS < it Sz, Bin Tl
B5 & C5 bEIEHITEEE L TV =2 E AL E ol BET LT 1A VA 71 BYYSEDTFITIFEAE L TN B~

NFATH, FROFERET T 2 VA VADFRIET— TR IBEREHEETHY, =T r YA LA T]
BT RIOHER & BIERZ 3 TeF R DRI T & OBFEILOWT, 4% HIEFERBKNETH D,

A. BFREEH

FROFIL, BEEERE U BBWRERB T, PHROR
W2 T e A VABISED 5 BOD 15 Th B,
L2l 1990 EREEELIE, & <ITHRT U7 HUE T, =
TR UA VA TLEVIDIZ L B/NEOAMIEER &t
BIET T 0 VA VABYYEDORBUE LTI TOIEH L, K
ERHEMELE 2o T, 1990 FREBHFITIE, < Lb—
VT BIUEE T BT IR X BB OFEHIEHE D K
FE2 TR IR OJRETEA TANEEAE L, 2000 FERIC A - TH B,
SR A=A RT VT HE N TL, HRE
TUTHET, BVl FIZ L DFROFEIATOREHE ST
WB, NN AT, BER - SECHE SRR AR
PATHHRE ST, BEEREHILE L7e_ AT
2005 4ELIR, AHAEERADHERHE D TR NI TN
HINTEY, 2011-2012 FIFAE LT IR T2 1R
FATOBRTIL, 200 FILL EOREFINHE SN TND , F
7o, BEED AR DT C 2012 FRTHAE LT NREHEFEES
FATOBRZIE, FECHDHESEEICEVTL 2SI Tl
D, DR M AERE EVTL BRSO R U TICE
i} B/NRBMEFERERI DR TIZBI S L Cu - FTREMED S BV,

ATV R VPl SEEODERFF % b L LT o FRE
ok p L, E, 17 OT I CoBES S BVTL I,
TRTOLEERD, 2FEOBRTEITH S genogroup B
X U genogroup C 12K & < 43031, & 51T subgenogroup
B1~B5 36 £ UNC1~Ch (M FA S 415, 1990 EEAERHLARE,
BHIZ, B3 BLUB4, Cl BIUC2 B, HT VT D%
DOHIFTHEESN TR Y, 1997 £D~ L—3/7, 1998 4E
DEBITIIT 5 VL g% & b 72 9 IR F 2 DR
17T ZHENLB3 B L2 NEBR TR Ch o T2,
AN FATE, Bk, HIEEED 6 NEERBETFEIT
BT, 2011-2012 FDOFE AR TOEELFRR 7 A
NVATTEGTFRICA TH Y, 2012 FITH RV T TS
PO SV BVTL BEFIEL CL EE SN TS, F
EElD BVT1 S5k C4 & P HOBEEME D= C4 BRI,
B, BR, AR MU TETHHESINL TN, »
FDL A EVT1 BEREFIDORFEGATITIEBE S L TR0,
RPN F LIRS LTS BVTL O TR,
DL ZAFEERESI TR,

W7 OT DL OHIENBIL, SREETHER L,
D30, OHES THBESIND 7 A VA & o3 TR BE M
DENEVTL 3L S QW B, BVTL S5BEROS TR
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WHRRATIZ L5 & BED EVT1 Bin R L RBOEE
DR BREMEIIERD STV VRV, 2011-2012 4EICE
FERF] - FECBIZ AL D KB R ORI TANEAE Lz b
T A THBES U EVTL S3BER D FES AT L OV
A NVARFRNTIIEE Ch 5, AT, N h T A
National Institute of Hygiene and Epidemiology (NIHE) 33 5 OVERELHF
A IVAE IR E DI\ NEDERR L OEBRE DG
BT AR AR L LT N AR A F
JE DR DEEANEITERS KON BVT1 43BIERROD 4y TSR0 RAT
179,

B. WrFE5IE

AEEA BT LTI, HEFIE SRR ARE—
TV ABHN I SHESL SIVTORYY, F i, R
T A S ED  EREDWIAH] b FEAICITEFE ST
72, NIHE i, B N AOFE DREFIZ Bk
T HEERIEE VW T n U VAR R X
Vo~ AR L AT A NV ARIER L O
TSR A L5, NIEE 1281 5RO
FEREDWTOMEZ LI IR T (B 1. Dr Nguyen Thi Hien
Thanh #2{EEHE .

I ~Saple {throat swab.)

