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[Abstract] Objective To investigate the pathogen distribution of patients with hand, foot and mouth
diseases (HFMD) hospitalized in Division of Pediatrics, Beijing Ditan Hospital in 2011. Methods Real-time
fluorescence quantitative RT-PCR kits with three reagents: universal enterovirus primer, coxsackievirus A16
(CoxA16) primers and enterovirus 71 (EV71) primers were used to detect the samples, respectively. Results
The enterovirus-positive rate was 51.74% (149/288). Among this, the positive rate of EV71, CoxA16 and
other types of entervirus were 23.26% (67/288), 7.29% (21/288), 21.18% (61/288), respectively. And the
study reveals that the positive rate of CoxA16 had significantly decreased, EV71 changed little, other types
of entervirus significantly increased, during 2009-2011. Conclusions In extensively epidemic-period of
2011, the etiology of children with hand, foot and mouth disease hospitalized in our hospital was dominated
alternately by EV71 and non-EV71, non-CoxA16 virus. The positive rate of non-EV71, non-CA16 virus in
Beijing area has been persistently increased during 2009-2011.

[Key words] Hand, mouth and foot disease (HFMD); Reverse transcription-polymerase chain
reaction (RT-PCR); Enterovirus

DOI: 10.3877/cma.j.issn.1674-1358. 2013. 06. 007
HAWiH: AbstiRREHEHH (No. D09050703560908) 5 [H %KAM “+ 1 BTSN (No. 2009ZX10004-105)
FEFZ AL 100015 63T, dbRtK2EAb iR BE Be BUF e e CREK. EE\ WMD)  H RN IR AL U R B e LR (P
B SR GIIGZ DI = /S0 S N 4 e | e h v VS i S o B e SN 0 AN S 1N %ﬁfﬁ%ﬁﬁ\ KIMEED s 7 Ko AL Gedpa it 7 b 5wt i i
55&%? CREM P R &R i, KRBT, X%z, %
HIRE# : XI%%, Email: liusal031@sina.com; %%, Email: jun.cheng.ditan@gmail.com



- 826 -

F 2 195 (hand, foot and mouth disease,
HFMD) HA KM, F. 2L UL IS I BE
LSS E IR RIL, & ILT5% LT IL
LR TH S P RAT 1AL Je i o T Aok CRlch B
FE] [ T i e ) . 20084F Tk [ELK 1 g N (4
N R IE TN A e 7 9 1050 R 5E 4R 15 F T 8 A% e
o R o AR A N IR TR 8 R A I
20104 F120 1 14 R P JL 4183 394 37541 F 2 M
S, 1 41440381 Chttp:/www.moh.gov.cn/
mohjbyfkzj/s3578/201202/54106.shtml) ",

% M fig 36 9% AT 51 ER TR LR,
B i WL AT 5 A T A4L 167 (coxsackievirus
Al16, CoxAl6) FMlgEfiiE71% (enterovirus 71,
EV71) . KW T 2 DO blCoxA16Z WP, in
TEREVTLE FIHECIRE, CEBCoxAL6, kR
CoxA16FIEVT1LLAN, A HoAth 7L 5 1) i 3 6 =5
AR TF 2. TR, OfF XERIEIEEVTL
JECox A 162 i3 s 25 51 & 1 F A2 11995 i 491 7 ok
CoxAT16M o T 1 1) 3 B0 JEL AR sk et #,
XA TV I R MBI 9T . S Wi AR 7 DL
UG e SR B R Y. AWFFTR T i
2 B R (SFDA)D AR B i i 2 4% e 16
MRFRF G, R LA (T2 D 1B 26 s
Y HEFE AR 201 14E T b it oK 25 b it ks B Bt
P Bt LR 10 A2 V0 A Bt AR 3 3470 R 2
R, ARG A BT FE 45 T A BE20 114 52 565 % Wl
s L TR R A G T A B LI AR AR AT 99
PORIEAT 00T, T A2 109 R TSI R4 £ SR F )
ITHRAERE2E AR

BRRTTE

—. W%

N 128811555 451 R 201142 ~12 H F AR ) LR
BT TR R, IR Wibr ERT A 2 E 12
EEAT (FL RS fRE)  (20105E/0D
2880 e, W76, L1l HBAEEE A
W~8%, RINTWEPLAEO~5S (98.26 %) .

