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PCR based analysis of the strains from Kolkata showed
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V. cholerae strains circulating in Kolkata during 1995-2005
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Analysis of promoter region of ctxA
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Analysis of promoter region of zcpPH, which differs between
El Tor and classical in toxin regulation
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A PCR-based assay was developed to discriminate the classical, El Tor, and Haitian types of ctxB alleles. Our retrospective study
using this newly developed PCR showed that Haitian ctxB first appeared in Kolkata during April 2006, and 93.3% of strains iso-
lated during 2011 carried the new allele. Dendrogram analysis showed a pulsed-field gel electrophoresis (PFGE) pattern of the
new variant strains isolated recently that was distinct from the PFGE pattern of the strains carrying classical cfxB that closely

matched the 2006 to 2007 variant strains.

7 holera still continues to be an important cause of human in-
*wmsfection, especially in developing countries that lack access to
safe drinking water and proper sanitation. The recent devastating
cholera outbreak in Haiti (13), for the first time in almost a cen-
tury, placed this ancient disease at the forefront of the global pub-
lic health agenda. In May 2011, the World Health Assembly rec-
ognized the reemergence of cholera as a significant global public
health problem and called for the implementation of an integrated
and comprehensive global approach to cholera control (17). This
dreadful diarrheal disease is caused by the Gram-negative toxi-
genic bacterium Vibrio cholerae (7). To date, more than 200 sero-
groups of V. cholerae are known, but only serogroups Ol and
0139 cause epidemic and pandemic cholera (7, 16). To date, the
world has experienced seven pandemics of cholera. Among these,
the first six were caused by the classical biotype strains, whereas
the ongoing seventh pandemic has been caused by the El Tor
biotype (16). In recent years, the emergence and dissemination of
novel pathogenic variants of V. cholerae O1 throughout many
Asian and African countries (1, 3, 5, 9, 10, 11, 15) indicated a
cryptic change in cholera epidemiology. Our recent study showed
that the El Tor variant strains of V. cholerae O1 have replaced the
prototype El Tor biotype strains in Kolkata, India, since 1995 (15).
This report, together with the recent massive cholera outbreak in
Haiti, caused by V. cholerae organisms with a mutation in the 58th
nucleotide of c#xB (4), motivated us to investigate the emergence
and dissemination of this new variant of V. cholerae O1 biotype El
Tor strains, if any, in Kolkata.

In this study, we have developed a double mismatch mutation
assay (DMAMA) to accurately discriminate the classical, El Tor,
and Haitian type czxB alleles through a rapid and simple PCR-
based assay. A total of 142 V. cholerae O1 strains were included in
this study. These strains were selected from the repository of the
National Institute of Cholera and Enteric Diseases, Kolkata, India,
covering different months of each year from 2004 to 2011. V.
cholerae O1 strains O395 (serotype Ogawa), N16961 (serotype
Inaba), and EL-1786 (Ogawa, El Tor) were used as standard
strains for the classical, El Tor, and Haitian type, respectively.

Development of the DMAMA-PCR. All 142 tested strains,
along with the control strains, were grown in Luria-Bertani broth

0095-1137/12/$12.00 Journal of Clinical Microbiology p. 000

(Becton Dickinson, Sparks, MD) for 18 h and then streaked on
Luria agar (LA) plates. In this study, we focused on ctxB in V.
cholerae O1 strains to confirm the strains carrying Haitian, classi-
cal, and El Tor alleles in a simple PCR-based assay. Current meth-
ods for differentiating the biotype-specific cholera toxin B (CTB)
subunit of V. cholerae O1 necessitate MAMA-PCR with biotype-
specific primers, nucleotide sequencing of the ctxB allele, or an
enzyme-linked immunosorbent assay (ELISA) using classical or E1
Tor CT-specific monoclonal antibodies. Among these, the first
has been the method of choice as it is simple and less time con-
surning. However, reports on influxes of new variant strains of V.
cholerae O1 with an additional mutation at the 20th amino acid
position (58th nucleotide position) clearly point out its limitation
in the discrimination of ctxB genotypes. The previously published
MAMA-PCR (8) is based on two biotype-specific reverse primers,
each bearing a mismatch at nucleotide position 203 and, hence,
incapable ofidentifying the Haitian type ctxB allele. Therefore, for
discriminating the classical, El Tor, and Haitian type ctxB alleles,
DMAMA-PCR was designed and validated in this study. We de-
signed two allele-specific polymorphism detection forward prim-
ers, ctxB-F3 and ctxB-F4, each bearing a mismatch at its 3’ end
(Table 1). These allele-specific primers each carry specific nucle-
otides, A and C, for the Haitian and classical allele, respectively, at
the 3 end. Furthermore, we enhanced the 3’ mismatch effect by
introducing another nucleotide, G (instead of A), at the second
nucleotide position (i.e., the 57th nucleotide) from the 3’ end of
both primers. We used the ctxB reverse primer that is specific for
the classical biotype (Rv-cla), as described by Morita et al. (8), as
the conserved reverse primer. As shown in Fig. 1A, the DMAMA-
PCR successtully discriminated the three different allelic subtypes
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TABLE 1 Primer sequences, amplicon size, and annealing temperature used in PCR assays

