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Preliminary study on the infection of mouse Norovirus and its effect on
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[ Abstract]Objective : To establish a real-time fluorescent quantitative RT-PCR method to survey murine Norovirus(MNV) infection in
laboratory mice in Chongqing, and explore the effect on immune function. Methods : DA pair of specific primers were designed
targeting MNV GenBank genomic sequence,the specificity, sensitivity , repeatability and stability of the assay were evaluated,and
comparison test of 123 clinical samples were carried out with two laboratory animal testing institutions to establish reliable real—time

RT-PCR assay for MNV detection. @The detection of MNV in
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investigate the infection of MNV in laboratory mice in Chongqing.
@Six to eight week—old BABL/c—nu mice were randomly di-

vided into 3 groups(n=3 for each group) :control, MNV natural



— 1636 — BRERKFZER 2019 £55 44 E5 12 8 ( Journal of Chongging Medical University 2019.Vol.44 No.12 )

spleen,and colon were collected, the pathological changes of various organs were observed by HE staining;and tumor necrosis factor
alpha (TNF-a) and interferon gamma (IFN—y) levels in serum,tissue homogenates of spleen and colon were detected by enzyme
linked immunosorbent assay (ELISA). Results:(DTo established real-time RT-PCR assay could specifically detect MNV and had no
cross reactions with mouse other virus. The sensitivity and repeatability were also excellent and the coincidence degree of comparison
test in 123 clinical samples is as high as 98%. @The detection results of MNV in fresh feces and caecum contents were completely
consistent, excrement for 24 h in vitro can also accurately reflect MNV infection of mice in the cage. @MNV infection rate in Chongqing
is 65% to 85% ,and no strain differences(68.3% vs. 70.6%, x*
to MNV than normal mice(78% vs. 64% , x’=6.434 ,P=0.011). @Compared with Control group, BABL/c—nu mice showed that inflam—

=0.116,P=0.733) ,but genetically modified mice were more susceptible

matory cell infiltration and the obvious pathological changes in liver,lung, spleen and colon after natural infection with MNV jand the
levels of TNF—a, IFN—y in colon were significantly increased (F=21.682,P=0.002; F=77.223,P=0.000, respectively). Conclusion ; The
established real —time fluorescent quantitative RT—PCR method is reliable and can monitor the infection of MNV through the stool
samples of mice, MNV infection rate of mice in Chongqing is high and the infection in BABL/c—nu mice has interfered with the exper—
imental results. Therefore, it is necessary to enhance the animal breeding management to reduce the risk of MNV infection in mice.

[Key words]mouse Norovirus;real-time RT-PCR;BABL/c—nu mice;enzyme linked immunosorbent assay ;tumor necrosis factor—al—

pha;interferon gamma
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SV) /N B % 7% 7% (pneumonia virus of mice, PVM) /)N B
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PR ST X 48, SR F Primer5.0 PCR 51 ¥ 3+ %44 | 374 J1]
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10° copies/pL, 73 ER-AEF-20 C,,
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10 min, WHC EIEWT-20 CIAAERF . ELISA Jy il i
5 MERZE AL 2514 TNF-a IFN—y [ 5,
13 “%itsam

SEEEER F SPSS 17.0 A4HE T 4E T b, FR M LR
ARG T 00T 75 A IE AT H o 2255 W3 T ok
BB+ 22 3on RS R 7 2001, I LR H
LSD—t 3% , K48 7K ¥fE @=0.05,

2.1 R MNV 5B 5K % RT-PCR 7 369 2 52 BRI iE

SR AR S 46 2 N7 1 SE R 2O 2 1 PCR 7 76 %/ R
MNV JHM TMEV .SV K PVM Y RNA #EA7H 45 5 4n 18 1
fir7n : MNV ELAG B 0 S HUP 18 il 28, oA =2 1 T8 8
TS B SR 9OGE i PCR 7 A A RAFRIRE R E Bl
Ji R JBREAR 1 T A A, R 22 ik 1) R AU 45 SR an 1
2 TR RN G E AR N2 Cu B SRRV 3 22 R A1
LMk R EMEAR M & SRR FR 5K 5 10 copies/plL,
SEREEIRATRL AR, X3 43 10 5 RS MNV BHM AR
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ZEI UL 2 At KA Y Cu 7R 5 R BN T 2%, Rk
KSR, B R EE AR e .
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JECREAT) LA DL (% AR
10 A% ZR 50 F B8 BUORLAR M & (AR HE T 2R : 1.0 x 10" ~ 1.0 x 107
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2 MNV #3tEE RT-PCR R 114

=2 MNV ZEEE RT-PCR EEHFTEE M4

o ﬁ?ﬁéﬁ*ﬁ . C 1H —
(copies/ul) “FIE  FMEZE  BHRRIE(%)