= WRUTE

LoARACRA: 23 AT 2 U B LB Ja 2
1. 20 3. 5. TRREHLMH A . L XFE
MRA%, & B0k B LR J5 BE R0 ) e Bk 4 38
Pr, IR fih R s RTHORE AR A TN 25 3 mlfR
LW IRFEE , FESEIE Tl AL T Wi R 28 4T, i %%
B E . W TN T4 C, 24 hNH

561Y] Chin J Exp Clin Infect Dis (Electronic Edition), December 2013, Vol. 7. No. 6

JCRNAMGRRATE 7355, —80°CLRAF

2. T iE g A A ik SR R K Ak e d
PR 13 A B 2 ) (1) 28 1) i T8 995 75 A% R AL DA 771
(PCR-ZECHRENE) , AHE 78 7 75 18 FH AU IR
RO S EVT IR R A I S A Cox A6 7Y
KR B 100 pl A2 1 g LI 314
A, H TrizoBAFI R MF DT LS U IE 7 5 RNA,
PR R PR T A . DA R0 TR AL R
Sl S AL EVTIRIFICox A 167 Jig 1t 9 2 R T-
PCR VR« 300 % S5 i A1 Taq s 15 561 4% 11 BC) S I A4
A, T BRT-PCRIGIE WG S IR AL . RT-
PCRYGIF [ N 45 2F K. 40 C 25 min, 14MEHF; 94
C 3 min, 1PMEER; 93 °C 15s. 55 °C 45, 50 A
R . 4§ FJABI Prism 7500%¢ % & B PCRAX . il
FEA S L ARIS AU 1 ph 2k HCHE<S 39, NIJAIWTREA
Ay V3 5 #5 BH 12

3. & AW bR Ao AL i 3 s R
A1 EVT1RIFICox A 167 k% B A 1k 711) 6 46l i i
JEE, o, e R A AR S FEVT T
FS K I BH AR A A N EV T 18 i i % A BH v,
FH 3851 65 A Cox A 16 83 751 S5 K I BH 14 v A ) O
CoxA 1620 |73 55 7 FH 5 3 95 20 H 22 50 &
0 BH P T 45 FHEV 718 Cox A 16 R A% T 4 ik 341 £
R0 BH P P A ) g A 1 7 7R P e s wE BH 1, BRI
JEEV719ECoxA 162! Ji7 i J5 25 S 7k .

N R Lsa

K HSPSS 16. 081X} B kL EAT G vl 24 70 #r
SR L 0 EL B R TR 06, BAP < 0.054 25 7 A
EENES- 9@

% R

— AR H T 15 R0 49 BRI DR 2
R

20114E2 1 H 452011412 H31 H LR 42288151 i
BT ARA, Wi s S A% A &5 R B, i
SREEPIPE i 5 51.74% (149/288) , Hrf, EV71
FHPE RS 2, AR A EL123.26% (67/288)
2141 Ky Cox AT6BHMEE L, 57.29% (21/288) , 1ff
oAt A 43 70 g 3 5 B P E SR B 61, (521.18%
(61/288) o 20114FFEAN[A] H 4 T 42 113 51 A2 4L
GRS, S~THMEHERRRE, ZJaEH
R, VLA IR K S . 7 SR 2E AN IR H 43 o A
BrCoxA16 LAY 599 91 5/ AR AL, 5~7 H 4 dwe
s 10~11 /M. CoxA16% 718 I 5



1) 20134212 H 55745 #561] Chin J Exp Clin Infect Dis (Electronic Edition), December 2013, Vol. 7. No. 6 - 827 -

5 oAb 7w s BH M R B A ZE TR H
M3AS g, RS HGr SH AL H . 2~38
HTEVTIH MBI A & i %, Ko R 5 I
Z, CoxAl6ig /b 19 H 4y LA AS [ 2L 50 95 55 7
AW, 10 KB miEhisi%, 11H
#yCoxA165:% . FER20114E2~8 H A T 2 AT
PLEVT1RIAR 2 i i #5432, LACoxA16 4%
20114F9~ 12 H 43 32% 7 4 7% ok 45 184 Jigy 8 995 B A0 It
7. LEgE R,

T ST RS R S 2 o R A I

ARV 2T 2 108 JRL 22 oy A e IR ke 1
SRR, 0~ 1% 4 )13 #E i GL F AEV T 1RH P
AL, PR mEREERREERS> 15 AMIT

FEAGHFEX (F =5.278, P=10.022) ;
CoxAl67E= 3% M Hmm, H50~3% 4AHLk
FEAGHFEX (F =5.043, P=10.025) ;

