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Investigation on the infection status of the five diarrhea-related viruses
among acute infantile diarrheacases in Beijing
JI Yanli, WANG Yongquan, YANG Qingjun, CUI Haiyang, JIN Bo,CAO Wei, LIU Xiaoxiao
Xicheng Center for Disease Control and Prevention,Beijing 100120, China

Abstract:  Objective To investigate the infection status of the five diarrhea—related viruses among the acute infantile diarrhea cases

in Beijing. Methods Stool samples of infantile diarrhea cases of under 60 months old were collected from sentinel hospitals of
Beijing from January to December,2016, and tested for group A rotavirus, norovirus, enteric adenovirus and astrovirus by real-4ime PCR.
In addition, the stool samples were also tested for human bocavirus by nested — PCR.  Results Among the 354 stool samples, the
detection rates of group A rotavirus, norovirus, enteric adenovirus, astrovirus and human bocavirus were 13. 84% ,10.45% ,4. 52% ,
3.95% ,and 7.34% ,respectively. Mix — infection was found in 18 cases,accounted for 5.08% . The peak incidence of rotavirus was in
Winter, the peak incidence of norovirus was in Spring,while the other viruses had no obvious seasonal peak feature. The detection rates
of the 5 viruses among cases under 2 years old were 81.63% ,78.38% ,81.25% ,71.43% ,and 84.62% ,respectively. ~Conclusions

The detection rates of the 5 viruses among acute infantile diarrhea cases in Beijing was in turn: group A rotavirus, norovirus , human
bocavirus , adenovirus and astrovirus. Infants under 2 years old were the high—risk group of viral-diarrhea.

Keywords: Viral-diarrhea; Rotavirus; Norovirus; Adenovirus; Astrovirus; Human bocavirus

ZME IR VE I VS S A Bk LB UL, T 5
§UT%E%E%%2ﬁﬁ.” P R T A 4

BAL 2R IR TS 0 IR AT T RO, AR
B, o RE E o 51E B4 L2k RS i

LG, S ERRAEA 150 J7 )L T s . 36 Ik
Y MRV 14 R 28— 5L A s 1 oL, S
B WL A s >, S SRR PE A 5 9
TR . T SR T 9 3 R
TR T T A7 A 2 [ P Ah 2 3 R A M X

J?ﬁ [4]

%%JL@ PRI VS 19 DL BE 645 58 R00N B
( Rotavirus, RV) £ UN9% 25 ( Novovirus, NV) | 718 If
% 2% ( Adenovirus, AdV) 1 & IR 45 8 ( Astrovirus,
AstV) o A 1#H %5 2 ( Human Bocavirus, HBoV) 2

EEWE: ALtk IX Tt Z 8 AR AA 5750 H ( XWKX2016 - 17)

F—EEEM:

TR A, ARG, B AR A A 5 A



NIE TR ST 2017 4E45 28 45 5 1)

J of Pub Health and Prev Med, Oct. 2017, Vol. 28 No. 5 *43 .

2005 4FFiHLRL A5 R B — R4/ 2 )L Z 10
FOUEW] T IS M1 o AR g —Fh T R 7
IR 2 PR TS LA I R O AR SE T S8 7R
FIE AR Z W T A 50 X 540 LI 15 95 191
NIERIRTE , B HAt 4 i WIS 5 B B GLIR AL , X
2016 4F 1 ~12 F RAE (9 2V I TS B LB AR A JEAT
T ARG RIS o

I MRS

L1 ARACRR 2016 41 ~12 7, B RN B
B AL REERE b i L EERE) [ T2z ) LERAR .
WEMIRT G R A <60 1, DAMK ik 531 5 2591 AL B fiE
A FIFHOSHT 1IN WIS ) BRI 1R %

g 3d AN [FmhSCEE B LG R BER}
1.2 FRAWTAZE R FEMEARA S W Hh 2% wh iR
& il 2% il 10.00% FEE B W, TR B IR, 8
000rpm E5.0> 5 min, B_E 35 THE V595 26 T
1.3 sadsem B 200wl ZE0H 2, #2 QlAamp ©
MinElute Virus Spin Kit( Quiagen) 1 B 43 $2 BUK &

FEARIREE A/ U EE GL/ i Ik 5 GIT =
SR PCR AR & ( L) X A 41421k
EE VAR BE R TR I o AL G 7 / o 7 / A
AR B = H S5 PCR AN 157 & ( H i AR)
XoF g T R 7~ R REHEA T AU o

P PCR 38R #E VP B, 51 (3R
1) « —% PCR 454 4: 94°C 10min; 94°C 30s, 58°C
30s,72°C 1min, 10 MEFR( AR IR IR EE T B
0.5°C) ;94°C 30s,54°C 30s,72°C 1min, 30 ™1 ¥;