M1

NIHE 23V T, =& LT 2011 FEDF R HREEN LR
Hanfzxzor5a AR VPl EROEERFIITC X
0 A NABRIEFE L, —E#80 EVI1 ERIZ OV T %

AR HAT o T,

AR FACBITAFRRORIA TR L= T U A VA
JRRIAY—A T RIZEET D EHERIE, X M ANIHE
RRZES 4835 T % Dr Nguyen Thi Hien Thanh 7> D TEEEML
BT, BERRBISE RSOV TR, NIHE {AIRFZE554E
T L AWEREE (BTERD IR LT,

AEEEE, & LT 2011 FEIZRE LIz M o300
FR IR SRR R (EEER R, BERVK, &
8) & BT AT o o, RESTEIRICE - TRREE L,
B TFRER L OV A IV AGEERBRICHE Uiz, W) Bl
HI U7- RNA 2858412 17~ semi—nested RT-PCR &2 L ¥ VPL
HA TR A AR L, BRUKENT K 291 RERE85 7 VD
DYEIE DNA 2455 U7z, HEIE DNA 28530 & U CHEEED IR
HrEA7V, RNABIFIOMERIEIC LV, =25 1 A LRI
158U (serotype) 3 BV NIEL (type) ZFIE LIz, EV71 438
BRD 5 B, REFAILERZOWTC VPL BIGF 2 b LIT L4y
TR LY, BVT1 BT R Uz,

C. WFFeRER

D TrFuvAf VAEEFRY - EnTETc L 53
b AR TR QR R SRR (2011 ) H»
bR EN - T A L ADR]

A MFAIGHOF R ORBEICHEFRT S 912 RIED S
5. pan—enterovirus snRT-PCR IZ L A B =FHHIZ LD .,
603 HR{K(64%) R T u VA VARG TFBHETHY, =
YT RYANVAGHERED S B, 275 Rik(=rTarvA
JVARBMERRAR 46%) 23 BVT1 & [RIE SNz, YRS T
WXV =T ay A VARRZAT o7 EVTL LIS 328 &
oS B, 177 BIEGEG) B s Y yF—T A LA A6 Bl
(CVA6), 102 BRI EIW) A 7Py —T A LR Al6 BiL
FESHz, £0Ofh, 27 yF—U A NVAABBLOB
BETANRE SRR T a A VADRRE S,

2) RS AIEROFR DIREERI (2011 45) 2> HRH
S BV OBfsTR

FRH S U2 EVTL RO 5 5 49 BRIZ-OV T VPL SRR O
ESRITEATV, S PR 24T o 72, 2011 FFDFR
HIRTATREZALER A N AOF R OREFH bR S
7= BVIL BRIk, B3 3 BEOERTE BV
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subgenogroup Bb, C4, C5) A3e3 Hiiz, 2011 40 EV7l
RTC, b0 & b RSEE O 472 BVTL BIE AU (EVTL
SR 14%) . FETE L CWD EVTLER & R
& Cdo 5 CATL Tl o T, R T B5 (20%) 33 L 1UN2005
~2009 FHZHNT TR R AT 5 EVTL S8k oE
ERBIETHCTh o TR mTE C5 (6% bAEE)s HikE
ENiz, BT C4 1L, 2010 EMLESEEICHRIE SN,
2011 FOFR ORI TRHIITZERFR VA VA L 725
77

TGt A VA IR T, X M AEROBETET
& HIBETHL C5 1 (209-VN #K, 2006 G408 12T
ANVAR Ny 7 BB L, BT RTFTRE LT A VA%
MR ZMNT LTz, £, BATHBES L ¢4 #
(75-Yamagata) iZ, X b FABIUOHERT-TEHE LT
5 CABRE D FREFNTEB CTH D Z LD, BTl
CA BRIZYERR & L C oA VAR AOTND,