I 10° 18.19 0.66 0.36
(n=6) 10° 21.60 0.10 0.44

10 24.18 0.10 0.41

100 18.28 0.12 0.67
250 (] 10° 21.84 0.08 0.35
(n=3) 10* 24.20 0.40 1.61

BT ST B ST ERE B PCR ik, %t 123 O/ NE
AN A IRE R, ST ARAE SE 50 Bl W i e £ 2 S R
TEWTFFEBE S50 S o R FE T T LU XA, 255 B . AR
J7 R BRGS0k 81.3% (1007123 ), FAU G 52 A 1y B 1
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P H W
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TFF 5% 22 HH 2S00 5l 5 1 P9 250 2 8000 () MINV R IRE A
PRI, /NBL MNV ZEHE RS ZEE P 4R 2 A i B 16
P, BB HE PCR A MEDRAS H R WARGE . AR ST B8R/ MR
EIAWNE) ST R AARSE 24 h B BRIHEEHEFTMNY

MY S22 1 PCR J7yAAl , 45 5 D3R 3. (i 5
a2 MNV 19k 45 5158 42— 80 He AR5 24 hFRIH
ZEMErP A MNV W AEE RT-PCR J7 ik | BEVERR Sk H 3%
FE/NE MNV AL I H7R MNV 76 /N R 2 BE
£ 24 h RS PR B BORM IRRENE A 5 B, 2
H 3 Wil MNV (5 AEE 44

#3 MREBAEY HEEERRIRZEEH MNV & HER LR

B BB HE 24 h 28
SIS U WY BTEEER HE &

Kl MNV M MNV il MNV

AT 1 + + +
2 _ -
3 + +
4 + +

B 5 + + +
6 + +
7 + +
8 - -

s 9 - - -
10 - -
11 - -
12 - -

D& 13 + + +
14 - -
15 + +
16 + +

L% 17 + + ¥
18 - -
19 + +
20 + +

23 FRTERDRMNV BEE LS

XHE PRI 3 G A 1 S5/ IN B, SR FHASIF S 57 1)
S HOEE i PCR J5iEK I MNV (Bt 2558 R |3
AR B AE /N B MNV [ R 3255 015 65.19% (84/129) |
88.7% (71/80) Fl 85.09% (102/120) , #2755 T P 1 X /)N il MNV
SRR AR AL i, 2D R S S T E DT 3 A AN 5 R
/N MNV B T IR, R PARERLL A F/NMNY
PHPEIGER 7350 68.39% (54/80) 11 70.6%(56/80) , R I7 Kk
SRTE MNV BRS04 25 5 (v*=0.116,P=0.733) , %
B MNV (8 TC i R R

H A, BB /N E A DF I PSR iz i — 285
S ghy ., ASBIEFEICER T 8 DT 4 5 PG /)N BRURI-S7 3 /) BUHE
24 h FIBRIHERE AT MNV R, &5 7R LB/
L MNV FEEAG H 3Rk 78%(124/159) , AL R i/ NIMNY
PHAMAS: HoRAH 64% (73/114) R 7 K 30 b /s e PRAE i /s B
MNV FHPEEG 3R B it 5 T/ R (=6.434, P=0.011) , 3R ]
BEPRB /N BR8N B S 5 e MNV



BERERKZEZER 2019 £55 44 B 12 # ( Journal of Chongging Medical University 2019.Vol.44 No.12 )

— 1639 —
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AT LA FNUE A, HE Y a5 1R 3 s /N
YL MNV J5 il BB 25 i e 20 L B S8 ) R A S Y
JHFIEZE 200 T, BH S8 %) 2 i 0 LR 5 Mt 2E 2 it Y BE R
JE T J5 ) DAL 8 T, A R S A R A 0 R 2

Xof B2

MNV/ESL 30 d

LURREEFIE & DN S BEANTE , AL B R S IR AR 21
LUl WES AR 236 22 | K R A0 A 5 25 B 4 4K
IRGEFREARTE W, i 90 B HEF VA 5 (B BRI 2 n) DL R ik
SEANARIRAIE , B 22 A AR R ok e B 42

ELISA k4558 ([ 4) B o B/ Bl g A pg ik o
TNF-a IFN—y B 5550 BRI J0 B 2. 22 5% (P>0.05) , {45
JiAB TNF-oc TFN—y 7K 20 5 2 5% B[ TNF—ac; F=21.682,
P=0.001(30 d),P=0.002(60 d);IFN—v:F=77.223,P=0.000
(30 d),P=0.000(60 d)].

MNV/E 60 d

3 R MNV B BABU/c-nu /NRRT Bl B2 S B A AR F % ( HE 8,200 x )

400 - EA 3 MNVEE30d
MNVIERZL 60 d

—~ a
= 300 B > 4
£
20
&
ﬁfﬂ 200 =
i
=
= 100 -

0= T T

JIIRT JIg A 2

T a, XA A, P<0.01

IFN—vy 7% & (pg/mL)