JEEVT14ECox A6 TE 2 A2 ~3 % i . 1494
o SR 2 BH AR AR, B9y, Lihssy, Bk
Pel o 1.57 @1, 55 Lo B3 T 2 6 23 0 PR A HE 26
S RIR51.41% (91/177) F152.25% (58/111) ,
HPEVTL. CoxA16F1 H A iy 18 W 55 K th 2 4y
WIA22.03% (39/177)  7.91% (14/177) K
21.47 % (38/177) F125.23% (28/111) . 6.31%
(7/111) | 20.72% (23/111) , AN[aPERZ 8] g iE
FHPER ZE R LGk 24 Lo

Ty TR T 3 S BH 1 R AN (R SR A B ]
9o JEURS Wl

131451 iy T 93 5 BH M T 2 10 JB 3 (18451 J 3
IR AAHEERD 4 s a1, 24 3. 3~5,

60
50
40 /’\‘/\ —— it
—=— EVFI
%30 /'/R \ A EVT1HIHE
» // \\ N\ CA16HIHE
—*— AFEVT1HECAL6IHEVEITE
Y e
o Lx A SR et o /?? &
123456789101120§
A \.., /$
%‘ﬁmml@&

B 2011452~ 12 H A4 AR 99 I [E)R1978 25 70 28 A2 19 74
B AT B

S~TRIABHMERGN, WER2, 0T, MAWEA
PR/ ZBEREE A S S SR ) =¥ AN 7B R T
BRI RH MR SR 2, 10261, 2 Jia Bl RAY: i (] PR
R N ] T A DU A, H i 9 5 B 2 497 5 ) S
B, SRS~ TRAAG I H 8451 i i 95 253 P M AR AR
DU S[RLEE AN ] b X 3 9 2 BH 2 6 Ll e
AW 52009 220104 b 5 115 %5 95 0B 42 7l
HL ST A R LB (82D, 34ECoxA16
BHIEZ B3 R (F=291.6, P < 0.05) , MK,
JEEVT714ECox A 16 Ji7 i J #5 /2% G % PH % 2 2 25 Tt
B (o =156.103, P < 0.05) , TEV71FITERA{
AR, R E R A G R  (F =
97.807, P < 0.05) . A5 5H20114Em i K
MRS A R A EE R (3D, R IR AR
RESAFGI RN (F =219.7, P <0.05) .
A BECoxA 167 IE IR f P R B FM T M (F
=31.014, P < 0.05) , HrggtiMbgIL e %=
55 AEEVT14ECoxA 167 i wE i Y R 3% = T
W (F =43.313, P < 0.05) , 1) Nk
TRFEZEST; EVIURYSR SRR, )T AH b
F2 ANJA) SR IN 18] T 2 5 SR P 4k 5

RPN ] SbR AL JYrE s #E B 1
(d) €7D %1 (%) 1
0~1 288 102 (35.42)
1~2 288 68 (23.61)
2~3 288 50 (17.36)
3~5 288 12 (4.17)
5~17 288 8 (4.16)

40.00%

35.00%

30.00%

25.00% 200941k 51l

20.00% B 20104 b5

15.00% 020114

10.00%
5.00%

0.00%

El2 bt X AR A BEHEMD HR 0 B A i e 2 1 L 46 R

R AFFEERALEE R sl (5] (%) ]

415 ES EV71BHE CAI6[ 1 JEEV714ECAT6BAE iy 108 9 75 P 1 i B B P
0~1% 31 2/31(6.45) 2/31(6.45) 6/31(19.35) 1031 (32.26)° 21/31(67.74)
1~2% 110 32/110(29.09) 6/110(5.45) 21/110(19.09) 59/110(53.64) 51/110(46.36)
2~3% 70 15/70(21.43) 3/70(4.29) 20/70(28.57) 38/70(54.29) 32/70(45.71)
=>3% 77 18/77(23.38) 10/77(12.99)" 14/77(18.18) 42/77(54.55) 35/77(45.45)

e o~ 1B AR IR L T> 184 (P=0.022) ; k= 35 4ICAL6FATER B35 T0~354] (P=0.025)