D. BEB I UESROIIE &

AR FATH, 2005 FLCR, HER] - FECHIESTeF
J& OIRTA TSGR RS STV B, AR N AT,
BEGIZ SRR DRRET— A T A5
HEr SN TR LT, EEFZESHFR DFER YA VAL,
INETHLNIZEIN TR T2, 2011 FOX R A
AEBOF R IR BE R bR S h e =7
0 A JVARIBNC LY | DT, TOHEOFRE 0FEERE
TANVAD h Ly RBRBELNE o7, PROFERY A
VAL LT, EVTL DESEEICRE SN, TE, BAR
EEDICRT VT MR TG AER BN HRE Sh QD
CVAG B LURSHIBAERE I R STz, CVAG 1, AR T
ek, thoa sy AT A NRL EBIZ, ~
X—TFOFERFR T A NATH-oT273, 2008 FELIE,
FROFRAEFD D ORMRHBEEAMEI L, 2011 EZ13RH
BRFROROFEERFR Y A VA LR o7, FRORR
F O BEIEDFEEIZ B 54~ D 5D CVA6 &, Tk,
IR TGS LTV V2 CVAG 1, AR BIRIR
WEETAZEDNRIND Z Db, BARBIUWS M
LCHBES U CVA6 DA FEFHWENTAS, S HUEL S
Nno,

AR A CIFEERE LT D BVT1 SBEROS 2R
fEMTEAT T2 & Z A, FHEL B0 2011 SF55HERDS, FE
CHEFRICEIE L QW BB ¢4 LRICEETRUCR

THZENRRALDE ol BIETFAICA DEVILERE 5T
FRCARNTITRRIR EVT1 BRI, PEARLLSY, B
AR, N M FAFETHIFRESNTWD, £/, 2012
T AR T T CHAT U EIET T 1 U A )V A RYE
FATEFIDZ > BIRH SN EVTL bR THRICA L3k
INTWBD, 2006~2009 FZHNT TILERA M A2
% EVT1 SBEROEE B FENIAN N AEA OBET
B C5 72072, 2010 FE0HIBR T C4 3SR R
S, 2011 FOFR DRITTRACIIEE TR D A VA
Elpolr, NMFATE, ITHE, EER BV BETERN
C5 M C4 [ ANV o - AlREMA YRR STz, Ll
2011 T, BEFALBS BLUMERAID 5 it Sh
THEY, BV B RO & BERZ & 0FR DR
ITE DBFEIZONWT, S BIERANETH D,

E. #FgEsk

L SR (RS L mEEE 2 A1)

1)  Burns CC, Shaw J, Jorba J, Bukbuk D, Adu F,
Gumede N, Pate MA, Abanida FA, Gasasira A, Iber
J, Chen Q, Vincent A, Chenoweth P, Henderson E,
Wannemuehler K, Naeem A, Umami RN, Nishimura Y,
Shimizu H, Baba M, Adeniji A, Williams AJ,
Kilpatrick DR, Oberste MS, Wassilak SG, Tomori
0, Pallansch MA Kew O. Multiple Independent
Emergences of Type 2 VaccineDerived
Polioviruses during a Large Outbreak in
northern Nigeria. J Virol (in press)

2) Fukuhara M, Iwami S, Sato K, Nishimura Y,
ShimizuH, AiharaX, Koyanagi Y. Quantification
of the dynamics of enterovirus 71 infection by
experimental-mathematical investigation. J
Virol 87: 701-705, 2012

3) Nishimura Y, ShimizuH. Cellular receptors for
human enterovirus species a. Front Microbiol 3:
105, 2012

4) Nakajima N, Kitamori Y, Ohnaka S, Mitoma Y,
Mizuta K, Wakita T, Shimizu H, Arita M
Development of a  transcription-reverse
transcription concerted reaction method for
specific detection of human enterovirus 71 from
clinical specimen. J Clin Microbiol 50:
1764-1768, 2012

5) Wong KT, Ng KY, Ong KC, Ng WF, Shankar SK,
Mahadevan A, Radotra B, Su JI, Lau G, Ling AE,
Chan KP, Macorelles P, Desai AS, Ravi V, Nagata
N, Shimizu H, Takasaki T Enterovirus 71
encephalomyelitis and Japanese encephalitis
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6)

7)
8)
9)

10)

11

12)

13)

14)

distinguished by  topographic
distribution of inflammation and specific
intraneuronal detection of viral antigen and
RNA in the <central nervous system
Neuropathology and Applied Neurobiology 38:
443-453, 2012

Fujimoto T, Tizuka S, Enomoto M, Abe K,
Yamashita K, Hanaoka N, Okabe N, Yoshida H,
Vasui Y, Kobayashi M, Fujii Y, Tanaka I,
Yamamoto M, Shimizu H: Hand, Foot, and Mouth
Disease Caused by Coxsackievirus A6, Japan,
2011. Emerg Infect Dis 18: 337-339, 2012
WEkEy:  ET7UTHERARLE LEFROR
FATOHR, BIRE 2013 (ERIH)

kg FROF, REE BUESNA 2013],
A5 4 HVERE 1, 28-30, 2012
EAkEL: FROFOMER.
751-758, 2012

BEAAN, FEF, FHEARE, ITREZR, &)
S, EEMVENL, THET. AR (B B
LLisERTE., ER{E—. Tao Zexin, XuAigiang, Zhang
Yong, XuWenbo, BEARIA., fERA, INEAER
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Virological Investigation of Hand, Foot, and Mouth Disease, Northern Vietnam, 2011