Primer Sequence (5'-3") Amplicon size (bp) Annealing (°C) Reference
Rv-cla CCTGGTACTTCTACTTGAAACG 8

ctxB-F3 GTTTTACTATCTTCAGCATATGCGA 191 56 This study
ctxB-F4 GTTTTACTATCTTCAGCATATGCGC 191 60 This study
ctxB-F GGTTGCTTCTCATCATCGAACCAC 460 55 12

ctxB-R GATACACATAATAGAATTAAGGAT

of ctxB. V. cholerae O1 strains having the ctxB allele of genotype 7
yielded a 191-bp fragment of DNA with the primer pair ctxB-F3/
Rv-cla but not with ¢txB-F4/Rv-cla. The classical control strain
(0395) produced just the opposite result with the same primer
sets, and the El Tor strain (N16961) did not show any amplicon in
either PCR assay due to the double mismatch in the forward and
reverse primers (Fig. 1A).

Sequencing analysis to evaluate the PCR-based result. To
further confirm our PCR results, 14 representative strains, which
yvielded positive bands for the Haitian ctxB gene by DMAMA-
PCR, were selected for DNA sequencing. For sequencing, a sepa-
rate pair of primers (ctxB-F and ctxB-R) was used to provide the
sequences of the whole ctxB genes. Nucleotide sequence analysis of
the ctxB genes of the 14 representative strains of V. cholerae O1
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FIG 1 (A) DMAMA-PCR to detect the type of ctxB allele in representative Vibrio cholerae O1 strains of Kolkata using primers (cfxB-F3/Rv-cla) for the Haitian ctxB allele
(top) and (creB-F4/Rv-cla) the classical ctxB allele (bottom). The extreme right lane contains a 100-bp size ladder. Lane 1, L19089 (V. cholerae O1, 2006); lane 2, 14706
(V. cholerae O1, 2006); lane 3, M12821(V. cholerae O1, 2007); lane 4, IDHO00990 (V. cholerae O1, 2008); lane 5, IDH02003 (V. cholerae O1, 2009); lane 6, IDHO03106 (V.
cholerae O1, 2010); lane 7, IDHO0504 (V. cholerae O1, 2008 ); lane 8, K 16492 (V. cholerae O1, 2005); fane 9,]25916 (V. cholerae O1, 2004); lane 10, IDH03378 (V. cholerae
01, 2011); Haitian control, 2010EL- 1786; Classical control, 0395; El Tor control, N16961. (B) Occurrence of ctxBallele type in Kolkata V. cholerae O1 strains from 2004
10 2011, A total of 142 strains were tested during the study period; “n” denotes the number of strains tested in each year. A V. cholerae O1 strain with Haitian type ctxB

was isolated in Kolkata for the first time during April 2006.
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FIG 2 PFGE patterns of the Notl-digested V. cholerae strains from Kolkata and Haitian control strains along with the dendrogram analysis using BioNumerics
software (Applied Maths, Sint-Martens-Latem, Belgium). Analysis showed 3 distinct clusters, with all the V. cholerae strains having classical crxB (genotype 1)
clustered together. All the tested isolates with Haitian czxB (genotype 7) from 2006 through 2007 and in 2008 through 2011, however, were found to form two
distinct clusters, suggesting considerable diversities in genomic content between them.