30s,61°C30s,72°C45s, 10 PMESH ( B NEHIE KR
FET#0.5C) ;94°C30s,59°C30s,72°C 455,30 M
;72°C7min. PCR ;=4 ] QIAxcel Advanced 4=
LT B NS B IK R G ( QIAGEN) g7k, H #
JBeSc  567bp. PCR P ™ ik oy b 5t i 38 2
RIZH RIS oA RS W 4T H B9 R Beny Y ik
WIS, 31 3730 U FFSGHATIFIIE (£ 1) -
F1 R VPL XY 1519751

L/ EA IHFHI(5 -37) FERI RN bp)
H—i
HBoV - VP - F1 CGCCGTGGCTCCTGCTCT o1
HBoV - VP - R1 TGTTCGCCATCACAAAAGATGTG
i
HBoV - VP -F2  GGCTCCTGCTCTAGGAAATAAAGAG 576
HBoV - VP-R2  CCTGCTGTTAGGTCGTTGTTGTATGT
1.4 wits o4 KA SPSS 19.0 itk ir4eit

SO AR LU R ) ARG, P <0.05 A 2E R
Biitep i Lo

2 5 R

2.1 MBEILAAER  JLIER AN ASRER
FEEARA 354 i, Hoh B4 BL 197 6, &t 157
B, B ey 1.25: 1. BILEKR A1 58 A, i
N0 L Al i 12 .
2.2 AmEWMEIEMAEERERL 354 MERAR A,
ARG EEAS 49 ), K R 13 84% ; i WL A
37 5], A 2R 10. 45% ; i 38 B BE A 16 ],
bl A8 4.052%; BLIRE BRI 14 @, A R
3.95% ; NWHE-RIEERS 1 26 9], K 3R 7. 34% « AN
GRS 22 R G248 () =33.12,P <
0.05) ikt th R uEm (K1) .

MmN

A\
N\

>
a
<
T
5]
o
<

FTERITEL

15 RS MG TEAG H

72°C 10min. — % PCR 45 4: 94°C 10min; 94°C
14.00:/: - %
NG
% 8:00% o % %
’4*% 6.00% % /%
-
4.00% % %
2.00% - % %
0:00: % %
2.3 BRBERLKI 2016 AFILKEIETE £ L

i 354 {51, 4 H IR 7 49 1], Kt R 13.84% . 1

A 1.72: 1(31/18) &
ERILHE T (x

SRR A R
2 =1.34,P >0.05) . ANAA#R



<44 - ST A 5T R 2017 4E5E 28 #4555 )

J of Pub Health and Prev Med, Oct. 2017, Vol. 28 No. 5

RV RERG G FE L (Y =15.26,P<
0.05) , Hop 13 ~24 A& B LB MR s, R
22.45% (3 3) ,7 ~24 A5 EILERI B PHE A H 4L
i B Y 73.50% ,2 2 LA L 81.63% AN
A RV KR ER AR X (Y =75.50,P <
0.05) , 2&Z=R i e de i, Ky 42.50% (% 2) o #ARIA
BEIR AL 13 151, IR A IR YLy 26. 53% o

2.4 FheRAERERIL 354 AV TE B )LE
PRAS Kt a2 37 1, FHPE SR 10.45% . 55
AR 0.76: 1(16/721) o Aot 38445 22 7 To4e it
FREX(x' =2.58,P>0.05) o AJF AL RV K
REFHGIHFE X (Y =4.68,P >0.05) . B
BILFEE 2 UM, 5 78.38% ($3) « A=Y
WURFR I F LR AL (Y =9.43,P <
0.05) , F 7 R fe i, o4 19.28% o 5 4N 2 1R
GG T ) IR G FEN 18.92% -

2.5 MiERm AR ERIL 354 BlAYERETS B L
EFRAS K 18 e 15 16 f41], BHPE 3 4. 52% . H
o, B 10 ), Lotk 6 i, B il 1.67: 1. P
BIAS HRZE RG22 X (' =0.32,P >0.05) .
B HBRHRER LG4 E () =4.75,P >
0.05) . 2 ZLINE LA 81.25% AR5k 2
ERTGHFE L (Y =6.29,P >0.05) .
TRARYY 3 B TR ARG R 18.75% «