Abstract

603 / 912 clinical samples from patients with hand, foot and mouth disease in 2011 collected
from Northern provinces of Vietnam are positive with enteroviruses including 275 positive
samples with HEV71 (45,6%) and 328 positive samples with other enteroviruses (54,4%). As
the result of 328 sequenced PCR products, 177 samples were identified as Coxsackievirus A6
(53,9%), 102 as Coxsackie A16 (31,3%), 4,6% as other CoxsackieA viruses including type 3,
10, 12 and 13; 0,6% as Coxsackievirus type B; 4,3% as echo viruses; and 0,9% as Polio-
Sabin virus and enteroviruse typ 96, 15 samples were identified as Rhinovirus (4,6%).
Phylogenetic analysis of 49 HEV71 strains showed 2 genogroups B and C with 3
subgenogroups B5, C4 and C5 that cocirculated in norththern Vietnam in 2011. However,
viruses belonging to subgenogroup C4 predominated with 73.5% and after is 20.4 % as B35,
only 6.1% as subgenogroup C5 that circulated during a long period before. Disease was
mainly detected in children under 3 years of age

Keywords: Hand, Foot and Mouth Disease, enterovirus, human enterovirus 71, coxsackie
virus A6, A16; coxsackie virusB5; Echo virus30

Introduction

Hand, foot, and mouth disease (HFMD) is a common febrile illness of early childhood,
characterized by 3—4 days of fever and the development of a vesicular enanthem on the
buccal mucosa, gums, and palate and a papulovesicular exanthem on the hands, feet, and
buttocks (/). HFMD is caused by acute enterovirus infections, particularly by viruses
belonging to the human enterovirus A (HEVA) species

The genus Enterovirus of the family Picornaviridae is divided into 9 species, 5 of which
infect humans. These viruses include the prototype species poliovirus, as well as HEVA,
HEVB, HEVC, and HEVD. Viruses belonging to the HEVA species include 11 serotypes of
coxsackievirus A (CVA; serotypes 2-8, 10, 12, 14, and 16), and human enterovirus 71
(HEVT71)
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Since the discovery of HEV71 in 1969 , numerous outbreaks of this infection have occurred
throughout the world, the prevalence of HEV71 infection in the Asia-Pacific region has
greatly increased since 1997, concurrent with an increase in the prevalence of HFMD, HFMD
outbreaks have been recorded in Japan, Malaysia, Singapore, South Korea, the People's
Republic of China, and Australia, The most extensive epidemic of HEV71 occurred in
Taiwan in 1998, with =1,3 x 10° cases of HFMD, 405 cases related to severe neurologic
syndrome , and 78 deaths, The deaths were due primarily to the development of brainstem
encephalitis and neurogenic pulmonary edema

In 2003, we isolated HEV71/C4 from 01 patient with HFMD and have relation to severe
neurologic syndrome, In 2008, a HFMD outbreak happened in the north of Vietnam and we
isolated HEV71/C5 from 7 patients in this outbreak, Although laboratory surveillance has
been shown to provide adequate warning of impending outbreaks of enteroviruses associated
HFMD, laboratory surveillance for enteroviruses from patient with HFMD has not yet been
established

A reverse transcription-seminested PCR (RT-snPCR) assay was developed for the detection
RNA of EVs and EV71 from clinical specimens. The VP1 RT-snPCR assay was slightly
more sensitive, and was used to identify EVs in clinical specimens. A product of the expected
size was successfully amplified and sequenced from clinical samples, The VP1 sequences
derived from the RT-snPCR products allow rapid phylogenetic and molecular epidemiologic
analysis of strains circulating during the EV season and comparison with EV sequences from
past seasons or from different locations around the world,.