revealed that the strains possessed DNA sequences identical to
that of the classical type of ctxB but with an additional mutation at
the 58th position (C to A). The deduced amino acid sequences of
all 14 representative strains were aligned with the CTB sequences
of the reference strains N16961 (El Tor) and 0395 (classical). The
amino acid sequences of all strains were found to be identical to
the deduced amino acid sequence of the CTB of the 0395 classical
reference strain except for a histidine-to-asparagine substitution
at the 20th position of the sequence encompassing the signal pep-
tide (GenBank accession number JN806157-59). Thus, the result
from DNA sequencing of the ctxB gene confirmed the results of
DMAMA-PCR. We also sequenced the ctxB genes from three rep-
resentative strains that yielded amplicons with the classical spe-
cific primers (czxB-F4/Rv-cla). The deduced amino acid sequences
of all three strains were found to be identical to that of the classical
reference strain, with a histidine at position 39 and a threonine at
position 68. Thus, the results from DNA sequencing of ctxB genes
confirmed the results of DMAMA-PCR.

Screening of the Kolkata strains using the DMAMA-PCR. Af-
ter standardizing the DMAMA-PCR, we used this assay exten-
sively to investigate the emergence and dissemination of the Hai-
tian variant of V. cholerae strains in Kolkata. All the tested strains
from 2004 through 2005 were positive for the classical type of ctxB,
indicating that they are El Tor variant strains. The first appearance
of Haitian type ctxBwas noted in Kolkata during April 2006. There
was an abrupt decrease in the isolation profile of V. cholerae Ol
strains with the Haitian czxB allele (CTB genotype 7) during 2007
and 2008. The percentage of the Ol isolates with CTB genotype 7
started to increase from 2009 (Fig. 1B), and more than 93% of
Kolkata strains carried the Haitian ctxB allele in 2011.

Phylogenetic analysis based on PFGE. The results of DMAMA-
PCR and the sequencing data clearly indicated the appearance of

May 2012 Volume 50 Number 5

novel variant strains of V. cholerae O1 in Kolkata since 2006,
which motivated us to take a closer look at the relatedness of these
variants with the Haitian isolates. We also analyzed the Notl
pulsed-field gel electrophoresis (PFGE) patterns with representa-
tive strains. The PFGE profiles of V. cholerae strains from Kolkata
were compared using BioNumerics software (Applied Maths,
Sint-Martens-Latem, Belgium) (Fig. 2). The similarity between
strains was determined using the Dice coefficient, and cluster
analysis was carried out using the unweighted-pair group method
using average linkages (UPGMA). All the tested V. cholerae strains
with classical ¢rxB (genotype 1) clustered together (Fig. 2, cluster
A), with a similarity matrix of >98%. All the tested strains with
Haitian czxB (genotype 7) in 2006 and 2007 were also found to be
closely related to each other, with a similarity matrix of >97%
(Fig. 2, cluster B). Dendrogram analysis showed that clusters A
and B were closely related to the Haitian V. cholerae strains. Inter-
estingly, all the tested strains with Haitian ctxB in 2008 to 2011
formed a distinct cluster (Fig. 2, cluster C), suggesting consider-
able diversities in genomic content between strains containing
Haitian cfxB in 2006 through 2007 and 2008 through 2011.

Qur results not only signify a cryptic change in the circulating
strains in Kolkata but also raise questions about the origin of these
variants of V. cholerae O1 El Tor. This new type of cfxB (genotype
7) was first reported by Goel et al. (5) in V. cholerae O1 strains
isolated from a cholera outbreak in Kalahandi, Orissa, India, in
2007. But our results clearly show that in Kolkata, genotype 7
prevailed since April 2006. This finding tempted us to speculate
that the Haitian type of ctxB may have originated from Kolkata
and then disseminated to the neighboring regions like Orissa and
other places, although confirmation of this hypothesis requires
several other epidemiological and experimental validations, and
then may have spread via Nepal to Haiti as reported from many
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investigations (6, 13). It has been hypothesized that the unique
genetic composition of the variant type of strains increases their
relative fitness, perhaps as a consequence of increased pathogenic-
ity (4).