2.6 ERABERFKRL 354 FlavEETE B ILE
brAs Kt BRI 7 14 B, PSR 3.95% . Hirfr,

BES B, LobE 9 B, B A Bl 0.56: 1. 1 3IAG
MREFHGI#E L (Y =2.34,P>0.05) . 4%
HIBBAG R 2 RIS F 8 () =5.37,P >
0.05) ,ZHEIL 2 ZLIF, 5 71.43% . RFEZE
TR H R ER TGI8 L (Y =4.13,P >0.05) .
ERIRRER ARG 6 6] 1R ARG K 42. 86 % o

2.7 AW FRERLEKRA 354 HlAVERRTE B IL
fEFRAR 26 ik 1 ANTERASEE, FHME R 7. 34% o 3L
o, M 14 ), Lotk 12 B, B Aoty 1.17: 1.
PR R 2253 G X (x* =0.04,P >0.05) .
AR ARA RV KR ZR LG FE () =
2.04,P>0.05) ,84.62% M BRI~ 2 2 LA T &
Lo ZVINAEF R ¥E (X =2.48,P >
0.05) o 1~ F IR G &Y 10 ), IR & B g &
38.46% , 5 HAMh 4 B 155 5 1 AR & TR A IR
Hor A 6 0 SECRE IR A R

2.8 RAEE 354 GlAYERTS BILERRA, K
TRA YR 18 B, BHE RN 5. 08% o R A R
FBILAEI K R 48 S LI /N R 6 A~ H ,83.33% 1)
RA Y BEILER <2 %0 2 MR E IR G 16
1,3 Rl iR G 2 fil. H, RV + HBoV iR &
J&YL 5 f); RV + NV.RV + AstV.NV + HBoV i 4 Ik
e 2 fil; RV + AstV + HBoV. RV + NV + AstV.
AdV + HBoV. AstV + HBoV. NV + AdV.NV + AstV.
RV + AdV IR A BEG A 1 . 5 PRI A B YR
ME BEAR Y A AstV > HBoV >RV >NV > AdV.

R 2 2016 FEJL U IX S PEIEYS BUL T 5 R REAS 2= 19 G 1% 0

» ol RV NV AdY AstV HBoV
FhOD BIBC IREGISC KRHR( %) FAPEBIEC KRHRR( %) PIEBIRL AER(%) RGO RIR( %) PITEBDE KRR %)
##(3 ~5) 83 10 12.05 16 19.28 1 1.20 5 6.02 4 4.82
H(6~8) 106 3 2.83 7 6.60 9 8.49 3 2.83 11 10.38
(9 ~11) 85 2 2.35 8 9.41 3 3.53 1 1.18 5 5.88
(12 ~2) 80 34 42.50 6 7.50 3 3.75 5 6.25 6 7.50

F3 2016 FAat X QIS 8L T I AH S R 15 Ol
ol RV NV AdY AstV HBoV
HIECD BIBC YEGIEC KR %) FAPEBIEC KR %) FIEBIRL AGR(%) MG KAR(%)  PIREBIE  KER(%)
0~6 103 4 3.88 6 5.83 3 2.91 2 1.94 5 4.85
7~12 88 14 15.91 13 14.77 2 2.27 2 2.27 8 9.09
13 ~24 98 2 22.45 10 10.20 8 8.16 6 6.12 9 9.18
25 ~36 34 5 14.71 5 14.71 1 2.94 1 2.94 2 5.88
37 ~60 31 4 12.90 3 9.68 2 6.45 3 9.68 2 6.45
it 354 49 13.84 37 10.45 16 4.52 14 3.95 26 7.34
S TN BE 5| BSR4 LR TS B ULAY 4 Floie 2, to 2 H AT

A USRI TS T A BE I 1 s 2 A2 R

TREEVENEYE MU H . o, A ARG T R
5 LT ILE 2 KRB TS 55 R DL e S5k ™ .



AT A SR EE S 2017 4545 28 4455 5 W)

J of Pub Health and Prev Med, Oct. 2017, Vol. 28 No. 5 * 45

JETE FBOLAS WO 35 (A R Ty 13.84% o AN [R] b
X, ORI BRI R R — 2= . 7T
], 2 bR 2 7 e 0 R v S e DX P ARG R TG
FAR R " o AT E A5 4% b X IR BE I 25 S K,
NBERPEIR S AR E RN R A K R4 i
AR R EZERA G2 E X (P <0.05) ,7 ~24 J]
WL A RN B A SR Y 73.50% , B i
FHA A W AR T ~24 AW JLEE 24 R 7 I
Yefty s fe NRENY o RS & B, 2016 AR L 5T HE IX
BRIR RIS M R A2, R I 2=y
TATHHIE -
V5 A B4y LI 5 9 45— DL S, o5
BRI M X A AT S B0 R B A A, S