Materials and Methods

Specimen Collection

A total of 922 specimens were collected from the children with HFMD. Each child had at
least 1 specimen collected from vesicle fluid, throat swab, or stool. 20% of specimens in PBS
(+) were treateded with chloroform (1:10 in phosphate-buffered saline) before use for virus

isolation in cell culture and molecular biology

Tablel, Primer used for research

3009-
AN32 5-GTYTGCCA

3002

3009-
AN33 5-GAYTGCCA

3002

cDNA

3111-
AN34 5-CCRTCRTA

3104

3009-
AN35 5-RCTYTGCCA

3002

2207- 762

SO224-F 5-GCIATGYTIGGIACICAYRT PCRI1 226
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2969-
SO222R 5-CICCIGGIGGIAYRWACAT 2051
2602- 375
ANS9F | 5-CCAGCACTGACAGCAGYNGARAYNGG 260
' PCR2/EVs 577
ANSSR | 5-TACTGGACCACCTGGNGGNAYRWACAT 2951'
5 2352- 376
ATAATAGCA(C/T)T(A/G)GCGGCAGCCCA 2375
MASO1S | -3') PCR2/EV7I
2709-
5 — AGAGGGAG(A/G)TCTATCTC(C/T)CC 2728
MASO2A | -3')

RNA extraction, Stool suspensions were prepared by adding 5 ml of phosphate-buffered
saline (+), 1 g of glass beads (Corning Inc,, Corning, NY), and 0,5 ml of chloroform to 1 g of
stool sample, shaking the mixture vigorously for 20 min in a mechanical shaker, and
centrifuging at 1,500 g for 20 min at 4°C (33), the supernatant was transferred to a fresh
tube, (10% stool suspensions),

140 1 of the specimen extract was combined with an equal volume of

Vertrel XF (Miller-Stephenson Chemical Co,, Danbury, CT), shaken vigorously, and then
centrifuged at 13,000 _ g for 1 min at room temperature, The aqueous phase was transferred
to a fresh tube, Other specimen types (including blister fluid; throat swab samples) were
processed without pretreatment, Twenty micrograms of proteinase K (Roche Applied Science,
Indianapolis, IN) was added to 140 1 of each liquid specimen or fecal extract, and the
mixture was then incubated for 30 min at 37°C, Nucleic acid was extracted from the digested
specimen with a QlAamp Viral RNA mini kit (QIAGEN, Inc,, Valencia, CA), which was
used according to the manufacturer’s instructions, The eluted RNAs were passively dried in a
benchtop desiccator under vacuum, The dried RNA was resuspended in 16 1 of sterile
nuclease-free water and stored at 20°C until use,
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RT-snPCR and sequencing.

- Synthesis of cDNA was carried out in a 5 pl reaction mixture containing 4 pl of RNA and 1
pmol each cDNA primer (primers AN32, AN33, AN34, and AN35; Table 1), heat mix in a
70°C hear block for 5 min and immediately chill in ice water for at least 5 min.

In a 20 pl reaction mixture containing 05 pl RNA reaction mixture, 100 pM each
deoxynucleoside triphosphate (dNTP; Invitrogen), 4 ul of 5 x reaction buffer (GoStript,
Promega), 1.5 pl MgCl12, 20 U of RNasin (Promega Corp,, Madison, WI), and 100 U of
GoScript reverse transcriptase (Rocke) , incubation at 25°C for 05 min, 42°C for 60 min, and
70°C for 15 min

- Synthesis of PCR1: Following incubation, the entire 05 pul RT reaction mixture was then
used in the first PCR (final volume, 25 pl) (PCR1), consisting of 5 ul of 10 x PCR buffer
(Roche Applied Science), 200 uM each dNTP, 50 pmol each of primers 224 and 222 (Table
1), and 2,5 U of Tag DNA polymerase (Roche Applied Science), with 40 cycles of
amplification (95°C for 30 s, 42°C for 30 s, 60°C for 45 s),