Recent reports by several research groups showed a putative
link between the strains associated with cholera in Haiti and in
Nepal (6, 13), underscoring the speed at which infectious diseases
can be transferred globally even to other countries where they are
not endemic. Implementing a coordinated, integrated multidisci-
plinary approach is the only effective way to prevent and contain
outbreaks among vulnerable populations living in high-risk areas.
Prevention, preparedness, and response depend upon an effective
and holistic surveillance system and are linked and interdepen-
dent. We strongly believe that the DMAMA-PCR will be an easy
and accurate tool for tracking the emergence and dissemination of
Haitian variant cixB in V. cholerae O1 isolates and, therefore, will
help in understanding cholera epidemiology around the globe.
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(AaB-ST) 3 £ ¥ multi locus sequencing
typing MLST)Z 11> T&E/27Y, R/x51MmiE
BIZEBTHL T FAEIRRMUS A TI20H

ENDENOMERPAL N E/Ro TET.

Z T AWK TIL,

variable-number tandem repeats analysis

MLVA)IZ X 5 EN DBk ORI 217 o 7.
LT RNAETREERT 7 0% < OETHT

multiple locus

NIHE iZ LigA-IgM ELISA 3 X O\ Lepto-rrs LAMP O i a 1T o7z,

LTWwWaH, REFLATEEEBAI S TFILY
i cORERENH2HOD, EL )T
DEEITHS NI/ o T, Z 2 TAR
FTIE, XEFLAEBIZBTFLL T RAES
REDERZHSIMNIT H72012, NMFLHE
VMR INIHEC L T A TE
EEEZWIED HNBERET /2.

Tk

1. L7 FAEZ DNA

2010 FETICENTHEESN/ZL T R A
Y5 L. interrogans 152 ¥k (5 BkEWM) - 77
FAR21EK, TIA T 3R TR 90 Bk,
R7% X2 35%k bBEN3HR) O /L DNA
% DNeasy Blood & Tissue Kit (Qiagen)Z H
WTHIH L7z,

2. MLVA

—304—



ZEBICH S 12 HEOT I v —%
WT PCR Z{1o7=. PCR EWOEILEH D
WEP LT Ho— 27 )V Bk LD,
#VNTR OQE—HOEE =T/~ &0k
RO FZRMENTIL, £ VNTR OO E—$Z2H &
{2 Bionumerics & H W TV, FHEIZ
UPGMA EIZ L OER L.

3. L7 MAEZMIEEORE

96 NXYT o0y —71L—hiZ, PBS
THMLZL 7 b A TEREFImEE, LT
Y TR IR E FNEN 25 ul 9D
mA, 37C, 3 KA > FaX— L7z,
MR EP L F ORISR T o7, Bt e
LT, BELTWAWT U —DOFEEN
50% LA FIZH-> TWABEABME L.

4. LigA-IgM ELISA

9% "N~YT1T /00y A5 —TL—h
(Immobilizer Amino, Nunc)® % 712, 100
mM Y /Ny 7 7 —(pH 8.0)T 1 pg/ml iZ
LV FH BN IgM (Jackson
ImmnoReasearch)Z i1z, 4CT 1 81 >
anN—hL7z. TOvF>TIE, BEKT 5
BHER L7211 L/ 78y 7(DS 77—<)N1
F AT 4 F)Vy EHIZ 200 pl MAFRT 1
Biflfr o7z, 70y F %O T L — M3,
300 pl @ TBST (20 mM Tris, 150 mM
NaCl, pH 7.5+ 0.05% Tween 20)T 3 [EI} 4
L, ELISA /Nv 77— (TBST T 20 {5753
L7z L/ 70y 7) T100 B L7285
TG 2 %X 60 pl A THILT 1 BT >
Fax—hL7Z. LRDOEBOREE,
LigA/GST or GST (4 pg/ml) % £ /%12 50
pl ZINATHIRT 1.5 BFRRE A > F 2 X—
U7z e, D9 EH GST $ifk(Santa

WERAE 1 > F 2 X— b L7z, Peideg, v
P F 1gG (Biorad, 5000 1575 H) & #7¢ 50
pl JIATHW T 1 KA > F aX—F L7z,
Y | < T = R

o-phenylenediamine

dihydrochloride (OPD) AW (FREE/K 6 ml 1T
%R L7z OPD 4 7L v (Sigma)+30% i
BAL /KK 4 u) T b 2 RRIE, 1M Kl TR
JSE R, 492 nm OWIEE OBEIZ L 0T
o7z,

