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HON2 WA &R R (HIN2 AIV) B e ImRERAN A &, shirs
WO R CORATE . EEERE . WITIREES) e H B R e,
HON2 AIV &G f5 4k i 20 B IR G (1 i) f — EL IR VP 2 8 R L 5. AR ST LA
BALB/c /N NBERL, W FUMEIE G HON2 AIV J5, 15 L7 g i . i
3 B 0 B 98 R 8 J T 240 B 5 s S5 A L, HR s T T P A B R AR B -5 HIN2
AV FEE R ARG TR R G5RK: (1) HIN2 AIV ZRPIRGE K G
BALB/c /NG, FEUIE BB EL . B a0 R 3B 40 00 1
%R & . BEERE JE A1 Corynebacterium-1 A% & 0 (p<<0.01), i AT B 845
B 3 T E K (p<0.01); (2) IFN-y KGR /NG HON2 ALV J5, W
T8 AR B B R AN FUAT B R AR 2 B (p<<0.01), 1 HI HON2 AV i & 1T 5
SO H I I 2 BR B R G R A S R (p<<0.01). REAME R HF IFN-y 52
HON2 AIV BE4% 5 i 4 BREE & B R 2 S R S R E . (3) HIN2 AIV /K
JuUNRE, BB IR, R 27 IFN-y. IFN-B S5 83 mRIE (p<
0.01), R4 zO-1 R & EREEHMAE T (p<0.05), if&l7AEE
BV, WIEREE CHERRE. KA Ll ipiE b b o A 20l . i
iz R H LG (4D BT R WA IR T 245 52 077 )50 B 410 ol J 3 vy
GEIERE R A IR 8 S5 i 80, G RO BH 1 HON2 ANV 5 K 1 e 40 1 2
(A

AR FHLERYT T HIN2 AV 2 3E T8 26 A 1 3500 14 2 b AE FRALER, 75T
R BRI A I HON2 AIV RS S5 B W RF A VIR, FIEE EARER
D5 T2 TT UG RUBH RS B S . A TT R A BB SRR SE AR T R
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Spy on the secret between virus and intestinal microflora
—Study on the mechanism of intestinal microflora translocation
in AlV-infected mice
Haoran Lu, Luxuan Zhang

(Guangdong experimental high school, Guangzhou, Gaungdong, 510145)

Abstract: Animals often resulted in high morbidity and mortality associated with
secondary bacterial infection (E. coli, Staphylococcus, Salmonella, etc.) after avian
influenza virus subtype H9N2 (H9N2 AIV) infection, but there were no typical
clinical symptoms clinical symptoms in a sterile environment when HIN2 AlIV
infection. Scholars and experts have been puzzled by the underlying secondary
mechanisms after HON2 AlV infection.

In order to address the mysterious relationship between the secondary mechanisms
and intestinal bacterial translocation after HON2 AIV infection, we studied the
microbiota composition, intestinal barrier, mucosal inflammation and bacterial
translocation using BALB/c mice infected with HON2 AIV in this paper. The results
showed that HON2 AIV infected BALB/c mice via the respiratory tract, leading to
intestinal microbiota disorder. The conditional pathogens Staphylococcus,
Streptococcus and Corynebacterium-1 were increased highly significantly (p<<0.01)
in the ileum of mice after infection, but the beneficial bacteria like Lactobacillus
decreased highly significantly (p<<0.01) . The Pseudomonas and Lactobacillus in the

ileum of Ifng™ ™"

mice were highly significantly up-regulated (p<0.01), however, the
strains of Staphylococcus which expected to increase abnormally induced by HIN2
AlV were highly significantly up-regulated (p<0.01). Indicating that proinflammatory
cytokine IFN-y is an important factor in the rapid increase of staphylococcal bacteria
abundance after HON2 AV infection. After HON2 AIV infected BALB/c mice, the
expression of proinflammatory cytokines IFN-y and IFN-B were highly significantly

up-regulated (p<0.01) causing the intestinal mucosal barrier was destroyed. The

expression of tight junction protein ZO-1 in epithelial cells was highly significantly
I




down-regulated (p<0.01) resulting in permeability of intestinal wall increased,
eventually, intestinal microbiota (Staphylococcus, E. coli, etc.) can pass through the
intestinal barrier to the lung, liver and mesentery and other tissues and organs. The
study also showed that traditional Chinese medicine Huoxiangzhenggi Ye (HXZQY)
could inhibit the abnormal increase of Staphylococcus and Escherichia, and
effectively prevent intestinal bacterial translocation induced by HON2 AIV. In this
study, we investigated the mechanism of promoting the translocation of conditional
intestinal bacterial pathogens after HON2 AIV infection. The results found that
secondary bacterial infection and intestinal flora are closely related after HON2 AlIV
infection, the use of traditional Chinese medicine HXZQY can effectively prevent
bacterial translocation. The research results have important theoretical and practical

significance.
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L1 RZFEEFARENX

HIN2 AIV &G BN Y) o ok = R eV A I PRAER AR AR, ATRAE S il il
R MFE . (lTED BRI, B 3-5 RAE T UA H I A AN iE k]
B, RN CRAT B BIEEREE . VDI TIRER S ) Rt Hh I s B
FOT. LU Y HON2 AIV G & HIL A S ARG, FEalREde)s 5-7 K, HILE

5SRO 2 . SCRE IR E, R SR, T E I L 2 I A
R RALOER (IR =50 5. NRE JE a2k WK, K 2 .
WIS PR o VS B A o 0 1 4 A IR R 1) 10 Bt — B R AE VF 2 3 I
IRMBEN G, [F) I 25 8 it B B 421 RAR R IR A o At S Ik i s 5 5
S B S (VI 1 A4k R B I R 7 I LA T S MR B A L A 1) 28 5 o i gk
NN 2 HIFRAHF AL .

