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[Abstract] Objective To establish a method for simultaneous detection of norovirus (NV),
rotavirus (RV'), astrovirus (AV) and hepatitis A virus (HAV) by multiplex reverse transcription-
polymerase chain reaction (RT-PCR). Methods Specific primers of the four viruses were designed based
on the high conserved sequences, the reaction system and conditions optimized and the specificity and
sensitivity confirmed. The method was then applied to detect the four viruses in clinical samples. Results
The steady detection limits were 100 pg/ml for hepatitis A virus, 50 pg/ml for rotavirus, norovirus and
astrovirus respectively. When the developed method was used to detect clinical fecal samples, 62(48.44% )
wereiden tified as rotavirus, 8(6.25% ) as norovirus, 11 (8.59% ) as astrovirus and 4 (3.12%) as
hepatitis A virus in a total of 128 samples. Conclusion Data from our study showed that multiplex RT-
PCR system could be used to simultaneously detect the four viruses in routine monitoring and risk
assessment in disease outbreaks with high specificity and sensitivity.
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P RV FRHESCH 58 #r, 5 ELISA &l i) £ & %
1 100% ; I 765 50 # ELISA &3l & RV FH#M
B R RV BHE 4 4,76 NV BB S MR AE &
R NV SRR 15, Bk RV HERH
62 13 (48.44% ) ,NV 8 £ (6.25% ), =Fhkx il F &
BRI 2,

¥ :M:100 bp DNA Marker; P: Xt B8; 1~ 6 KK B F
RNA 4% 3750 ng.10 ng-5 ng.100 pg.50 pg.10 pg% & RT-PCR ¥
By R

E4 £ E RT-PCR AR MAREREERIKER

%2 L ERT-PCRY ELISA. 8%} s FRAEA

VO b 8 T A R 1 R
Fk RV HAV NV AV
#-—-RT-PCR  62(48.44) 4(3.12) 8(6.25) 11(12.5)
£FTRT-PCR  62(48.44) 4(3.12) 8(6.25) 11(12.5)
ELISA 58(45.31) 4(3.12) - 11(12.5)
HLEE - - 7(5.47) -
A5 S AR R PR R A Y, BB BRI R R (%)

Wit

Y& 4 R 1k, RT-PCR#EIE B 2 &l RNA % 3 1Y
BRI, AREARRHUELEMN PCR REER
FHEM ELISA, ABFRETNERELEETR
BRI Y b s B 2 ERT-PCRE I H &, AR B T
HH PCR B R ¥ BB, X THRES R K
E

B F Y T A B PCR B B & A
B3R, £ PCR EXR ARG Y REA R — MK R F
TR Y R MW PCR RN ERR
Z AFEER SRR R R &R %S
s AR P RN AR R R A4 B REAT T AR AL,



R ATR 2 2008 4E 6 445 29 £% 6 Chin J Epidemiol, June 2008, Vol.29,No. 6 - 593 .

[V Bﬁ{%E S04 Z‘S FIBF R T s EiR ;l‘g i} ﬁ $ & %‘ o single step multiplex RT-PCR to detect NV, astrovirus and
o s adenovirus in clinical stool specimens. ] Virol Meth, 2004,118:

MELEPCR RMMFEHRE, I REERARK 49.59.
TP v M 42 s < [4] Yan H, Yagyu F, Okitsu S, et al. Detection of norovirus (G1 ,
ﬂl‘ ’ Eﬂ/ﬁ‘ RT_PCRyLi&E'ﬁ HU X rj‘ﬁ m %ﬁ /ﬁ./E ﬁ E;‘I- ’ ’ﬁ G1II ), sapovirus and astrovirus in fecal specimens using reverse
,ﬁi‘& ;:P ﬁ]‘E}%i}u A %'I % IE%% s lﬂ H;j‘ l_a‘ﬁﬁ . @i& transcription single-round multiplex PCR. ] Virol Meth, 2003,

114:37-44.

797C 5 minZ i, EZ2EHETUAHE TIK L, [5] Flores ], Sears ], Schael PI, et al. Identification of human RV

serotype by hybridization to polymerse chain reaction-generated

E %ﬂﬁﬁfﬁﬁ‘ﬁi B‘J l’ﬁ] HTJ‘ , FJ'I % —l:j *ﬁﬁﬁl%%ﬁ% ’ ﬁﬁﬂ probes derived from a hyperdivergent region of the gene encoding
%t{:ﬁﬁﬂi%ﬁﬁ%% %éﬁ%'ﬁ%o % 5"‘ , ‘_3" % IE] % HS " outer capisid protein VP7. J Virol, 1990,64: 4021-4024.

Gouvea V, Allen JR, Glass RI, et al. Polymerase chain reaction
M&ﬁmﬁﬁgi PCR FFI m%—-ﬁ\;‘é% E(Jj;{é‘*,]—\‘ , ZIK amplification and typing of RV nucleic acid from stool specimens.
J Clin Microbiol,1990,28:276-282.