5. Lepto-rrs LAMP

T8 RIEARIE, 05 BE(4°C, 13,000 X g, 10
INCXDINE =G, LiEE TE 20 w2
&L, bz #E L 7=(DNA %), Lepto-rrs
LAMP SR 25 p) O RIELL T E B
T&H5:1.6 YM FIP, BIP, LF, LB 751 <v—,
0.2 M F3, B3 /o1 ¥—(7 51 ~—EF#k
INER), 20 mM Tris—-HCl (pH 8.8), 10 mM
KCl, 8 mM MgS0s4, 10 mM (NH4)2SO4, 0.1%
Tween 20, 0.8 M betaine, 0.72 mM dNTP,
Fluorescent Detection Reagent (5iziHL%) 1
ul, Bst DNA polymerase (Lucigen) 8 U,
DNA %# 2 nl. DNA RIS, BOSHIZIA
SIEHTZ 95°C, 2 MmE - Bwairo/z. K
Jistd GeneAmp PCR System 9700 (Applied
Biosystems)Z i\ T 65°C, 60 70TV, £
D 95C, b NMTRIGEEES /-, HE
WUV HEEO B TIT o 7%,

23 ik
1. Majed Z et al., J Clin Microbiol. 43:539,
2005.
2. Slack Aet al., J Med Micriobiol. 55:1549,
2006.
3. Zuerner RL & Alt DP. J Clin Microbiol.
47:1202, 2009.

fRBILOEE

ot

ENToHEEE N7z L interrogans O
MLVA
2010 F X CTICENTHHE N L
interrogans O MG EENL, BRI & O IR
PE 71 & Australis, Autumnalis, Canicola,

Hebdomadis, Icterohaemorrhagiae,
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Pomona & RES N7z, BERD 12 BED 75
AX—ERANTHESNZEVNTRO I E—#
I 2~14 &720, REMHITIEOE—BA 272
572 VNTR11 Zfr< 11 ® VNTR D 2 E—%
ZHEIITYy, UPGMA £ TRIGMZER L
7= (). ZNETIZENDA X5 BERD 731
4147 % AaBST BLUMLST Tiro7z
BE, MIERNRLDDERAFEC S 1T
CREINDZENH o7, L LERS
MLVA T3, AaBST HLUMLST THU >
— A ALY A T o T MIERED s D hy Bk
Z, MR EICHETHIENTER. L
75T, MLVA I2&0, A< EBERIIC
HFETDHL T NAE T OMERHOHE 2112
B EDVRB I N, /Mg Pomona %

Pr< 5 MR DBIRMZ LR H S 720,

& 512 Autumnalis, Canicola, Hebdomadis
WEEEODIEENHS N ERo. IS
B MIEHOBENCLD2DONEINES
BHOSMNITI2HERD S, E/-MIER
Autumnalis 137 HF X BILOA XITHFR
R BN B D Z Enino. BNTIE
b ROIMmER Autumnalis BYEIFEAE L TH
D, INETHFAINZFORREEEZSNT
E, A XAVREREY) & 75> T2 AlaetE
HRB I Nz, SEOEENS, MLVA &
MLST &0 HBEENENWI A ESTIETH
LZEWHLMNER DT, G, MRIER XK
DREBTOHEKRE DB ZITY, BT 2T
CBITBL T FNAET A, REBMELT
FNAEIHTEA TORBREZHSNIZILT
<.

—7, BINTIL L interrogans PAFMZH *

XL IING L borgpeterseniiiN N BES 31 TN D,

ZIT, &Y JLDBHEhERoTNnD L
borgpetersenii Hardjobovis L5504k 7 / Iy
[
(http://minisatellites.u-psud.fr/)iZ L 0 15 ff
HOVNTR 2 &E L, TNEBET 57200
T4 —%&F Liz. PCR, ZDIEEEY)

Tandem Repeats Database

D=l THDLNEELIKENC LD E
N5 8 L. borgpetersenii D% VNTR I E—
KEeEELEN, arr—%id 1~3 & L
interrogans \ZHTIEF D8 ho7. Ui
N>, L. borgpetersenii D5 F5 1Y T
WZIEMLVA [ Y TN Z & <RIRE N
7z