V3 S WA B3 K ) S 2 2 B 5 80 B s R L A A0 B T A B B )5 8 5 R A
FATE PRI o U IR RIS B ) 5 T ATE B b R AR R A, SR S1R SE R
KRERE, HIHIERESRGG . 16K B2 HPUERREITIHRIT . JUERITLAIR
A, HE T H) i i U TG S R OREIR, I E AL, K
BIF 90 3% B v B 24 7E R B 00 O TR AR AR I AR, B A IR AR AR U
PKG 1 PKA 55 0% A% B %30 11 Thas. HELGIE R (B2 ZMF. &5
THACEEE S o RE 2. R R B 26 5 5 3 B RS0 T B I R S AR
[MOE%E%@%,KﬁEE%%ﬁ%%%ML,HBNBm$m%ﬁ%&m,
FRSURTE R HON2 AV ZEAT R GY, BRI HIN2 AIV (RN R T8 6 41 B 2 B
VERMLER . BB 4 25 10 5 HON2 ALV 4k 241 B8 B YL 1) 25 U1 5% 22 BA KA 7 v 2]
FRAI 1 o 8 8 A L 7 76 4k R SR AR (R R AT

ARV SO A 00 i P TR T 8 TR i O ML, T 90 T BT X ek
GeJa R 1 S S HAE R, BHE R B R BRI ie S R AANER
T BTSRRI e S
1.2 HIN2 B GRS

BRIBIRRERL T MBI AR OB, B R AR 72 BERRAL T R
THRAMNZE, H12-14 nm K EBUPRIAPEZIREE(NA) L5 & E (HA)HIEE
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RPN WG RRER AT &, Gk RN R Yy, SEEMRe R b1,
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BIFOW RGN, A H b AT o AR ) PR R R B, 5] T R A 41
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1.4 BiEMENSERARIHRE

il FREAN PR P P 58 A K EL 25 K0 B TR, S e 245 B TR 40 5 i I 6 1
T35 BT R BT A L AR B I R A B T T T M B B ) A
%, I AEAE AR R () R S IR . 7E B M R b, SRR PRI
W (IBD) i, i g pici K 2 R L S i g e 140, i 5
AAE (IBS) HF T y- B GEF I BB L, 0] R R R 2 SR i
R 2 R 2R ), o e, BRI A A 4 8 B BT I A 1 B29
T A R A 5 F RE DRI ST, s B LR PR 7 T TR B R R 3 P S I
1M 22 R 4 1 B3 B 5 3 i,

EAER, BRI SO, BEEWESCHIAN, AR AL 5
FARE R BRI B, 5 PR I O 16 2R 5 A S,
R ) 2 A I PR AT AR R LB, B HAND R, ARGk T
(HIV) FIEEMEIL 25 A4 (SARS) 2% 35 8U% 5 I R AN B R e g 1R Ko /D9, A&
OIS T ™ 5 SARS BEN, £E B BRAE T (K9 HB b ) T 1 20k e
PG, EMEETTFI 44 BITAE BE R, A 27 B4k T LA A r s,
R (HIV) BEE MRS RIS E R, SRR . Kpies
25 2 B3| R S AN 8 22 200, JRe e HON2 AV 5 8 A 4k R K T B TR %
R, L, AR T R A I Ak R R e 2 R R P e AT T 1
KR —, FERE IR RS, S EREEL, M EE S
B4 55 R R R
1.5 HON2 AIV Xt SPF I8R7 & R B LA 19 F1 R PR T BE RO SR i3t R

A5 AT HATE 70 R I HON2 ALV JEGL 5 RIS 7 18 P Ak A6 A 2 1l i 35 2
A, FE R IIEEL, WA 5 KM 12 KIRA IKEIE. REE. F5K ek
BB R i (p<<0.01), M= LB AT B s« 7 BK 0 8 S5 40 B
DA FFERE R RE T B2 : KIFFFBTE HIN2 AV &5 5 KA
HBLR R % E I (p<<0.01), FEEHIHEEL 40%. 5 KT & R Z A E VIR T
B2 2 e 4R 5 (p<<0.05) . BUREJ IR [ 3 1 B 240 M 48 6 R G 3 18 52 A ) R
(4505, BRIy =mr KEE TFF2. RiE 1 MUC2. iS¢ E Z0-1 &1
BHEPR(p<0.01), FHIFHRUZ G5 AN S35 I 1L AE 0T Jn T 22 B — & P IO
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o BV RILER)S 5d. 12d BiE B HIL T 4R 2. IFN-a. IFN-y.
IL-22.  IL-17A Z5E R R T X0 5 PR & 1 N (p<<0.01). £ W] HIN2 AIV &
efg, MR T TS i B R AE AL, OR T RRE IR, R HE K A T R A
HON2 AIV BEULfE T R & &N, b R aniuis i@ o, ot — Dt K HT w3
PR BRI, ERIUAZMALNBERRERE. (BERER)
1.6 i EHIFIENX

HON2 AIV & — P ESBUR TR TE, 175 KT8 5 4k 5 240 B8 PR30 12 FOp L A4 K B
FET o A FUAH M HUBE 7T HON2 AIV B 5 il B I B DI R o 20
7% HIN2 AIV 4509 (BALB/c /)R AN B6.129S7-1fng™ ™ B /N Ja il
BEL RBLGER . s o T ANAH B Gy AL L, I FH hr i 40 B R0 36 41 B 2 1 2]
R IBE JEAD BT ISR 2R 38 B I 0L, PR3- HONZ AV R 3E/)N KRV 48 B 2 07 1
YEFINLEE, i HIN2 AIV 5] B4 B 4k R I gL B 0T 16 L K

17 AR

AW T B L I 3.

