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Serum types of enterovirus and clinical characteristics of 237 children with hand,
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Abstract: Objective To study the clinical and epidemiologic characteristics and the serum types of enterovirus of
hand, foot and mouth disease ( HFMD) in children. Methods The RT-nPCR method was established with universal
primers within 5’untranslated region of enterovirus and VP1 region of Coxsackievirus A16 ( CAV16) and enterovirus 71
(EV 71). Enteroviruses were detected with RT-nPCR in 237 children with HFMD. Clinical and epidemiologic
characteristics and serum types of enterovirus of the patients with HFMD were studied. Results The patients’age ranged
from 7 months to 11 years (mean 4.2 +0.5 years). The majority (94.5% ) were less than 6 years old. HFMD was mostly
seen in spring and winter (67.9% ). Oral mucosal pox or ulcer as well as hand and foot rashes were observed in all 237
patients. Fever occurred in 141 patients (59.5% ). Of the 237 patients, 133 (56.1% ) were RT-nPCR positive. Of the
133 cases, 38 were positive for EV71, 64 were positive for CAV16, and 31 were negative for both EV71 and CAV16. The
patients infected by different types of enteroviruses had similar clinical characteristics. Gene colon and sequence analysis
for 12 strains of enteroviruses PCR positive products presented as EV71 (n=5), CAV16 (n=5), ECHOI3 (n=1), and
CAV5 (n=1). Conclusions

EV71 and CAV16 are common pathogens of HFMD. There is no relationship between clinical

HFMD tends to occur in younger children less than 6 years old. The majority are affected in

spring and winter.

characteristics and serum types of enteroviruses in HFMD patients. [ Chin J Contemp Pediatr, 2008, 10 (1) :38 —41 ]
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PAT T 2 e i B A TR IE
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1. 1 HHRITH
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W2 FURe A, T2 FUR 2 Wb : O 80 & #4
QHERFIE , W 57 s @ K92, 784 7K, LA
FHE RN Z ; @A E IR Z ZGUREIR
1. 2 IRARESHE

MW B REZERHR ARG 3 ~7 d W)
(RIS 1 ~2 o, BT KE W S8 WA
TR LR AR LAY SR JS , ST BR Y T
2 ~3 mL Hanks {11 K 8045, 06 22 05 B3 I A VK
2 ~3 mL, LI EARAI S B - T0°CHAF o
1. 3 3|¥Higit

HR A GenBank HSCSR A H WL EV 5 E 4 i X
(UTR) LR~y By F 41, R H OLIGOS. O %44 By
BT MT 7857 5' UTR S8 HB 140, 519075043 5
7:EVP160:5'-CAA GCA CTT/A TTC/A CCC CGG-
3", EVP250:5'-TAC TTC GAG/A CCT AGT A -3';
EVP500:5'-ACA CCC AAA GTA GTC GGT TCC GC-
3';EVP580:5'-ATT GTA CCA TAA GCA GCC A-3',
H:#f EVP160 . EVP580 Jy4h5| 47, EVP250 . EVP500
NG, AT LA AR 312 bp /NPT ), EVTL
B s )% %) N EVT1-1:5"-ACY ATG AAA YTG
TGY AAG GA-3',EV712:5-CCR GTA GGK GTR
CAC GCA AC3',Y =C/T,R =G/A,K = G/T;EV71-
3.5'-CAG GGR GAY AGR GTG GCA GAT G-3',
EV714.5'-TCA ATC ATA CTC TCR TCA CTA G-3',
HfY=T/C,R =A/G; H i EV71-1,EVT71-2 K4k
5191, EVT1-3 ,EVT14 JN514, 1T LLF7=H: 434bp K
INEY B 7 W), CAL6 FF 7 PR 51 W )F B R
CA16P1S:5'-ATT GCA GAC ATG ATT GAC CAG -
3", CA16P2S:5'-TGT GTG TTG AAC CAT CAC TC
CAC-3', CA16P476: 5'-GGK GGP ACA ACA TGT
ACT GC-3', Hi P =C/G,K = A/C,R = A/G, AT
7742 230 bp K/NEIYTIE W) 1R BiREA TR
P TR A .
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K F] TRIZOL-LS Reagent $Hi EV RNA
1.5 RT-n-PCR ¥ 1044l

