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[ Abstract] Objectives To investigate the epidemic characteristics of hand, foot and mouth diseases
(HFMD) in Beijing during 2013, and provide scientific basis for the prevention and control of HFMD.
Methods Pharyngeal swab and/or stool samples of patients clinically diagnosed as HFMD developed
in Beijing during 2013 were collected. The pathogen were detected by real-time fluorescence reverse
transcription PCR (RT-PCR) method, while the clinical data of the patients were collected and sorted at the
same time. Results HFMD was mainly (88.84%) occurred in children under 3 years old in Beijing during
2013. And HFMD occured mainly from May to August. Non-enterovirus 71 (EV71) and non-Coxsackievirus
A16 (CoxAl16) enterovirus was the main causative pathogens, with a positive rate of 43.72%. There were

6 strains of EV71 and 3 strains of CoxA16 belonged to C4a and B1b subtype, respectively, with several

transmission chains. Conclusions In Beijing during 2013, the peak duration of HFMD was one month

longer than before, non-EV71 and non-CoxA16 enterovirus became the main causative pathogen.

[ Key words] Hand, foot and mouth disease; Enterovirus; Enterovirus 71

F A 195 (hand foot and mouth disease,
HFMD) &% %) )L WAL G495, th 2 )l 18 i
GG, P& iEAL6 (Coxsackievirus,
CoxAl16) f AJmiEwiE71% (enterovirus 71,
EV71) &yt i, FERI A RH, T.
AE R (Bl HTR . EEE A K DY i 25 5B A )
W%, DEORE NG SE . AR il K i A Sk
IR 2% P R 45 ™ | JF RORE, EBEV71E G S 23R F
JE U B LRl A T I RO A T

DOI: 10.3877/cma.j.issn.1674-1358. 2014. 06. 006

FEATH « RIS A Yo PR 43 TR v 1) L A RN i

EF A7 100015 Jbnt, b ut K 5% Hh 1% B B 805 = B
CERZ . R, A 2HE) 5 =R I B b s st iz B2
B G oty (AU . B8 5 AR R R 24 I 8 b st ds s

Be kg AL (S0
JERVEE . 245 MHE, Email: ditanlxw@163.com

EV71HICoxA16 L 7F 4= [E i [ W 5] e 2 Ik 5
Ko WL RIEYT (200748 BIAEIZ#E (2008
) W, RE DA 200845 H2HE T2 1
AN B KN IE e AL G . 20074000k, &4
FRIE (1T 2 U AR I CLEVT LR G o8 3,
CoxA 16 M5l FIFFAE,  {H S AR A7 1 — 52 [P HRIX
R Ia) 22 5, ARz aG S TR IE (1920 104F b 5 L X
JUEE T2 3 A1 B 5 1R B A, DAEVT LA &,
MAEEVT714ECox A 167 iz it s 13 ¥ B e K I 35 T
CoxAT6F YR, gk — P WAt s X T 2
L 95 JE AR (R AR A a4, A TF R VR IR B 45 T AE$
BERHE,  AHIFST DAL 50 M XA T AL 905 B R RS
W5, T 20134 I0 st HB X T A2 1 (K900 T 27 A
S DL, JEXTEVTLRICoXA 16144 T2 W) 2



FRS T

—. W%

2013 4 FR M A Jb 5 X I PR 2 T ok
SRV, RS WA S BB [ AR R
) (T2 RS YTIRm)Y (2010 4RO 7 A (Jlpid
JEE 71 B (EVT1) B4 dhE o 4 I R A £ 3k
PO AEED ) ¥ 2 B bRtk .

N /| S WA RES

1 IR GRS RN H . %f 2013 “Exi2 Tt
S IS Bt 1) T A2 10908 B8 3 TR I DR R 1R AT i S N
PR, G RS M AT R b X T A e R
WA IR L N D24, sy IRIRR B, J877 AT
EE 7 NAY S

2. bRACKRAR: LW, EEH IR
PR F W G RE, TR TN 3 ml i 8 AR A7
W RERAEE (At KRR AR A TR A
HPAED , BINRAET 4 CUKA, AERR AN L
TowWfEE, BAET 4 CUkFH.