- 828 -

30.00%

25.00% —1

20.00% —1

=Dawiiliiy
L Iipniiy

15.00% —

10.00% —

5.00% —

0.00%

$§
3 W
J S
1;15)$

“Mevica A?@

El3 201 14E/R[A] i X HFMD £ 3905 Je A4S gL 5 11 L 4 51

U5 B 7

19574F, B =25 s 7 F 2L . miE s
BB PR EEAZ2, 4. 5. 6. 8. 10, 164,
BZHECHO 1. 4. 7. 19, 30%, CVB3. CVB5#I
CVA9, F il a7 18 ] 5 T 28 1w,
19584F, % K fJRobinsonZ) 2 i CoxA16, #I:7T
HICox A 164 T /& s it s 19594F 7 5 [B 3 1 41
B AT, #EX & o F R . th)E, At
FARZ B F A X 38 TEVTIRAT SO
Kt X1 198 TAF it i i (R 7 2 115 LK
IR Z Hu X H LI T A2 5 1) SR S 28, A o2 il
EV71f1CoxAl65 2. HiLJLFIFEVT1ECoxAl6
J¥ T8 995 25 5 1R 1 T 2 7 B 2 38 n, 9] AR R
X 20104F BE AR Bt ) LB T A2 1 32 Bt 28 4 it
3T 2R Cox ATO [P BH M 26 L vy T-Cox A 16 BH 1 %
CRERZIR 5 T INT 201 H4FEE B7REVTL
CoxA16. FHAhJiz w55 5| & T2 190300 1 BT o L
W53 5 H26.96% . 21.80%. 24.79%", ¥yiFsizE
CoxA164EEVT Ll i i 55 It o T 42 1193 s 491 1) Ll 451
OIS ) CoxA167, HAHCVAI0FICVA6H
Sl TS ) 2 RS A B R )T AL R R
ﬁf[”-mo

ABFFUWEE T 20114F2~ 12 4 A Bt JLF}288 44
T2 P LI FAR A, — P L 1k
I T W g e I R P20 T AR R S T IR AT 34
FEAR—H . AR L 50 gy 30 95 75 1) B e i L
201 14E B HERAT W LLEV T LR 2> B g3 5 1548 %
WAT A T

MAFEWRE K E, T2 D IR W /e 0~5
%, 120 d0TFRIRE LIRS, 0~1% 45K
o SRIIE R G ROR R, 0~ 1% 41 B iE i
KPR FEVTLA MR AR, A4 R 18 i 25 1
P G ELT > 1541 CoxAl67E =34 41 %

U] Chin J Exp Clin Infect Dis (Electronic Edition), December 2013, Vol. 7, No. 6

BERT< 394 JEEVTIHECATOHY [ A2~
S o AR IR 2 6] T T R 7 1 S ST A —
SE PN o iz 95 B BH M B8 BRAS 1 B A R 0 &5 IR
IR, RAES K9 R 8] TR) 5% 5 1 6 995 53 BH 4G H
RERBEAMEKR, KIA U IRRAERRAK H FHPE
Bl %, BEJRRERG I, OIS 99 2 B PR B K
BRI o WTE 096 Jia I R B B AT 03 DL RS, DA
REERL R, FEISIRACR . AW WoR AT 8
1) 55 9 Jim B 7 R MR X A 00 i 3 5 AT A B 2
2 18 F5 A BE AR A K B A RF S R EmT e e 1
ARG ARG, SO — B 3T B AR I
PR 8 RE N 1K 891 K3 5 A i i B AT T 20114 A
Bt T A 105 R T T R R b 2R ) K
(1120094 F120 104 b 35 T 255 T s 45 il v o0 R 9T 9
SERAM LA, R R 2 e LA R
LR 34E R Cox AT6 Y PHPE Z B AE 3 R %, JEEVTI
JECox A 167 iz 9 B PH ML % W 3% T, H20114%
JEEVT71HECox A 167 fig i Jp 55 FH 1 % &K KB i
CoxA16TUH [ . AR RBA 2 5K~ EO
JAEXTAEEVT1dECox A 168 7B s 5 5T &, H
W IEZEXAEEVT1ECox A 1620 7 18 5 25 347 H AR 4
TR0 R AN T3l 4030 o T 0 B A T A I 5, AT AR LAKT
T2 U 38 3 R AT IR — P it ot . 5%
A5 LTI T AR R T B G IR B A PR ) N T
T A2 195 R0 93 JEL 2 A A LA, s 2 s Tk
RES A AR L LR ABECoxAl67iE
BB G ECT ) M, S et Z R
WEG AR L JEEVT1HECox A 1618 i w3 Jik Y
REFHm TR, M INHAH I R 2R
EV7URGR S5 5t [N G B 3% 2%
o PLEHIRITJLAE R CoxA16FIHEEVT714ECoxA16
iy T8 975 7 JK % R T B i M A AN [ i AR AR AR
b, WL T R I