4 (BALB/c ) %k

iéé%w;%mi= HERAFIRME

st o

AR 4R s

mie® T .. &, B AIER,
RE o mi g LLE
2l o R RS

K3 HoRELE
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2.1 AR
2.1.1 Stk B

HON2 AIV ##k Afferret/ SD/1406 (HON2) 4y & T EH5H, B A M N
10°EIDso/0.1ml, HEpa KMV K57 & S5 & B VA i 78 % {17 . Neongreen € bric
MIRBAFE CH Amp it AL R R A ME M EOR [ X st S g, A
I Bl WWEZE CRRERD.
2.1.2 13 =h4)

BALB/c /N (8 Jile) TR EERNR = B BE “# 0T T e IFN-y SR/
fl (B6.129S7-1fng™ ™) I 4R 48 250 a0 40 M i S0 6 246 e St . 526/ B
(IR TV QN ) L e Sl
2.2 B EEG
2.2.1 kG TR 5% T

IR 80 R RE . AAEAHIT ) 8 Fli BALB/C B, 1&RIPEIAFE 1 8 #e
JabENL oS, B 10 K, s RAFE LK 1.

* 1 R H5wt

5 ) AbE
s THA H PBS i &, 300ul /A
A e Fl HON2 AIV 3% &, 300ul /1
Neongreen 4H. PBS Wi &5 3 K, FEMRAR IR
Ir#5+Neongreen 41 WG 3K, HEMAR R B

FR R G 7 HXZQY+ Neongreen 1 F PBS % &5 2 K, #EIk HXZQY,

R 5 3 REENRAR R4 B

WEE+ HXZQY+ Neongreen 4 W8 )5 2 K, #ER HXZQY, % 3
RUE RN B 5

ARSI HXZQY 41 F PBS Wi & J5 3 K, #EAR HXZQY
TR T4 WHE+HXZQY 4 WE e 2 R, #Mk HXZQY

7 EER HON2 ALV §i 5, 300ul /A HEAR HXZQY F8ERREE & 1IE <K 1 ml/ 100 g A ;

VEE R AR IR 40 B HE 2 . Neongreen ARiRZHEE 200ul/H s S #8040 A 10%*EIDse/0.1ml.
5



2.2.2 IFN-y FR& D RIR IR TH S 74H

PR FIE R4 & ) 20 JEES IFN-y BRE/N R (B6.129S7-1fng™ ™, Srrhfk
1fng™ ™ mice) 6 R, @R —HJE, KB4 (3 H) H HIN2 AIV &,
300ul /2, xR (3 KD, JI PBS 300ul /Hi &, KRG 12 RIELHIE T
KA 01l R ROE TR 5 T-80° CIRAF, IR IRIINE KRR R iRk 55 PR A ]
BEAT 165 IRNA A1) V4 X .
2.2.3 HEHMAIRE

TE HIN2 AIV BLREJG 3 R 53 IR AN BRI I3 s 5 R0 25 23 B ARG
WG 5 R 12 K, BRI EEE 2 om, Rt E B Lom 37 BRI BON R &G
JGT-80°CLRAFE, T MAIEAH RS F IR 40 1 om JEOND) [ e ARAE, LA
FWIVER B ALY Fr o TERWH T R Bl N B4 W EOE R )5 T
-80CLRAF, IEIRYIHERIER FHE IR S5 A PR A R AT 165 rRNA MY o T8 B KA S
R, AR VE TR B0, TS 3.
224 RENBELEE

BT LB S RNA, SR RT-PCR J5i4a3, 44 24 20ul, 3.4 21 Step
Buffer 10 ul, L RF51%1% 0.5 ul (F: CAAGATGGAAGTAGTATCACT, R:
TTGCCAATTATATACAAATGT), RNA 2.0 ul, 1 Step Enzyme Mix 1.0 ul, /] ddH,0
HE 20 ule MFEF: 50°C [ fE3% 30 min; 94°C FiAEME 5 min; 30 ME: 94°C
2P 10's, 55°CiB K 15s; 72°CHEM 90 s; 72°CJmZEAH 10 min, 4CRTF. ¥ 3
PRI 1% RE R FE BRI, VR VL BEIR U R AL A R
2.25 MR E

ORI/ By o R A Jis 9 250 454 241, in 500ul G B4 A= 3
K, FESIFBTEE, W 100ul BI51iAT T LB A b, 37°CHESR 48 h, idskA
T AE K AR
2.2.6 ipEYI R RAERR

3B V) ik 2 iR B 4 R AE IR A RIEATHIE . B 2300 R )
I RAEE (40> W%, HU 10 MR EBIE, oalllERERE . Bk
F% (Ilmage Processing and Analysis #4F), 1HEEEBKE/IGEHRE (VIC) Ktk
fE.




2.2.7 BAEME X E B

H R AR R 45 1) /N B [0 Ji i ot BT —/NB B T~ DEPC /K AR BRI IR 531 3
SRIGHIIN 1ml [ RNAiso plus, fli$2 5 RNA. S5 T 906 & & PCR(gPCR)
Rl #3EH 2 & PCR Hi Rtk 51 ik 2.