3UARAKLEE: W IE MR RS, R )E
IR M e R, B4 0.5 g fibsAs,
A5 ml A B ERK, FCiH 10% TR EWR, 7S
WA G, 2990 t/min, #5020 min (F0}efer =
15cm) , B EEH i s,

4. 955 B RNA 1) $2 BRI SK 1 2¢ D' 10 4% 5% PCR
(RT-PCR) : #% @ H M Jig iE 73 8. EV71 K&
CoxA16 IR MR A& (96 PCR ) (_LifgR}
M) TR A IR A E = ) B8, $REUH T
AUE AR A 35 o 9% 78 RNA, 5 3E4T 1 18 9% 55 <
EV71 1 CoxA16 [{1 %5 .

5. EV71HICoxA16 VP14 K A% ¢4 14
W Al S-SR A EEE ) Y. (RT-PCR) V2%,
PR U IEVT1MICoxA16 VP14 KJFE41 . HiHE
2 SRS S s, PR EV71-VPL-S:
5-GCAGCCCAAAAGAACTTCAC-3', EV71-VPI-A:
5-AAGTCGCGAGAGCTGTCTTC-3'; CVA16-VP1-S:
5-ATTGGTGCTCCCACTACAGC-3', CVA16-VP1-A:
5-GCTGTCCTCCCACACAAGAT-3', PCRF=) F B4y
291 082 bpRIl 110 bp. #4 3k 5| MR & 1 4F
W20 umol/L, %M TaKaRa One Step RT PCR
Kit (TaKaRa) #{E i JATRT-PCR. Jx WV 4 {134
M: 50 °C 30 min, 94 C 2 min; 94 C 30 s,
50 °C 30s, 72 °C 80's, 40MEH; 72 °C 10 min.

] Chin J Exp Clin Infect Dis (Electronic Edition), December 2014, Vol. 8, No. 6

PCR™“ 4 I 1.5% 35 e i i vk 5 52 20 #T

6. IR B 2 S AT: 338 5 IR B =40
P A6 SRE G B AR R A BR 23 =) Ak [ X )
. Conting Express AT 751 (9 B 4 B

7. WG BT MEGA 5083 T 2 %
BILEX 38T, IEAE AR (Neighbor-Joining)
K2PAE, 43 B LLCoxA16JE Bk (G-10) FIEV71
JRABE (BrCr) fE N1, FHEVT1IRICoxAl16
VP14 KR T 5 HEVT1RICox A6 & 32 P 7 Fl L
DRI ZR AR R R A S o B A b, 2 ) T S il ik
1 000 bootstrap i .

=L Gk

SPSS 1304k AFEAT e it 0T, THECE LR L
g, AP << 0.054 25 BA Gl o

# R

— NLEE I — Rk

2013 4, JLlf4E 231 B F 2 e B, R EE
44 (i FATRRACRN 210 Pyl T ARAS . 231 s 53
Pk 145 %, Lotk 86 i, WAkl 1.7 11, 4F
W ENR 2 HE, Ko 20 %, PR L0 177
%, ER< 5 HILE 96.97% (224/231) , HLd
FER<3IZHEILNT, b 88.84% (199/224) ; IiE
185 i, EEAE 46 9], HORELE PR 35 E)LY
86.96% (40/46) .

T N R AT

207 B F 2 R R E (B 24 6 55 38 K RE A 4k
ANVESN) FE AL T AR WS, HEE .
PHFNE ST IX,  HAb X ECAE A, WA 1,

T U S FAN (R ARSI B 2 ) bl

AWFFOREE FI210 0 WHE A A, g TE P 5
W BHTESADY, BHYER H44.76% (94/210) ; 44
PG AR A, Y EE Il FH BHPE3S 0, 1579.55%
(35/44) , AR A W 19 BHPE 2 02 35 v 4K
TREA (f'=17.61, P < 0.001) , ZRHEAE
b R X 23 14 i g 3 5 1S B MR
J351.52% (119/231) , HAEVTHHTE# 44.33%
(10/231) , CoxAl6FHMH:#% 43.46% (8/231) , HE
EV714ECoxA16M I 18 i £ 1743.72% (101/231) &
FEIR20 1347 b X T A2 3 95 S A& LUAEEV 7 1R
CoxAl6igidses (HARMIERIEE) AT,

DU T A2 6 3 [ N 7] 3 A1

WK 2 fros, 2013 b 5T X F 2 H 9 )L
AR R, RN EER 5 ~ 8 A4y, dEEVTI



Fp A R S S ks (1 R) 20144F12 H 558745 5856 Chin J Exp Clin Infect Dis (Electronic Edition), December 2014, Vol. 8, No.6 - 23 -

dF CoxAl6 [ HAb i B KB B E 2 T
EV71 Fil CoxA16 &4 .