WS A L cDNA B HUS x AMV 2% i i
3.0 nL,20 mMol/L dNTPs 0. 15 ML,%*}L/‘ﬁ%{Zﬁ%I
Y1.0 wL, in £ B 7K 0. 85 pL, AMV i &% 5% iff
RNA #5itl 10 wL, cDNA KW i ST 15wl Jz
MWZH:42°C ,45 min, R J5 72°C, 10 min, 5 1 4§
PCR [ I %% fF: BU ¢DNA #i#z 5 pL, EVP160 .,
EVP580 5445 0.15 pL, HAKMHESE ™ . 4
2 5 PCR RN 514 USRS 1 %8 PCR 74 3 L /R
Bz, F 50 wmol/L EVP250 5| 4. EVP500 5|4 %
0.15 pL FFF755 2 R34, AP 1 R 1 46,
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Y HE 2 B9k CAVI6PAT6 1 CAVI6P2S, Ht
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PCR 7 ¥y AR 4 w5 2 181 Wi 2l 4k )5, 3% #5221 pBlu-
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TR D R AEERA A , 2 5 il /N R AT
112 A BB sl , 7 47. 3% 80k 87 Bl ECE
136.7% . KiZEN 3 ~5 H 64 4](27.0% ) ,6 ~8
H 97 f4i](40.9% ) ,9 ~11 A 32 ] (13.5% ) ,12 ~2
H 44 5] (18. 6% ) ; 2001 4E 67 fi],2002 4F 119 i,
2003 4F 23 f5],2004 4F 30 fil; LIFE T NZ
2.3 FROJRFIGKEFAE

237 B F B F, R 141 £ (59. 5% ) , AR
1~7 d, BIMEZRAEABIZEZH1 ~2 d, R8N
R, 237 HI¥A D EFRE, SER R T
KN WIERERET 0 5 B/ N |, JR Bl 208 K
i B SR B U PR S e, 29 5 ~ 10 d @G
I IR, A T 2, A% R
R 2 BRGNP B s s,
TEEGRTE, R EA 1 ~2 mm, % HRTE 2 ~
4 mm, 2K [, B LLLL A B 5 112§
437N LR 92 5 o WU SR IF 46, o A R B 95 54
Bl AR TR 2 21 B, JRUE 152 ] (64.1% ) iE &
122 Bi(51.5% ) , &85 BRSBTS | B k&
PEo IFRAE FEME O LIS T B, 995 75 P 10 5 i 42 2
il il 5 3 44l
2.4 RT-PCR #&l5F & O BFiE 7% 5 M58 tb 8
RERFIISH

237 ) & U AT I B s 758 51 ) RT-
nPCR i, Her BHPE 133 4], B R 56. 1% , ik

— T 2 e i T 7 LT R, 133 51l i
B A G 1 W R 9 21 64T EVT1 R %5149 RT-
PCR(H50) fil CAVI6 F§ 5315 ¥ RT-PCR (2 §i
=) KM, 45 5 EVT1 BHE 38 i (28. 6% ), CAV16
PHE: 64 f4i] (48. 1% ) , Jozg SLIHPE, — & Bk 31
$i1(23.3% ) . 12 tRMHiEREE PCR PHE =41 (5 #£ 5
UTR,3 ¥k EV71VPL 4 # CAV16VPI ) 223k [H 7 [ 4l
oG B SR ST I (5 0k #) IR E
E PRz 5 8 1 GenBank 4l P2, IESE 5 Bk EV 57
UTR E:H P40 R Ber 5l EVT1 2 #k (CAVI6 1 k.,
ECHO13 1 ¥k, CAV5 1 k, H ¥ EV71,CAV16 5
VP1 eSS [k 45 R AHAT 5, 1M 3 Bk EV71VPL
JF9) B, 4 kR CAV16 VPL J¥ 41 Fr B, 33iE 55 43 il
S EVT1 Fl CAV16, B4Rk n3E 1 ik,
2.5 EV71,CAV16 FTEF & ORI REFIE L&
WA 51 PCR A I PH M & 133 4, Hop &
EV71 VP1 $¢ 504 PCR il FHM: 38 ], CAV16 A
64 i, — 5 BBk 31 B, =& m R R Z \) TG 2=
S AR LR 2,

3 g

T P R BRI Y, BT 1957 4R B
P4 2% Seddon I LAF A , 1958 4E/1£2 K Robinson'" A
HFMD % /385 s CAVI6, LG BUAE N 4R 45 L
AR IR R TR, A 1974 4236 [ % E I —fik

F1 12 #REFR GenBank T i7EmE MiEE 5 RT-PCR il 45 R L8

RT-PCR Al 4554

PCR A [ fr GenBank [ iE s B

A5 P51 5'UTR 314y EV71 5 CAV16 H5 53 . s e

(%) Bt amCRR) ) PR HE M
1 L + + - 5'UTR AY935539 EV71
2 4 + - - 5'UTR AY935540 CAV5
3 L + - + 5'UTR AY935541 CAV16
4 & + - - 5'UTR AY935542 ECHO13
5 5 + - + 5'UTR AY935543 EV71
6 = + + - VPI AY899277 EV71
7 L + + - VP1 AY899278 EV71
8 % + + - VP1 AY899279 EV71
9 5 + - + VP1 AY775308 CAV16
10 4 + - + VPI AY775309 CAV16
11 7 + - + VP1 AY775310 CAV16
12 Uil + - + VP1 AY775311 CAV16