% 2 qPCR 5197 %)

H A 7K BN SI(5°-37)
F: TGTAGACCATGTAGTTGAGGTCA

GDPAH
R: AGGTCGGTGTGAACGGATTTG
70-1 F: GAGCGGGCTACCTTACTGAAC
R: GTCATCTCTTTCCGAGGCATTAG
oceludin F: TGAAAGTCCACCTCCTTACAGA
R: CCGGATAAAAAGAGTACGCTGG
Claudins-1 F: AGCACCGGGCAGATACAGT
R: GCCAATTACCATCAAGGCTCG
IEN-y F:-TCAAGTGGCATAGATGTGGAAGAA
R: TGGCTCTGCAGGATTTTCATG
IEN-o F: GGATGTGACCTTCCTCAGACTC
R: ACCTTCTCCTGCGGGAATCCAA
IFN-p F: CCTATGGAGATGACGGAGAAGAT
R: TGGAGAGCAGTTGAGGACAT
IL-22 F: CGATCTCTGATGGCTGTCCT

R: CACAGGGCAATGAGAAGCAG

2.3 iEEEE 165 rRNA B V4 Xigid 187+

W REENI 18 P9 5 165 rRNA [ VA DX CGRYIFERIERD
2.4 MRS

JiT G Bl A ] Excel 2016 ###TH5, JFH SPSS 22.0 A EAT FL IR R T % 70
fir (one-way ANOVA), Z 5 i MK K H DUNCAN £ HELH, P<0.05 N#%E
T, RIS AR B R .



3GERENMR

3.1 HEE4aMm)
WG 3 KM s TR G 44, A% %, Fl RT-PCR #ill HON2
AIV [ HA B, Bk SRR RS IE S (8 4.

n 12 3 4 5 6 7 8 9 10 11 12 1314 15 1617 18 19 20

bp,

2000

1000
750
500

250
100

K4 HIN2 AIV HA X RT-PCR il 45 5
M: 2000 Marker, 1-20 JFE5.

3.2 HON2 AIV %8 /)N R BB B A 454

w1l 5A Fi1 5B FivR, HIZS AT, KRR ) RN ERE
#11 (Firmicutes). 14T % 17] (Bacteroidetes). 28/ ] (Proteobacteria). Ji
ZR 18] (Actinobacteria), W& G5 5 K, HIFNKAREETHEBHFREE THE (p
<0.01), 728 12 RAREEIGIN, LR /e 12 AR i (p<0.0D). H
AR AE R . WK 5 C rTLUE Y, BEEERGIES 5 K, BEEREE
(Streptococcus) HFI E# TiH (p<<0.01), M ZEkE & (Staphylococcus)
W22 EiH (p<0.01); K5 D A%, WG 12 K, BEEKEE. WA EkE
J&F1 Corynebacterium-1 # %3 Fifl (p<<0.01), MFATE)E (Lactobacillus) #%
BETIE (p<0.01), HAMABMARE. FREHW: MEREKGE HIN2AIV 5, H
[ Jlg VA ) TR R A Y 25 A A




A 1 | i Others

" mice
W Acidobacteria
Fusobacteria E3 5dmock

® Deferribacteria E=3 5 d infection

* Cyanobaceria A B3 12d mock
Y 0.75 e otherachde z [0 12 d infection
c W Proteobacteria @ *h
S W Bacteroidetes e
e W Firmicutes s
3 E
< 0.59 3
v ®
E ®
:
&

0.25 & ®
& & P @
\o~ \bé o tad
& © N N
0 22N VP S v < tad & «°
ORI AN X ° &
& s\"e‘.’b‘z\‘e\'&\é‘;\‘é\'
FEFPPFFFENSS
C mice D .

E3 5d mock mice E3 12 d mock
~ 5 d infection & infection
3 w0 3 ; ;—I E=3 12 d infectio
§ > g
Z 8 HI H i T HE ] ] N
- ) P H H ] § £l :: H ;:

] 2 H H H
s 4 H P H (0 |H i
é 2 3 4 § H H ¢ B
x 0 ©

4

el 5 /)N Bl T8 T A 1 ZH AR AL
A: EGEZFAITK AT F 5 BOM T EFZHTRFFETNR; C: HIN2AIV BB
5 REHHEHEKTFEETN; D: HIN2AIV B EE 12 X E 5 H 25 K-F T,
*: p<0.05, **: p<<0.01

3. 3HIN2 AIV ¥t /)\(R B7 18 [ BE 45 H O 520
3.3.1 HIN2 AIV 23R s Bk £ 45 4

6 A NIERHAM S AR N R R E Y K, S admtt, K
T 5 5 KA 12 KNG T F A A BB R sE g WA 2 K
iR EgE, IR B S A SUK iRy, AR AR AR . B 7 R,
W#HJE 5 RETEKEFEHERE (VIO HERFENFEAY4 (p<0.05); K#H/5
%12 REBKEWENFEALA (p<0.05), BEREREERXTTAL (p
<0.01), H VICHEZENTFAM (p<0.01D). LA LI EFRBEG HIN2 AV &
BUN R B Z




CEam #12 % Ds&am %12
K6 BIAABRHRELD) T (200X)

REKE B seuRpE DRBACHE IRBEIRE
0.08 3 mock 003 3 mock 6

o B3 infection £33 infection **

3 mock
+x E3 infection

*k
0.02

0.01

0.00
< K & Kd

@ @

K7 BB EKE. RERE. REKERERE (VIC)

mock: = &4, infction: X A&4; *: p<<0.05, **: p<<0.01

3.3.2 HON2 AIV #3745 29

I

ME 8 FTULE Y, 2 HARREHA K%, AR, mAEARNRBAER

LR FERES, HPEEME, AHEMIBHEEEES. K HIN2 AV X
INRIIER B IE R — € T -

10




A XTIEA B Mradl
K8 /N ml i B TE Sk B 4T B B 18 (10050

333 HIN2 AIV MK T N R G iE 544 & & mRNA Rk &

M 9 mI %0, ERFREKYLE 12 K, Claudin-1 A1 Occludin 2 ) mRNA
FILIKPFREE T (p<0.01), MMiH zO-1 EHAKRIAEKFHEE T
(p<0.05), R /NR I FRET I —E R BI, T B IE R EE LR
B, IR AR 2L LA