Tiv EV71 Fl CoxA16 B YeE [l R B8 RE 2 #r

AW I0BIEVTIBHME B, SR A1 H®
~8%, THIRAE QEIFEA RO » 3FIE
SE CHEAIREREI 28D o 1001 B AR m i
Fo LA (8D HE. ILREKE, 3 EEREY
P AN R R P TR T PR T 2R, sk B
MXI . Al (B AR5 . 841 CoxA16FHPE
B, FWN1~20%, HrhefliiE QHIfEAT i
FEOWBE) , 260 EhE (EEREERK L)
FRE B G ARSI IR R IR . 1841 i
HANRESCFRBIT N () N FRERER (1 b 3 e 3G
JYIRHIR R, TJaBE.

75~ EVT1 VPL KA1 TR A A SE R AH AL 7
Mr

MAWEFHERAFI 10 4] EVT1 FEAT VPL 2K
HAFIR AT RT-PCR ¥4, 6 BIAEATSEIH 1) B,
WAy Lk EE R 3 s CHIAWZ 1.1 kb) o X
VP R ITH M1 2R, 649 EVTL [ VP #%
TRF413520 891 bp, o RAIFHA, Fwhd 297 /N2
HER. #5641 EVTL 1] VPL B 74115 I GenBank
NARI BVT1 5% 35 DR R RN DR AR L BR 1Y) VP 42
KAZF IR 7 S AT AR 2 #r . 45 SRBoR, X 6
EV71 55 C4 KR A AR BRAA I e vy, X T TR
AEATE R 90.6% ~ 98.9%, ZIEIRAHLIME K 96.9% ~
100%, 5 A, B JERIAY 22 080K, A% R AHALL I
) 78% ~ 82.9%, FIEMRAHIIE: N 94.1% ~ 98.3%.

4. CoxAl16 VP1 4K A% 1 MR AN 24 3 TR AT AL 1
SN

X3R5 8 4] CoxAl16 #EA ) VP 4> K 4% 1F
TR # AT RT-PCR ¥ 384, 3 BIFEALT 2 H (1 A B,
o Hk s W 4 fros CHINAHZ 1.1 kb)
XFE VPL R A 4041 7, 3 4] CoxAl6 VP1 41T 1
J¥ 4135 45 891 bp, Jodl R AN, Gk 297 N2
LR . NCBI blast 7~ 1t 3 %1 CoxA16 [f) VP1 #Z 1
1% I3 %1 4 5 CoxA16 % 7% Fk BJ08/07 (GenBank:
JX068833.1) [JAHALIE B i, AHARAPERS N 99%.
H 5 M GenBank | 2] CoxA 16 £ J P 51 Fi 5L R W
TIARERIR) VP R TAR L 07, &5 R 2o,
X 3 4l CoxA16 5 B1 i [K M 7Y [ 4% 2 A AH AL 5%
S, T RAITE A 90.4% ~ 99.0%, 2R LI AH AL
PEA 98% ~ 100%, 5 A, B2 FEFAIMZE TR,
TR ARANE R 70.4% ~ 92.7%, S LM AL Ay
91.2% ~ 97.0%.

J\. EV71 Fl CoxA16 £ LI 3 HT

4y W 6 5 EV71 R 3 45] CoxAl6 VP1 % 1
% 7 51 5 EV71 Fl CoxA16 4% 3t R 784 i1 3L ] iy 74
REHRM LG (S5 ~6) . AT, 61l
EV71 5 Cda KR AR R AL T 7 — 432, 3 H
CoxA16 5 Blb JEP AR AL T [/ — 2332, &
Wb 5t X AT A EVT1 AT CoxA16 4351 k) Cda Al
Blb JE AW M. HE— 28 My KL, 6 41 EV7L 1 3
1] CoxA16 43 SIA7 T Cda Al B1b HEAL 3 (A A %,
FERAHLEVT1 1 CoxA 16 [RITRAT AR AE 2 AME G .