One microliter of the first PCR was added to a second PCR (PCR2/EV71) for seminested
amplification, PCR2/EV71 contained 40 pmol each of primers MAS01S and MASO02A
(Table 1), 200 uM each dNTP, 5 ul of 10 x FastStart Taq buffer (Roche Applied Science),
and 2,5 U of FastStart Tag DNA polymerase (Roche Applied Science) in a final volume of 50
pl, The FastStart 7ag polymerase was activated by incubation at 95°C for 6 min prior to 40
amplification cycles of 95°C for 30 s, 60°C for 20 s, and 72°C for 15 s, The reaction products
were separated and visualized on 2% agarose gels containing 0,5 ng ethidium bromide per ml
One microliter of the first PCR was added to a second PCR (PCR2/EV) for seminested
amplification, PCR2 contained 40 pmol each of primers AN89 and AN88 (Table 1), 200 uM
each dANTP, 5 pul of 10 x FastStart Taq buffer (Roche Applied Science), and 2,5 U of FastStart
Tag DNA polymerase (Roche Applied Science) in a final volume of 50 ul, The FastStart Taq
polymerase was activated by incubation at 95°C for 6 min prior to 40 amplification cycles of
95°C for 30 s, 60°C for 20 s, and 72°C for 15 s, The reaction products were separated and
visualized on 1,2% agarose gels containing 0,5 pg ethidium bromide per ml and were
purified from the gel by using a QIAquick gel extraction kit (QIAGEN), Slight variations in
the sizes of the PCR products (350 to 400 bp) were observed due to VP1 gene length
differences in the different serotypes, as described previously (12-14, 19), The resulting
DNA templates were sequenced with a BigDye Terminator v1,1 ready reaction cycle
sequencing kit on an ABI Prism 3100 automated sequencer (both from Applied Biosystems,
Foster City, CA) by using primers AN89 and AN88 (Table 1),

Sequence analysis: The amplicon sequences were compared with the VP1 sequences of EV
reference strains, including at least one representative of each recognized serotype, by script-
driven sequential pair wise comparison with the program Gap (Wisconsin Sequence Analysis
Package, version 10,2; Accelrys, Inc,, San Diego, CA), as described previously (15, 18, 19),
In cases where the result was not unequivocal (highest score less than 75% or second-highest
score greater than 70%), the deduced amino acid sequences were compared by a similar
method,

Statistical Methods
Differences between proportions were tested by using the y* test with Yates correction or

Fisher exact test, Epi Info version 6 (Centers for Disease Control and Prevention, Atlanta,
GA, USA) was used for the analysis,
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Flow chart for detection of all enterovirus serotypes from clinical samples
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RESULTS

1. Enteroviruses was protected by snRT-PCR and Seq.
Tablel. Result of Enteroviruses anf EV71 by snRT-PCR in 2011

N (+) EV71 (+) Enterovirus
N %
collected NH) | %)
report tested N(+) %(+) N(+) Y%(+)
samples
20.529 912 4.4 603 | 63.5 275 45.6 328 54.4

Positive rate of EV71 and other EVs

B %(+) EV71
B %(+) EVs

Figure 1. HEV-71 and EVs was protected by snRT-PCR

In 2011, 603 of 912 HFMD cases (63.5%) were found positive for HEV by using enterovirus

general primers, and snRT-PCR method. HEV-71 and EVs occupied 46% (275) and 54%
(328) respectively. (Figure 1).
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Table2. Result of enterovirus serotypes by sequencing in 2011

N Result of Enterovirus serotypes by seq.
enterovirus (+) Coxsackievirus - A @
_I_
by snRT- () G o
Other Other | Rhinovirus
PCR CAV-6 | CAV-16 CB Echo
CAV EV
3 (EV96
177 102 15 2 14 15
328 & Polio)
53,9% 31,3% 4,6% 0,6% 4,3%
0,9%
89,6% 5,8% 4,6%
% positive with serotypes of EVs
B CA16
O other Evs
O Rhino

Figure 2. Enterovirus Serotypes was confirmed by Sequencing

328 of other EVs PCR-2 products were sequenced with primer pairs at position of
primer F 2602-2627 or primer R 2977-2951 (375nt). The result showed with 53,9% of
CoxsackieA 6; 31,3% of CoxsackieA16. The other entroviruses containing 10.2% with CV-
A3(1), A10(4), A12 (8), va Al13 (2); CV-B3, B4 (2);14 echovirus type 30 and 2 Polio, 1
EV96 were also detect (Figure 2)
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ECHOW ®
2% % of Enteroviruses

other CV 1%
3%

Figure 3. HEV-71 and Enterovirus Serotypes was confirmed by snRT-PCR and
Sequencing

In total of enteroviruses caused HFMD in 2011, HEV-71 was 47%, CAV-6 with 30% and
CAV -16 was 17%, The rest was other CAV, CB, Echovirus and other EVs as Sabin
poliovirus and EV96.

Table 3. Enterovirus type 71’s subgenogroups

TT of PCR TT of EV71 PCR C4 C5 B5
produts/EV71 products sequenced

275 49 36 3 10

% of each EV71 subgenogroup 735 6.1 20.4
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