%2 EV71,CAVI16 FrEF B ORI RFIELL B
RIFEE RS SE 0k U S iesy AREEIE  FRE JRRE e

EV ik % GRS

(C) E(d)  (x10°/L)  HE(d) B Bk bk ik
EV7I 38 4.2:0.4  37.6+0.5 2.2%0.6 56x0.6 7.1x1.6 38 38 3 0
CAV16 64 4.2:0.3 37.7x0.3 2.120.7 6.6%0.7 6.6+0.9 64 64 3 0
JEEVLJECAVI6 31  4.3+0.4  37.6+0.4 2.1x0.4 6.2x0.4 7.2x1.1 31 31 2 0
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RIFNBIFRAS 43 85 1 EVTL i s , F 2
5 EVTL & X RS F T Z I EM. 15, EV7I
&L 5 CAVI6 JRYe e h I, R T 2 U Y 2 2L
FEA . 1997 4E R PG KA T FE i EVTL 5l
T AT AL 4 ~6 A RA 29 Bl AFET,
1998 4EVEVTL e TR E A B A 5 A KR T AN
I A IS MR R 2 58, 72 6 H A1 10 H Bk AT, 3t
Wiz 129 106 45195 i, 2 4E f5 A 405 i, SET- 78
B, KR 5 2 LT WL, K00 00 45 G 4 JC
PR e it 7K ek a5 i 4 i A e RO LR,
B EE R AT EVTL 5350k 48. 7% | [R) i) &
A F S B AN CAVIG6 Jikgy, Huirtt % FJL
A A R D A R AT EVTL 55, 1
CAV16 NI /0S80 2 FUR I RO 5 & AT, 3%
[T 1980 4 b i & St AR, UGS &5 34
B o I EE 3 S R AL S B b oY B, 1985 4R LA
HiF CAV16 J& 32 1 ME—g Jit , B s A8 45 1 R
RAERIFEAIPRLL CAVI6 Sh 3 {H EVT1 75 F 2
(A9 St i o A DR B A A . 1989 4R AL B
Sl T B TR T R A B EVTL,
1998 ~ 1999 4EFRYITH TLEREEsE > T2 U iR
WP EVTL, R, R E R N A
AT E I EVTL, N IR BRI X
1 EVT1 AT RRAEAZF IR LA A 1R AR, 25 5
WAL IR B 2 RAHET , TR R Rl b X A T EVT1
PRAEVEAL 8 F IR —41, 3 F 2 Do AT, o e
F %k CAV16 F1 EV71 #Y

AHEFE T 237 ) F 2 R R S A s B
133 ] (56. 1% ), H v EV71 5 5 1460 38 4
(28.6% ) ,CAV16 FrSEPEAG I 64 1] (48. 1% ), H G
AE S 12 i ST S P 51 i BE 28 [ B GenBank
UESE 10 1] 1M 35 751 5 48 50 PCR K25 RARAT 6
A 2 Bl CAVS Fl ECHOL3 3/ H 5k 5 | G i
SEMEE AR HLIX HFMD {588 LA EVT1,CAV16 i 3, [F]
if CAVS5 i1 ECHO13 Jg&Zv i 2 m] g i [l 2 — . 2000
AR [ 2R T BR A AR TR U T 5T e v
l—#k ECHO13,

HEN AT, EVTL 5 CAVI6 5|2 1T 2 1%
PG ARAE PR AE T T ME DL X 51, 5 EVT 1 5 B0 B 1 A
JEE 98 10 T 10 248 R 0 K SO 98 BRI 45 22 T i 42 3R
GEAH AR, AT e B A s A TR A bt R R B =3
W AERER AT R T R AR & . CAVI6 fEA &
IR IR A B BB 60%  EVT1 R

R AR AR AEAS [F) L IX AN [ P o] SR BLAS R A R, A
BT Do &, AP AR 22 RGUREIR D, A 1Y
AR

JRUE R N AMIFFEIN O, EVTL, CAVI6 Bk
HFMD e REE BRSO, EVT1 82 A i i 22
AGUIEIR  [BAWFFE EVTL, CAVI6 PR 80T 2 1 i
IRFRBAE SRS , S ARFRSE , K ISR LRI [R], B2
VAR 453 4 77 T ¥ JC WY A 2 1), T L ks AR R 25 ok
BRI, 25t R4
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