Occludin Claudin-1 Z01
3 mock 3 mock 1.5
B infecion #% EZ infection

H,@_
KO RS KO TR 11 MRNA ik B

mock: = &#4a, infction: K &4, *: p<0.05, **: p<<0.01

3 mock
» E3 infection

10 e ,_\

@ @

3.3.4 HIN2 AIV £ 3 340 8 b i 28 4742 5 b #m e B F mRNA & k¥

HE 10 7T A1, o THER (IFN-0) fEXEEE 5 KRR EIE N (p<0.0D), B
FE UFN-B). vy TIE (IFN-y) EBFEJE5 5 RN 12 RIREESE I (p
<0.0D); HAMNF 22 (IL-22) W Ea L& RPHIN2 AIV G/ R
JE AT FEGIE RORE N, 5 TEH LT A WSS FANRT &

11



A IFNa B IFNS

EA mock >k EA mock
o i E23 infection B33 infection

w > o
1 1 3

2-AAC!

IFNy E mock IL-22 E&A mock
8 «« B4 infecton 1.5 E=3 infection

z-AACt

10 HON2 AIV JERGLHHIE 48 1 40 R 7 mRNA 34 (1 54

mock: = & 48, infection: A&, *: p<<0.05, **: p<<0.01

3.4 IFN-y 1R HON2 AIV BB E/ R ERNBEKEE R EE

IFN-y Bt/NER (B6.129S7-1fng™ ™) a5 55 12 K [l it A T 1 1)
(Proteobacteria) AR EZ FIH (p<<0.01), HAhTTE AR &4 EHA24L (K
11A). NEI11B &, B#E a5 12 K IFN-y BRI/ BRUGIE A U B s A
Mo JE (Pseudomonas) B #E=FEMEEIEIN (p<<0.01), iM% 4 Bk 5 J& v A U
PR T (p<0.01). R IFN-y TEAE 3718 P4 5 41 BR B4 J B R 3 0o 72 Hh 4y
AHEEMEH.

>
w

tm1Ts/J

Ifng"™ ™ mice

mice

Ifng

E3A mock
E3 infection

Relative abundance ( %)
Relative abundance (%)

P 10 IFN-y (kI UM I A AL Al P i 28 1
A: WA EEHFETTKFFEEN; B: HIN2AIV & E 6 12 X & H 38 K-FFE T,
*: p<0.05, **: p<<0.01
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3.5 HIN2 AIV {837 /N FR iA 18 2l 53 fiL

M 12 FI5E 3 AT A1, YL HON2 ALV J5 5 KA1 12 K, /NRIFF. 2020t
BRI RE o B BN AH B o 43 B AN BE 22 U FE AT, F3 B8 IR B D3 43 i 2 BR B U
s, DR .

5 d mock JFiE 12 d mock Jilifi 12 d mock JifjjE

>

5 d HON2 Jiif 5d HON2 JiFf 12 d HON2 JilifiE

v o

12d HON2 JiFjiE

B 12 /BB HIN2 ALV S5 N T 28 B 40 B 49 B 1 o

%3 NG HON2 AIV G N IE S B4 2 S 50

K A it HEZH W
5d JiF - (414 * + (4/4)

Jif - (418 + (4/4)

12d s - (48 + (4/4)

fil - (418) + (4/4)

T PR RDEBE, RIS EBIME. CES N, RO 4 A
2N N E TN AT S N

3.6 HON2 AIV {gi# 7 /MR A BE FRIC 4B Neongreen 5 {iL

T E AR bR 1G4 B Neongreen J&, T4 B [a] S /NI e . BT Bl iz
RIEH R IATANE 73 25, HANE % 1) LA PRI 13 s, 2315 ek 4.
AN B o 2 145 BBk, BERRAMiCanE 2 fE, IrE /N R iE A eE s B 2] B 1
N . ERIG 36 h 7E/NR I RIERE 0 BRI K EN/MCHE, iz Admm R
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BRI 7 B R, RN AR IC AN T Jm, i A 4 i Ml i B s
MR T I RIEEH AL . RS 24 h fEXF A RIS A 70 5 2hrid
A, TR 36 h LLTRA 7 B4, (HAE 36 h 5 R & B bR 10 A0
R AR IC A AR RIS, AT DARPIREE A BGE AR . ZrG Bib, RYIUEE
JG HON2 AIV el 205 AN M iz Fers SURAE . i 2R A A -

\ i 4 )
= —

12h H9N2+né§vgreen 24 h HON2+newgreen 36 h HIN2+newgreen 48 h HON2+newgreen
JHFRE JHFRE JFFRE TR

Kl 13 AIFZHLBR RN newgreeen 43 &5 1L

* 4 FRR4HTE newgreeen 43 5 1 I

55 Neongreen 4 1 J iz 211 W #+Neongreen 2 # 41
12h 24h 36h 48h 12h 24h 36h 48h
s +(3/3) +(313) +(313) +(33) +(33) +(33) +(3/3) +(33)
M -(33) -(33) +(33) +(33) L(33) +(33) +(3/3) +(3/3)
AR -(3/3) -(3/3) -(3/3) -(3/3) -(3/3) -(3/3) +(3/3) +(3/3)
JH i -(3/3)  -(3/3) -(3/13) -(3/3) -(3/3) -(3/3) -(3/3) +(1/3)
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3.7 EFIES&INF HON2 AIV S| EHFEFEEREL

i 14 A 14 B fos, HER IR R, NSRRI N 3R
B R AR A o TG i 2 A ERAH 1 [0 i A (DU B D E 38 12 R3S B (p
<0.0D). HABETIARKAEHZZEH. WNE14C, 14D FrfLLFEH, EFIES
WAL PR AN+ A IR R PR ) F E W R E B . RIWER
IEARAEE T/ Bl N B R R, ] T HIN2 ANV 5 6 ) T R L