2. RhFLILEIZBTDL T N AE TIEE
E205

NEFLTE, ERAITFNIMHETL
TRAETEOEEDREZIN TS, I
HICRITBHL TN AE TREORAEEREIZITE
NERBMNIIE - TWwisly, FITAPET
W, Y1 R T BB THRIEAEZE N2 S
NRWHERRBICL 7 R AE SESENTE
EFENTVDIMNEHSNMITHIE, Fk
REREBRLIBREHFMEHSNITLHIEE
HHE Lz, T0iz®, AEEIINIHE BX
By A D RTETHEFZE Y —EAPEE
EBIVHLETY, REOL T NAE TEE
BEBWETO OO EabE &>
7z. F7= NIHE ~OHMiBiz0—RE LT,
T4 5 EMNSREETY, RNSOL T RA
¥ DNA #H % LAMP i Tfro 7248, #5%
Wt o7, F-L N AE S miE2WEE
& LT, LigA-IgM ELISA Ot izz 7o
=, TORER, Ny 31 HEETHERRS N
FEEBEMIE 180 Mk 156 MAENEEME &z
S LN T, N FLESETHL T B
A TEDFEEL TWD I ENHE N ETE D
. B RTETOREFHEZED,
LT RN AETEOFEAEEBEZHS ML TN
<.

MIVA Z1F212Hz> TIHhnizZn/
BAEFEMB T (ELREVHENFCRT - MEE
—80) ICE#HNELET.
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—.08—

Canicola

P Hebdomadis
a1
] ! e

Hebdomadis

lctero-
haemorrhagiae

SEEEMY
() ek
© 7axz
© ruaxz
© =

© 5~

Autumnalis

. MLALZ & B L. interroganssy BERE 0 AT 48



RSB TR AR
k23 GEEE FEA D UIVI UGB - HEBHYENTEEE (7 U7 RN
T YVT DRFGYEEENIFEE E DT ART MY —F v b T —7 Ol SRR AHIO ML BT ST

Epidemiology and molecular characteristics of the hand, foot, and mouth disease in the North of Vietnam
JEERAN B FLICBT 2 FR RO E A )V BT T

W EZNL ERDBRIEITTT TV
W Nguyen Thi Hien Thanh National Institute of Hygiene and Epidemiology

s

N EFLTHEL 2005 LR, FECH] - BEFZSOFRORD D WET T 0-1)VA T1EVT]) BESEDRT 78
WESNTND, 2011 FIE. 150 BILLEOFRWFECHIHFEEL ., NREE EORETAMEL/ZoTHD, N
N2 NIHE SSRGS A JVAEIRE DB EDEFB L USSR BT SiF it 2 & LT A b
FLTEFRGL TOD VT DBEROS TEAIIT 2o /e £ 25, 2011 0 EVTT HROZ <75, N R LAEE
DBATRLCS TIa<BIETH BT I EAWshErnorz, NMFATE, I, RV B3t
C5 5 CA AT DS T2 AR A VYRR S 3. N ATIREL T3 EVTLER TRIOHRS & EiEfl 2 5 OFE

YRR T S DBBEIZ DWT, GBI ETH .

A BFEEK

FRORE, FBERE LIREWRET, i
BN, RO BT 7 O )L ARSE
DIOIED 1 DTHD, L., 1990 FREFLIEE &
WY 7T, 270 U-1)A T1EVTD Ik
BHINBORMSHIER 2 & D EIE L T 10 )L ARG
TEDORBRE 2RI TINEFE L, KELRHEMEE/2>T
W5, 1990 EARBEHITIE Y L — T BLUBRIETET]
HAZIZ K B ZEDFET 2 D R 2 F R e T
DAL, 2000 FERUIC A TOBIE PRIl
F—ANSUT, FE XML, BEEY D7 &E
T, EVTl X DFROHRITORE SN TS, N
NFLTIIEE, BRER - FECHIEEOFR RIRTT
ERESNTND, &Iz, 2011 i mEEkEdul
12T 150 BILAEOFECHIDSRE SN TR0, R E:
FORELFEE 2o TS,

717 R VPI SEOEHEASZE S S L5
AT D &, TR, Y D7 MM TS 117z EVT
W, TRTONEERD, 2HEOBLRTFHTH S
genogroup B BL U genogroup C IZKELHDIL =5
12 B1~B5 BELUNCI~C5 ITHi4ES NS, 1990 4R

LR PHIZ, B3 BLUBA. C1 BLUCLH EY
TV D DU THEESNTHO, 1997 FOTL—
27 198 EOEBIZBIT S BT iz & B7nd K
B R Ot T Tl 38, B3 BIUNCL N EE
TR TR Cho Tz, NMFLATIL, HEEEDEVT] E
RS UTER TR CO ARG SN TNDAN, X
LALER TR L CT5 EVTT O FEFIfM . 13&
AEREZNTURL,