Wit

TR ATt 2 Pl iE s s e g ik, EV71 Al
CoxA16 s H F i i 4k, H 2007 4Lk, —# 4k
FIPEER, EENSHET LR ZRER Y. EVTL
YT S ECEAETF L LN, IR 2RO E IR A
FEAFET . 2008 £F, T A2 1 5 2 R BH Ky [
Ko LSE23 AFET:, BB AN EVTIY, A
IR b BT X EVT1 &G 5 10 T 2 19, HA
PEA A, R L2 5 1998 4F & U 2007 4E 1L
AIGYT P 2008 4E 2 HURH Y K AR EVTL SR
TR VR BIARRT . ARPE BT ] VPL IR
A 25, T EVTL RS A A B FIlC 3L 3
FpJEA AL MY, By CBER R w250 Bl ~
B5 FIl C1 ~ €5, Horp C4 3L N B 0] 4y 2y Cda
I Cab WRHEERIE AL, F 1998 42K, Hh [ K FE
EV71 [FATHELL C4 JERI AL 2, C4 JE R A (1) 1
PR A v ] R f R 3 JE R B0RT 4 Ok 3 AN B 1998
222001 4E, A5 EVTI 43 B Rk 4 C4b JEE I #Y,
2002 % 2004 4F, Cda Fil C4b W AL R 4E4E; 2005
LUK, Uk Ca WAL, ARSI THLX ) 6
% EV71 344 Cda WY, Ff H IR AEAE 2 MERE
W, HUEHRGEAMS . CoxA16 I YL 4 LI K
BT 2 L0, IRAIERAIXT R, H I RIE,
T 5 B i CoxAl6 VP1 2 K% 1 R 5 1) 22 55 >
15%, AAAFEAS A [ BE PR AR U, T #5 CoxALL6
3y AL BEERAY, B LAY 4>k B1 Al B2, Bl
NAU$E Bla, B1b fll Ble F5KE A, 1999 £ 2008 4,
o [H () CoxA16 43 Bk )& T Bla F1 Blb W4 7,
AW L U HBIX CoxA16 51 i T 2 1195 I S i
ARAEX B, PR, TChEBUAE. 3 9] CoxAl6
i B1b WA, 3 HAFAE 2 AMERRBE .

B At U3 0, 2007 & 2012 4E, db st
RO X FNZE RB X B 9 B 2, IR X R X 25



Gl S W 2, R RESE e 5 ~ 7 A
AL R IR, 2013 A0 gt HO X KT A2 1 J
FEoR FAC TR . W HE . TN E X,
5 FIRIRGEARRF, SR A e BRI AE 5 ~ 8
Ay, g LIARIELEK T 1 ANH, Sk
X 5 LA i AR B ARV R, )
T ESRE G KMMNAAEE R, AR R
72013 4% 8 H - FIA tfEFm 1 ~ 2 C,
XA E T TR L R TR R . AT
231 B, BLlplZh 1.7 01, DLER
<3%H)LANE, HEEEHEPHLUER< 358
LR (7 86.96%) , x5 1998 4F i [H &y P A
2008 422 R P U T TR AT S5 R 5. EVTI
1 CoxA16 — F k51 T 2 9 (1) 3 2805 I AA, A
SIS S A ST AR W 2010 A5 B 5 HB X T 2 TR 1)
U ARATARJE EVTL (40.36%) ), {HHE EVTI
4k CoxAl6 Y Ji7 i 5 5 11 LL ) (17.21%) M T
CoxAl6 (5.64%) . AHF5T H 9E EV71 4 CoxAl6
Y Jigy 1 5 75 0 L (84.87%) W # it EVTI
1 CoxA16 [P L (8.40% F1 6.72%) , & A5l
2013 AEAbHTHLIX T2 T 1 = B0 J Ak, i LT A2
195 (1™ SR R 5 L sk s A o 1, IRk, X
U AR AR E AT SR AATIE M. b, &
AF 5 R By A PR 4 RS s A o i 3 9 25 (R0 A
T, 4 R AR A 95 23 A HE R 25 v 1
WAL o B AT 28 (P < 0.001) , $27RfibR
AT BT T2 iR R AR A H