Others B mice
W Acidobacteria €3 5dHx2QY
Fusobacteria E23 5d HON2+HXZQY
L ?ﬂﬂﬂfc'ib'“"ﬂ B3 124 Hxzay
W Tenricutes
Cya e X [0 12 d HIN2+HXZQY
W Saccharibacteria .
Actinobacteria
W Proteobacteria Fy
W Bacteroidetes » F
® Firmicutes i I i
218 H H
2|8 HEH H
g | | 1M

Relative Abundance
Relative abundance ( %)

mice D mice
B3 5dHXzay B3 12d HX2Qy
£33 12 d HIN2+HXZQY

Relative abundance ( %)
C
A 5
L
i B
o
o
? g
N>
¥
§
Relative abundance ( %)

Pl AW
7S ‘,f{f{ﬁ?f’ﬁ i fé‘*}*"«ix’ v

‘$°
& ¥

B 14 /)N BR8] i 108 B A O 4L R
A: EHRAZFEITK TN EE; BOMA T ZHHTKFEZET; C: HIN2AIV & E G
5 XEpE2EEKTFEETH: D: HIN2AIV &G 12 X & HE 25 K-FT IR,

* p<0.05, **. p<<0.01

3.7.1 EFESERE HIN2 AV 5| &2HIB7E R EIRA

15 Jis 9 A IR B AN GG +5E A IR R/ SRR s B 22070
R, R IR ARAAE 5K 12 RAGTNRIRDUIEH, M+ A IR AL
BJE 12 A AR B> BT L R A MR S B . DRl P A AR SO
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SERE L BT A O i HON2 JT 3 B0 I R B IR SE SR M, I8 it s 2
AL 1 I R AR o

EHEARA 12 X - Ji%‘_\lz‘m}&éﬂ 12 X
K15 [BImmE Y] (200X)
3.7 2 EFESHRAMMAEL HIN2 AV EE5|EAFEMRE S 1L
M 16 A 5 AT, KRG HER IES (HXZQY) JaI7, /NERBIFF. fil
AT EERAR D B B E (12 K HIN2 BiE+HXZQY 4LATAE 1 R B D, L
25 RER I HON2 ALV RERE 51 40 B4 55 Ao BT RIS 4124, T HXZQY AT LA &%
BHLLE 40 BT 2 o7 21 R0 it 55 2H 24

5d HIN2+HXZQY  5d HIN2+HXZQY 12 d HON2+HXZQy 12 d HON2+HXZQY
BE R BE ERE

K 16 /NG HON2 ANV IES0G )75 YRS B 4l 1 7 B L
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& 5 AN[F 40 7y B L

K H R HXZQY X} 4H bug=REl HIN2 X & +HXZQY
5d fF - (414) + (4/4) - (414)

il - (414) + (4/4) - (414)
12d i - (418 + (414) + (U4

fif - (44) + (4/4) - (4/4)

373 EFESKRBMMPEL HIN2 AIV KEE5I A% Neongreen 54

H& 6 A1, WEEMEELHR (HXZQY) Y7, M HERARIC 40w
Neongreen J&, /NEIKIAT. A1z RIEH LR/ BEABAMCE, £ HIN2 AlV
Ref% 33051 Neongreen bric 4H B M i 4% 7 S ik L i SR BT, 1 HXZQY
A LA 2BE 1L Neongreen Aric ZH B (¥ 2 hr, X7 TE A LB R VE R .

# 6 FRiR4ATE Neongreen 7y 515 1,

i Neongreen 41 4 i 41 T #:+Neongreen 2 5 41
12h 24h 36h 48h 12h 24h 36h 48h
WalE +(3/3) +(3/3) +(3/3) +(3/3) +(3/3) +(3/3) +(3/3) +(3/3)
i -(38) -(33) -(313) -(313) (313) -(313) -(313) -(313)
MAE  -GR) -BR) -GBR) -GB3) (313) -(313) -(313) -(313)
BE -(33)  -(313)  -(313) -(33) “(33) -(313) -(313) -(313)
4 g

4.1 HIN2 AIV BRI AF 8 R A 45 4

HIN2 AIV "2 TR & CERGIAs . B FREoR 1w,
(5L EH T 5 15 K 25 R IR T i ) BTG 36 PR SR VAR RAS T . HON2 AIV X I
W3 BT AR 2, (EDGH B Bl A PR IE J L . A Hlumina
FHR S SR B | BRI S B R 56 B PCR S5 H AR 4 HT HON2
AIV RSB R . T BRI . TR S A o 2 24 3 1 R F

16s rRNA MR EoR, EH/NRELUERERET]. MAAETT. ZHREI]
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MR T TN E . AHURE BERASES, BATTREILAE A BARMUA 2211, S
U BB . A E M B R, 451K — RIIFER. HIN2 AIV K
JLXY 5 58 5 RIT a6 N LA 3 8 550 ad K& kb, A Som s in, &5l
FAFBUR A AT KB T 40% (B R KRR S5XAE, HIN2 AV &
G/ N BRI AR A M AR /MR 22, 51 K A AR AL P 75 INF TR AR N G 2, 3 2
BB T B IR B T T B E RN &Gy )E 12 R, A MIAE IR EE TR,
WIREE )R . #&EBRE B Corynebacterium-1 &35 Fifl. B iEER S i wEEE
I AIE B9 iR 2 55 B ARG ] 5 19122 24, HON2 ANV R S B/ IN BRI T8 141 e 455 )k
I, AT RESS B RE P B [ i 5 0 B
4.2 HIN2 AIV REREIA A 18 R RE 4544