AL R W 45 AR — B . I R TR
P 2 AT R AR AN [R] Aty B XA A T
WEEAT A5 2 5 o

4 Pl RE Y 5 K AR 3 O 2 % LAY, 3R AR
I BUE A LR MRS R WA A F AT AR 2 B LA
JLEE A G e SR AT S B 57 i T PR IR TS Y
ERIIPESLES

NIERIRTENE o —MoB Ko 3, th T H 5 18
RTIP-J% T 180 AR K P 1 7 oA b 5 | e % [ 2 5 )
KEE. ALRTHIX S 2 DUT RS LA R H R

H7.34% 5 g E R LS RAE Y . k&
BORMER LR <2 %, BB B B4 5. HBoV 5

HAIET5 3 5 TR A B YL R 38.46% , H 60% &
HEMEEEIR ARG Arthur S5 B 5 K W] HBoV
SRR IR A B FEORTEME™ . R
FEAE N — bl B0 ) R TS 7, LA H SRR
TR BRI W 1, A B AT RS IR A
W

UEAFSE R0 20 B3R T A o i X 3R 4 )L 2k R
39 151 o 5 A S5 2 A JER IR 10 43 A RRAE L A
ARG S Vi 1) BIF 5% Ko 4 P RS 1 7 36 2 pt R ik

S 3k

[1] Monroe SS. Control and Prevention of Viral Gastroenteritis [J].
Emerg Infect Dis,2011,17( 8) : 13474348.
(2] 8kabf. 2011—2014 4Rt Il X 5 % K DL )L #A% Yes

[3]

4]

(71

(8]

(9]

[10]

(1]

(12]

[13]

[14]

FIEtE L oy A (3], 28 36 T A 5 WIBj BE 2%, 2015, 26 ( 6) :
116118.
ik, HAeSE, 30, 4. BT IUX 2005—2014 4R34 E
PIZAE Y 2 1 4 B (0], 24 36 T A 5 351 By 25 2, 2015, 26
(5):4447.
Tate JE, Burton AH, Boschi-Pinto C, et al. 2008 Estimate of
Worldwide Rotavirus-Associated Mortality in Children Younger
than 5 Years Before the Introduction of Universal Rotavirus
Vaccination Programs: A Systematic Review and Meta-Analysis
[J]. Lancet Infect Dis,2012,12(2) : 136-141.
Allander T, Tammi MT, Eriksson M, et al. Cloning of a Human
Parvovirus by Molecular Screening of Respiratory Tract Samples
[J]. Proc Nati Acade Sci USA,2005,102( 36) : 12891-12896.
Arthur JL, Higgins GD, Davidson GP, et al. A novel bocavirus
associated with acute gastroenteritis in Australian children [J].
PLoS Pathog,2009,5 (4) :39.
Kapoor A, Simmonds P, Slikas E, et al. Human bocaviruses are
highly diverse, dispersed, recombination prone, and prevalent in
enteric infections [J]. J Infect Dis,2010,201( 11) ;16334643
CHENG WX, JIN Y, DUANG ZJ, et al. Human bocavirus in
children hospitalized for acute gastroenteritis: a case-eontrol study
[J]. Clin Infect Dis,2008,47(2) : 161467.
WANG YH, Kobayashi ND, ZHOU DJ, et al. Molecular
epidemiologic analysis of group A rotaviruses in adults and
children with diarrhea in Wuhan city, China, 2000 — 2006 [J].
Arch Virol ,2007,152( 4) :669-685.
WOR A BN, Al %, A5 M E 26 4 (BT HIRIX)
20112014 4£ 5 2 LAF L #1503 91 5 DR324 7 45 A 23
B[], B 45,2016 ,31( 6) : 463-470.
Wi XA, T T 20072008 4R FEIR R TS I AT 4
AESIHT (0] 3L T A 5B BE 4% ,2010,21( 2) : 7192.
TR, X2, J50E , 4F. 2014—2015 4EJ[ b S 2 LIF 3
4y )L TR MM VE I S W 0 B AT AR AE 47 (D). B 7
#74,2016,23(5) :291296.
X, BT AR R AR T P XL AR TS AR DG TR
R HE R 2 R AT AR AR I 4 (1], IR R 2%, 2014,25
(8):7974799.
WANG Y, Gonzalez R, ZHOU H, et al. Detection of human
bocavirus 3 in China [J]. Eur J Clin Microbiol Infect Dis,2011,
30(6) :799-805.
Arthur JL, Higgins GD, Davidson GP, et al. A Novel Bocavirus
Associated with Acute Gastroenteritis in Australian Children [J].
Plos Pathog,2009,5(4) :39.

( Wik B 491: 2017-6720)

(AL SR