B, RS R BN 2013 b st X F 2
FU I NHE AT . IR PRAE A S S AR, I
[B) 23 AW AT 26 57, AE9 JEUUAR TS HH B T K A2 4K,
b0 eI, DA 5 A b B 45 1200 1) 2
WAT -

CRICIE T~ 6 WA

& £ 3 o
1 Li L, He Y, Yang H, et al. Genetic characteristics of human
enterovirus 71 and Coxsackievirus A16 circulating from 1999
to 2004 in Shenzhen, People’s Republic of China[J]. J Clin

FAALE, AN, O, F
768-173.

10

11

12

13

15

16

Microbiol,2005,43(8):3835-3839.
Chang LY, Lin TY, Hsu KH, et al. Clinical features and risk
factors of pulmonary oedema after enterovirus-71-related hand,
foot, and mouth disease[J]. Lancet,1999,354(9191):1682-1686.
Zhang Y, Tan XJ, Wang H, et al. An outbreak of hand,
foot, and mouth disease associated with subgenotype C4
of human enterovirus 71 in Shandong, China[J]. J Clin
Virol,2009,44(4):262-267.
JiR Ve, B, XIZL, A5 BB T AL i (EVT UG B -
AT 2oy BT [)]. 22 RIE 2%,2008,29(4):344-345.
0, IR, AT, AE. RLITIT20 114 TR s S = A
SE YL HT[T]. K s 24,2013,28(9):796-800.
RV, JEHR, TR, 4 20104 B ALt X ) LHTF AL FUR AT Bt
SRS S A [J/CD]. ARSI R R A0 2% 6 L
}R,2012,6(1):10-14.
PR N IRIERNE AR, T2 TR I2IT R (20104F i) [J].
BRI 2% d5,2010,30(24):1473-1475.
AN RICRITE DA BT 2 D IR & X 41 g 71
RY(BV T 1) Gt T AT 5 91 I PR /i & IR e LRy
:,2011,49(9):675-678.
Zhang Y, Wang D, Yan D, et al. Molecular evidence of persistent
epidemic and evolution of subgenotype B1 Coxsackievirus A16-
associated hand, foot, and mouth disease in China[J]. J Clin
Microbiol,2010,48(2):619-622.
Chang LY, Lin TY, Huang YC, et al. Comparison of enterovirus
71 and Coxsackie-virus A16 clinical illnesses during the
Taiwan enterovirus epidemic, 1998[J]. Pediatr Infect Dis
1,1999,18(12):1092-1096.
Brown BA, Oberste MS, Alexander JJ, et al. Molecular
epidemiology and evolution of enterovirus 71 strains isolated
from 1970 to 1998[J]. J Virol,1999,73(12):9969-9975.
Huang SW, Wang YF, Yu CK, et al. Mutations in VP2 and
VP1 capsid proteins increase infectivity and mouse lethality
of enterovirus 71 by virus binding and RNA accumulation
enhancement[J]. Virology,2012,422(1):132-143.
Tan X, Huang X, Zhu S, et al. The persistent circulation of
enterovirus 71 in People’s Republic of China: causing emerging
nationwide epidemics since 2008[J]. PLoS One,2011,6(9):¢25662.
Perera D, Yusof MA, Podin Y, et al. Molecular phylogeny of
modern Coxsackievirus A16[J]. Arch Virol,2007,152(6):1201-1208.
i, A, 258K, 25 2007-20124 6 5T AL FUR AT
FRRFULI]. B 527 2% A,2013,20(1):6-10.
TG, ZFe, R, &8, T2 10 B 5 TR B I R AE
FLAR[I]. P Al Jeii 285,2008,26(7):387-390.
AbuBakar S, Chee HY, Al-Kobaisi MF, et al. Identification
of enterovirus 71 isolates from an outbreak of hand, foot and
mouth disease (HFMD) with fatal cases of encephalomyelitis in
Malaysia[J]. Virus Res,1999,61(1):1-9.

O H e 2014-05-21)

(RS DA

201340 b7 o R F- 1 R 4 RATAS H- [T/CD] . P 4 SR B Amls JRB e o 42 & TR, 2014, 8 (6)