MRFEATEESY %ﬁ%?ﬁ’% » W?%ﬁ?ﬁﬁ B‘J% [7] Le Guyader F, Dubois E, Menard D, et al. Detection of hepatitis

Cay = 4 A virus, RV, and enterovirus in naturally contaminated shellfish

Ro ju%% 519 Ej%l '1 {E% ’ m] kﬁw W R0 ﬁg = and sediment by reverse transcription-seminested PCR. Appl
E2l| LB 45 B MZE PCR Y ﬁﬁylﬁﬂéﬁé ,4 Fh &Y Environ Microiol, 1994,60:3665-3671.

[8] Jiang X, Huang PW, Zhong WM, et al. Design and evaluation of

%E"Vi‘ '—-JII %Z fB] & ﬁ ﬁﬂfiﬁr o {E?g‘% H i % s B a primer pair that detects both Norwalk-and Sapporo-like

caliciviruses by RT-PCR. ] Virol Meth,1999,83:145-154.

%zl:ﬂ%%gi PCR&}RE‘EH{J‘@WE%%%& [9] Belliot G, Laveran H, Monroe SS. Detection and genetic

) H 12 > HH ) e 2= A4E different- tiation of human astroviruses: phylogenetic grouping

ﬁ% ’,L*%E 8 {ﬁ#zk EF' &ﬁ k ijﬁ KUk ﬁ{&/\ varies bycoding region. Arch Virol,1997,142:1323-1334.
[F) B YL AR AS [10] Cohen JI, Ticehurst JR, Purcell RH, et al. Complete nucleotide
. sequence of wild-type hepatitis A virus: comparison with different
Z:B[‘ ?’E E AL Eg IE ﬁ ﬁ ﬁ g E RT‘PCR*‘—% m“ & strains of hepatitis A virus and other picornaviruses. ] Virol,

o i 4= 25 4 P 2 2 . 1987,61:50-59.

A FTEATRBITRAMBATRFBII AXHAER (1) shuab Kl De Loon R, Sobsey MD. Concentration and
ARk VAN W A WMEITTFTTRIFHEAR purification of beef extract mock eluates from water samples for
the detection of enteroviruses, hepatitis A virus, and Norwalk
Eﬁﬂf ° virus by reverse transcription-PCR. Appl Environ Microbiol,

1995,61:531-537.

2 % X ® [12] O’ Neill HJ, McCaughey C, Coyle PV, et al. Clinical utility of
(1] BT, 208, %58 SREERERLSN . ey nested multiplex RT-PCR for group F adenovimus, rotavirus and
W #H,2004,31:101-105. norwalk — lide virus in acute viral gastroenteritis in children and

[2] Lees D. Viruses and bivalve shellfish. Intern ] Food Microl, adults. J Clin Meth, 2002,25:335-343.
2000,59:81-116. (W ks B #9:2007-10-11)

[3] Rohayem J, Berger S, Juretzek T, et al. A simple and rapid (BXHE - FH)

-HE -

F_EEEIIEGEHAHITSEHRBHIEEFILER
EffKASEXEM

EoMEEILEGERATIT S EH RO LEFILEHEARRET 2008 4 11 B 18 -20 B RERIIT A I,
SWEM XBIILE, EEGE BFREVRGKM, EhEM. PAEBP E2S0F BB SEH 42 YT 5K BB &
HpL (PERTRPRE)RER (RREHADRER FNERAEARERILERZ DL ALEZILEERHNNG
HEFO, EXHENEGENRAERR I EGFLRENFEIMEEFR I EGENRTLRAR BEILEGENR
BEMATH LEAKTENLHR BRREFILENGE RS LELES CEBER LN LEER G RDTRR
S JLEZ R EB RS ILERG S AT NERFRMAT JLEAN SILEHGEFRIR BT/ MBILERRREER
BETH LMK SILEGETHREA ORI, EXER:OREFQHEE MAF L4 HEXRBRAMBETE .S
R AHE 2R (R 10 &), R EH FEE AL HHE R E I E R R o I T 3830 e UM B A E BT s O R B /Y
FE: ER GERNBERES;OREMMEBES G AES I R BN BRR EERRT R, QUE LV R BEEY
PTTHBEE FEHERERCREBRAFERRORME, EER RZRA TS ©F R o il 4 405 H A T, 5 3
BAME SHSHE RAmL, BWEH . EXR0RE—T7E 2008 £ 8 A 15 HZ kB, RRMA R KM T 2008 4
10510 HZRi%%. BUEFE . FHUEERETERER LA KEREE, iF AL 710032 HEFTKEKFER 15 5, 1
029-84775395 , f& . :029-84773306 , Email : zhangguoch538 @sina. com i B M : 25 %8 A 800 i (¥4 FHBIEHBE),

BRERRERF AT, FEEMELEAL 0 TIEBTER,
FEFRGEEFLGEEMG SHMNS4