150+

by

MNVI&EZL 60 d

=S a

-
JIIRTE) it 45

4 ELISA #l BABL/c—nu /INERLEEZ: MNV30 d #1 60 d J5 5% AT £ 87 A TNF—ot & IFN—y 7K F (x +5,n=3 )
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2RI Ty 3 % S0 /N BRI TR 45 4R B MNV
YR E A 58%~64%"9 MNV T 9 [FE PR b Ay—Lk
S 0 )RR W RGN AL 81) Sk S 58 /N B
H g B oK 1m0 S0 58 sh W) & R A B
H A FE R ME (2011 JR) IFECA 4 MNV 1 6
X4,

MNV LG8 BRI 512 32 B2 I 55 2R Do ARG I
H AT, SE5%E B RT-PCR B /N MNVAS:
D75 v AR | VRS 3 e v ARG N T ik =2 — 11418
ZITET EAER/ NS E N A AR B
AR | S A T AT e O A
PRI, P SE 86 sh ) & Rt i A8 T, A 2R kT
RN, B #A S A H SO SRS
JEHE RT-PCR J5i% , FHF/INR MNV (4G, Sk ifE—
A PO SR/ N T T S E N R R A T
TG VEVFIE I 5 BB, F DT R
MNV KU R AH kR, R, A58 B e vy aE
T A b DX — B | R S S O A B RT-
PCR 773, W FHE /N MNV 138 A5 1 H 5
W FFERTE S b /N BRUB L MNV 5 H A5 )
RERAEAL , A SEE S MNV YRR AL RS
M&%

ARMFFEERE MNV 5 BEOR ST X #E R R %
19, B ST A SEEE S E 7 RT-PCR i RE 1
5k, /N5 [ o LA B 7 AR R R S N 5 ek
JEET, R e LR B A RS Cr (AR 57 R AL
BI/NF 29, £ HEZ AR E ML, ol FFMNV
FEFR A0 E TGN 5 T e ST B SR 98l 8 B PCR
PN E KT SPF 2/ 123 1 B I N AWk
At R, 5 T AR A 258 sh 4 W e A o 2
s 1 7 I 9 I S 56 80 40 B R 9 T A A D 2R A T L
XF, K 4t SR WA BE v I 98% , TIE FH AR WF 5% B i ST
FISEIT DG e PCR 5 RAF Kl 25 S n] &g

R MNV By NS FEZEME RN E
Jo v BH A Hh s T AL RS SR 2 s H
BB H) MNV RS ZE3E1 TS50 3h Wiy
[t/ oalll L (B P E I (iR (ESE oall PO ST RV S
1T A TE AR, kS A B S AR A, SR
MNV 7E/INEHE ARS8 B 2808 rh BB 4ERE 2 A 05 25
T, BETS R PCR 7Rk IR DLARGE . AHF
SE53 U /N BHEH 24 h B9BEIHZS0E TEUIN R
o7 TP A TR S A R B N R A T ARSI
EIRL R CHT B 5/ N E A MNV FHPE
K RSB 5E 4 — 30, 24 h A TH 285 -t Bl v T s ok
HIZGE/NE MNV BB, I, 78 H A IIMNV
Wb A SEIS S B R T A AR 17N BR
GG R R B R AT R T MNV ARG, S84 7 (8
P, HRNTANSESI

3 A 0 HE P T S 56 /N BRI A R B, SPF 9/
S B R R HUR I 2 s [F]—
AR DK /)N B 22 85 IR [R] A ) 25 51, LIt
AT BE S MNV (G438 @ 12 M et ey . /ML
JEYE MNV J5 FE S RRAEH# , WA BT s
MNV 1] £33 28 S PEATALHE 19 PR 1A 3 A 7] 1)
FEJ /N RS EARRYE MNV, IHAh, 4% 5 ik it
FR) Bt AT RE AT 28 22 /N Bl MINV 1 B E L SR TE S8 3
Sp2E 5 R MNV RS TC M R AR B E A
SR A IR A E PR 2EAR S R 2 | LB
i /IS BRI R I FH Bk 7t okt 3 4F o, NI A5
T N A S50 2 W U R A I B R B A /)
U A AR B AE T R 2018 4 12 H R
TP R /N BRUAS) S FgEE 12 200 A~ , B AF ZE5
AR A OB R 2.0 T H L IR R KT AL
PR/ INEL MNV ARG O ASBFSE Al AS T 1265
I 159 FERLPIUEM/INGL, Z B MNV FEPERS 2% 5
ik 78%, TAEIEREA/INE MNV FEPERE R R64%
WA A B PSR e R LA B i (R G i 22 5, R 3
PRI i /N BURH 55053 /)N BRUBE 25 2 SR s MINW, T PRI
BB T /INROE # 3L PR R A AR J5 AR S i T
PEF %, S 2P0 5 BE U8, DA T T 2 ) ek
MNV,

B 5 15 P /DN BRI K 22 550 4 3 0 /) B Jk g
MNV J&5 , 38 5 ToIlfs ARE R AR . 5 B A ks (H
CINiE 0 e g cb A LI /N (TH= RNV LA
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B FREBRLIE R 2232 MINV 5200, LA S MNV 5 X6
WA 12 6 38 SR G2 M DU A DL G AR RIS e A
# FHH) BABL/c—nu /N WEEXT S 58 MNV Jgk
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