WY 7 D% < OHIEN S, SARE TR AR
L. D, O THEESN DT IV A E0TI%S
PIREEEE DR BVT] 8 < S TV %, EVTL 433
BRD TR mIc L D &) FrED EVT ] 7R &R
BOHEE(LE O BEIEIIZRD STV,
2011 FEAZERER - B2k S SRR 2 i T
TR LT N WTHBES 2 EVT 53 Bk D715
FHFT B I OTA )V AT EE ThH S, AF
e TW, X b A National Institute of Hygiene and
Epideniology NIHE) 35 K ONBHIF A )L ABE 5 & DB
72D B X O EREDW AN R T 5 2
el LT, N FAIBRIZ BT 2F B IROEFRE
BEOEVT S BHEO D TR 21T D .
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B. BFEAE

NEFARZBT 2T R THIOT7a71
IV AIREAR S —NA T > BT D EERL. R
oL NTHE 95504835 T3 % Dr Nguyen Thi Hien Thanh 7»
S22 T 7,

NhFATHE, BEFZFOFR DR — o
T MM I SN TE ST, REBET—R1 T2 A
HHD < FEREBIMARS B S TR,
NIHE T N/ A 50N M AOTF R LYFIER)
WZHR T DR A Z i W s PR BL O —2
T AT K B T T 10771 )L ARIE BRI O
ST TN TS, R B F AR SRR O
JEREWT T O — OBEEZE LI FIORT (K 1.
Thi Hien Thanh $2 2R .

Dr hguyen

1

Samples

RT-PCR ! EV (CONA, PCR1, PCR2Z)
VP ragion

Ev?1 OR otherEVs |

NIHE 12850 T, =& LT 201 FOTRIRBES NS
B szt ao1 VA VP1 SO SRS kT
WO IR ZRE L, 5D EVTTHRIZDNT
I AR AT T O T,

AL S PRMIRATIC &L DA S A O3z 7 (5
ENWE SAV BRI DWT, B s FT &1 LA
EOMRNT A T O, Fz, N A O 5
2D, INFETWESNTNDLETORK TR
EVT1 #R&GE0 BVT 1 BEERR SO 2R L L i 1T
BRI AN RROT 2175 72,

C. WIFBRER
1) NI NIHE 824558 & OILRIEE T8 0%k

011411 A 21 HiZ, X ANIE 236/ L, Hien
AR I ONIHE IORFFE 5 TH S Dr Nguyen Thi
Hien Thanh &, 2011 £EICAR M ATHRAE U FE O
TATER D KO LB OFLFIZEC DV T ORZE
FIEEeF Lz, 2011 Fd, XhFoaet TABE
TRFFRIRITIFEAE L, AL 28 D> 5 23 MTF
SRR TOFE Z 77,

2 WHO FRIMEAA B > OFERk - A

1990 ALY, HY O7HE T FRIED
KOV BRI LD H D EEZ 531D PN HHE
BREFIDETE L TWE0Y, TR ORH K OERER O
gz BLO EMERITEED <REP I OYREEL
YA TR, 25T L BERELSNTHE T
A ME & DI HEIRO IR T hH o 7z, TO70,
WHO PEACFF s #)m), Pl CDC. ¥4 CDC X -4
INAY—)UFB IO NIHE 01585483 &% Dr Thanh
DB ENSOHEMEOWHIOF, FROEHA RS
- 2" A Guide to Clinical Management and Public
Heal th Response for Hand Foot Mouth Disease (HFMD) ”
BAERL U Tee AFTA R 243, 2011 4RI,
TRIEE, NN F—F, BLOBHESOHEDRER]
TEFECEEER 2 SRS TSI C B T D R SR
HHIREE T o7z,

3 N FLTHEEE =T 5 ay1 )L AR &
RS TREAT (X 52 NTHE)

NI LOFE LYREBH I HET DR 555
B S3VDRIR T ORERS TN S, 1 )L AR
Z e U7z 201 1 FEO TR it TIRFOEEHRBAD 26%
5 BVTL AR E 3. 39%5ODRA) St T 51y
AIVAINEGE E3Vz, FIERRETH - - tho 510
TA ZADOHTIE, CAI6 BILINCAE OBIE NSNS T2,
FiH 372 EVT1 ARIZ DU T VP Ao MR o e 2
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