T2 VR SR AR S e i, ELAS [R]85 1) i i
TR R A WMAT, WMATSBRE . AR
F20 1 TAEA e T A2 1195 43 5 18 39 491 110 30 2 0 B e
L, T2 5 ) 1R s B TR AR A . WO
I FSF 0 0 S A A 48 S B 15 SR 2F AT R R, AT
A TVRI2 RIS H K .

& % 3 Bk
1 Zhang T, Du J, Xue Y, et al. Epidemics and frequent recombination
within species in outbreaks of human enterovirus B-associated hand,
foot and mouth disease in Shandong China in 2010 and 2011. PLoS
One,2013,8(6): e67157.
2 Gopalkrishna V, Patil PR, Patil GP, et al. Circulation of multiple
enterovirus serotypes causing hand, foot and mouth disease in



) 2013412 H 55745 %561] Chin J Exp Clin Infect Dis (Electronic Edition), December 2013, Vol. 7. No. 6 - 829 -

India. J] Med Microbiol,2012,61(pt3):420-425.

s, XU, 2, 5. 20104F FE AL m{ i X )L T 2 H
A Bt S5 T B2 O A A B TR RSB A IR e s i T
Jif,2012,6(1):9-12.

B, RN, RIN, 4. 2008-20104F I S 44 M B 52 T
I U 45 S DR AE 3 A SEEHI Tl 527, 2011,18(5):779-
784.

Puenpa J, Chieochansin T, Poovorawan Y, et al. Hand, foot, and
mouth disease caused by coxsackievirus A6, Thailand, 2012.
Emerg Infect Dis,2013,19(4):641-643.

YR, FAR, 7005, 4. JLntiii2007-20104F F 2 Fs A7 4E
TESN AT, BB 2 2% 4 d5,2010,18(1):5-10.

TR, AFIR, EFE, 45, P R0 20 LVAE T A2 I R A T3 27 2
o S E AR A BT b S A2 610 97,2013,10(1):89-91.

RIRE, 5K e A, BOTUR, &5, TN SR IX 2011 4T 42 1
B2 5 0 AT A A T B 2 2405,2013,13(4):419-423.

Han JF, Cao RY, Qin CF, et al. Echovirus 30 in EV71-associated
hand, foot and mouth disease outbreak, Guangxi, China. J Clin
Virol,2011,50(4):348-349.

Blomgqvist S, Klemola P, Kaijalainen S, et al. Co-circulation of

ReAK, Rk, FHREK, F
& F R, 2013, 7(6): 825-829.

11

12

13

14

15

20114/ 28840 L& 5 2 1 Ja 2 & 4 69 78 B 3 447 [1/CD].

coxsackieviruses A6 and A10 in hand, foot and mouth disease
outbreak in Finland. J Clin Virol,2010,48(1):49-54.
Osterback R, Vuorinen T, Linna M, et al. Coxackievirus A6
and hand, foot, and mouth disease, Finland. Emerg Infect
Dis,2009,15(9):1485-1488.
Bracho MA, Gonza’lez-Candelas F, Valero A, et al. Enterovirus
co-infections and onychomadesis after hand, foot, and mouth
disease, Spain, 2008. Emerg Infect Dis,2011,17(12):2223-2231.
Bracho MA, Gonza'lez-Candelas F, Valero A, et al.
Onychomadesis outbreak in Valencia, Spain associated with
hand, foot, and mouth disease caused by enteroviruses. Pediatr
Dermatol,2011,28(1):1-5.
Wei SH, Huang YP, Liu MC, et al. An outbreak of coxsackievirus
A6 hand, foot, and mouth disease associated with onychomadesis
in Taiwan, 2010. BMC Infect Dis,2011,11:346.
Eedgih, fHh, 4, £ 2007-20124F 6 50T T2 VR AT W
SEWEIT. B 2% A4 ,2013,20(1):6-10.

QA H39: 2013-10-30)

ARGk FhRE)

A Aol R