VT T A S5 R R0 A2 BT RE AR E 2 W1 R it . SRl . FR g iBRVE,
B Thieti . VIC HEMK, Bt ke aehol 7 zmP. A
B0 RN BRAE IR HON2 ALV J5 58 5 RAIZE 12 KRR B KA . FRE DR,
EOAR P, R /N RS HONZ It B B8 Ja B SR B At Bl o 5240, 5 77
WeDhRe 3240 8 A B v] B B IR /N BR KB K A B3, HF PR T HL
RAEZGRER, FE— P ORI R 8 I/ UG HON2 ALV 5 917 AR JR B
9 bR RIA e s, o R R Z oK, RIS IR e,
Ji JB] [l 445 4 2 SFK I B AA S BRI . 255 b, HON2 84L& Re A g 1 o
Gk, RHORTE E B iE WA RE 7y, 2P ] RESZ WAL I e % RE

PR O 2 il RN BT I ) B A M ARGy, BB ThRe, B
IR K T AVE TR B, PRI Y R 28 o X PR S & i e 45 1)
FEMEE 9 (Occludin A1 Clauding) M &H (ZO-1. ZO-2 fl ZO-3) A
P, KRBT, fE/NRIEE B,  Z0-1, Claudin-1 A1 Occludin & H
TEER 12 RIS RIEE L ZE T (p<0.05), KU M7E 1) S ER LTI PIRIE
FENEIGOR, BEREE IR, I LRSS 5 32 i i PN 4 TR A0 SR A R4 G
4.3 HIN2 AIV BEAR it BRI &4 5 5 L

HON2 ARG )G o [ ImiE waESs i, DRpE FERmw YR T, %
A 505 TR R A ER R R S B G N, i DR BE S KRR, 0 T i s E
AT EUR A T R B BUR KA R AERAS . HIN2 AV JERGL 5 40 B SEE R I, /)N
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FRE G S5 R 2 2R 35 R 2 B BN A0 B, 3l i R o AT I, 43 2 3 1
RG> AR EIER B, 3853 KA 1A, 4 B8 T RSkl T/ BRI 18 B B 2 s
—SH S AR ICE R B BRI E (Neongreen) /MR
7IN B A R T A T AT B 4 B s /N BRUER S HON2 AV 5 E A br i 48 B R %
T8 (1) s N e fa Gy R B0 INE i R0 FFE I 4R K TR AT P s oA P 4 v 20k 17 L
B I 5 2 6 3 HAB A U8 B o R HON2 ALV B 1t /)N Bt 07 B 2 6t »
e 0 ARG PR B A3 55 7 U B 300N BRI 45 2H X T 5 B304 A e
4.4 IFN-y (REEN E BB IKE R F R A ISE

AN EIEACH] Th SR A4 IFN-y, fEi bR S0, AT LU I s e e
P GRS kSRR A T B0 R PP 3 SRR ik AR IR 5 T B
TR Eh , B M M b v o s v (R AR 22 A8 7 1T 200 BRI AR P A R S 3R AT BRI,
A BB A — LG A AT O 3 S R T A S0 T R At S B 4 1 AR A
PB4 T R B R A5 4 B T R IS Rk 2 AR PR I PR R B o K S A R Vi B R T
RE AT TE AR A A3 T2 o AN BT P R B0 S B s N S 75 A5 i A - 4 i
HORIIAR I, 030/ )3 5% 11078 DR BT A P 25
45 EFESHATIE HIN2 AIV 5| &Rz EE B REL

HIN2 AIV JEGY )5 B S5 B, R I E R 2L, S EOR B0 W+ 2
W0 A i B TR D o R B 2 1 R A LE SRR SRR 1 A 1 (¥ FLIR AT B
FUSAT W B B ACR, BB R0 1T R % S8 i s . A1t
065 10 1IF B EE AR A JE ST AR 08 10 25 D5 HON2 ALV JERS IR R A Bl 2R 6L, 0o Uk
YLt R I & BRI . Corynebacterium-1 2555 8400, Ry i, SR
8 2 1 750 AP PO R AR o ] sl 8 v R 245 PO T 5 SR S VR T R . FRATTIG
WFFE 09 HIN2 AIV 4k 5 41 b AL B B e S it — N H 307 1 .

‘_

B

=

f. g

1. HIN2 AIV &% BALB/c /N, AT K IEw AR AL, FERIITHEEE
T (p<<0.01), % BRI J& . #EBK# & F1 Corynebacterium-1 f& 2% Hif (p
<0.01). IFN-y et i7 T8 A % %) 2R i s b RE v B B R 5

2. HIN2 AIV &4k BALB/c /NG, [l R G Bl iR, i BT LR o, /)
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B T A A 1 B0 T T e B AT KA T 2 6L 23l W s 5 A0 2 1 FEP A
ST AE AN fizy 2R ISR LR

3. A IEBREINH] HON2 ANV AL A 1) 3l ) BR T SR A BT KM A 11 552 10 57
HEIGIN, A ROIE] HIN2 AIV 35K 40 B 2 6L

75y ARERIFT 2 Ak

1. AR SCEPH AT T HON2 AIV &GS IE R HTIC R . IESE T/NRE
W TR A7 B HONZ2 ANV s 8 5, 1T DA | S i T8 B F 2R L RGBS B B 473
L s P9 4 B8 RT LA B (8 21 P9 - 2 2R 38

2. ARWRSCM BRI M LR T B HON2 ANV B 5] R 24018 4k &I G 18T
SRME o YRS T BBV A0 i 1 R B 52 4 T DA Rz I HON2 ALV 51 R I
T 5 1
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B

AR SR AE U M AR AR SR ZE I B 048 T NI SE, 2O hE
I 2 SRR R 45 T 3R 1R 3, A ERAT 52 SR AT T RL A0 7 R TS
2 WAEIRATE B A Gy B 1 B

R RE S, EZIMTE T T, RATAE R &k, 7t 7
P RS s, e 2 IRER A S, BAMRSRE, bz,
B TARZ YRR SERE R B s A TR B A 1R R AR ML K S S 38 30 W)
e, RTINS ATETR X257, EA1S 5 TRIR. BEHERAE
FTAF: WEREYI RRER) 165 rRNA JUFr &k 2RI RS KRR 55~ 7 58
JR s FeA ot T B IR IaiE U 250234 B s OORHE R AL VR 5 IR ]
SRR, BATAEE 7B R sy 1 e AT I AE 45 3 2 AT 0 28 AF /F I A B
NIERE . AT FUIR T RS I 2 IR BA TR SRR 57k, JRa3A]—A&
(ERARN R AL SR T INE), ZORBATE R TRES Mok, JRAITE®
SCHIRRIARIE A, FoATA 70 TARA S, kG £ A ST & st 7 b 8l
GHE . SR, KEE LEMSTSMEINE. SRS RS
MR B Ji 22 EH P9 322 T 22 B O AE 3 URR « 2700 A IF T2 AR SR R ARk R
LIS SO R TRE SR = e A, B D R R AR R AR S T T
6, B HE DR TR S50 5 22 AN [R] 2 B G 35 B, S0 IR IR SRR AT 6 75 4 22
FRITiE Ca 4R 5 !
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AIBA BX 51 AN 35 &2 JmaY & /v

RGH¥ER, 55, 2000 4 11 A WAT I, DU T AR sLi b,

KEEE, &, 20014 3 AT M, BAE T R SER A,

BRIBR: 53, ARSI AR EBLR, JRE B TR TR
%o

WHEM: L FRAARESYRIE R R AR, BRI
RERGTWHARERER LK, THEBMEEA2SMNESH2H 5 H
Ho KIHES 863 Tkl EK BRI AR R 57 W, THFRKRFAARILL
191 &, SCIH=iRSC 70 i (LASH— 1R BOE AR &R SCI RS 47 &, RHit
WA T2 142.235). HUEESORBILH] 16 1F, =ALAH 10 fF. KBRS
9 Wi, HARMORH b Tl AR E EE bR, T M LR A

Vv’ N =
R
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A2 3 H A 75 U TR X B R LR AETR B MR | T HEAT BT R
TAEMBBHIBT TR . RABBAFT&, BR T SCH AR5 i AR IR 2K
WH T FIK A A LS, RICHAEE Hb A B2 R RIS i M
TR ERARLZL, FANRBEAE VIR,
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HON2 AIV s R ipid FBF 4 H)
B Fh R 5 o 48 649 e A R

A RS AR TR PR R
M EHREXFHHAFFER,SRSMH 510642
LIARREPSE RSN 510375)

China Poultry Vol.39,No.20.2017
KR R

W . ASFR HIN2 T8 &4 AR (HIN2 AIV) & % A0 & 5 6548 MAU$) , 2 BALB/c
DEABY AR REHIN2 AIVE, B EME GBS BRAR BB EER 2 ¥
Ao #RIF HIN2 AIVE=$9Lik 88 BALBc N F B, DM BT, L3500 KA
HREHRGE BEGRARRFEEREHFRM(P001), AHAGHLHLHEEFRE
FFEAE(P<0.01) ;HON2 ATV & % S5 , Wik 25505 AR #0748 A - IFN-y IFN-BF L E
FHAE(P<001), LAt P& 70-1 F R FRBH O U N 2 FE(P0.05), 8 K054 0%
MR, SRR A KR HON2 AIV G, B Mp: 400k 20 M BF 5 iS58 B oh bk s iR AL
£ 5B FLF

SN HON2 ALV /80 Wil o 2 SB35

fESHES 58553 LREERIAM: A U EHS1004-6364(2017)20-18-05

Intestinal Flora and Mucosal Barrier Function in
Mice Infected with Subtype HIN2 AIV

XIE Qingmei”, LU Haoran®, ZHANG Luxuan®, CHEN Yihu*
(1.College of Animal Science, South China Agricultural University, Guangzhou, Guangdong 510642;
2.Guangdong Expenimental High School, Guangzhou, Guangdong 510375)

Abstract: In order to address the mechanisms of underlying secondary bacterial infection after avian influenza virs
subtype HIN2 (HON2 AIV) infection, the flora composition, intestinal barrier and mucosal inflammation of BALB/e mice

infected with HIN2 AIV were studied. The results showed that HIN2 ALV infected BALB/c mice wia the respiratory tract,
1 '

g to intestinal flora disorder. The Staphylococcus, Streptococcus and  Corynebacterium—1 were increased highly
significantly in the ileum of mice after infection (P<0.01), but the beneficial bacteria like Lactobacillus decreased highly
significantly (P<0.01). After HON2Z AIV infected BALB/c mice, the expression of proinl y cytokines IFN-+y and

F

IFN-B were highly significantly up-regulated causing the intestinal mucosal bamier was destroyed (P<0.01). The expression
of tight junction protein, such as Z0-1, in epithelial cells was highly significantly down-regulated resulting in permeability
of intestinal wall increased (P<0.01). The results indicated that HIN2 AIV infection could cause intestinal flora and
mucosal barrier function disorder in mice.
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