UHEFRATIN KRBT ENSAGHE
AR

!, =&, AL gRAE!, ¥Ewml2 BEMAEY? BHLADZ B
5%&1,2
(LA AR KFHAR S, T AN 450046; 2.7 & A BH R TR A A ET
BRIE, Fd AN 450046)

WE: [B8] KL MAFH (Bacteroides) FIT M KIGATE L& A HE AN R, HRILZEME
FRIARAEHT B, [HE) A 150 Rk 2 & & 4K 5 /0 (Arbor Acres, AA) M AP SRS A &F 505t %, [
A HITRA (F 1 B#~% 8 BREREMALAE K 05 mL). ABAFEA (F$1 B8~ 7 ARERE
MRAZLERK05mL, H 8 B ERESERERMAARER 0.5 mL #475F) FATEA (F 1 BE~F
TRHRERBEROAAHAAER 0S5 mL, 8 BHBEREZRERXBATHAR &R 0.5 mL #ITLE). £A4F
BEE 3R (10 BEE) fof 14 R (F 21 BE), HAMMNL 8 RGHITEERMF, LA RMRE,

A F A AR BAAGAT o F K A T AGAR HEH S, i R4 XA H 69 &R B H B AT
[42)] DAHEFHFASKBATELENGEREEFLERERAOYAFREE; TERSALLE
AR S Fo e P 9B AN H NGRS E S, HEABRFF KERTRE; EERSGLELEE 3 AN
A % OCLN, CLDN3. ZOl. ZO2 mRNA Aa%t %%, W% CLDN3, ZOIl. ZO2 mRNA Aast £k &, VA
BB FHEH 14 RAYZHA @ OCLN, CLDN3, ZOI, ZO2mRNA A8t k& ; Bl S EHEH 4
At FREAR AL FTR, AOEB TR AN FERT, R ABMHFAENKRE L
(Escherichia_Shigella) AR FE T, (48] AR TN FRAEZRXET KBAARLENYLZAT
Re 1, BIEETTBCE A58 i B B Y R ARALE, A M K AT R e S B LR B4
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Effects of early intervention with Bacteroides on gut health

in broilers challenged with E.coli

HOU Meng', LI Jiatong', SHEN Si', CAO Zhongzheng', JIANG Ruirui'?, KANG Xiangtao'?,
TIAN Yadong'2, GONG Yujie'
(1. College of Animal Science and Technology, Henan Agricultural University, Zhengzhou
450046, China;2. Henan Key Laboratory of Chicken Germplasm Resources Innovation and
Utilization, Zhengzhou 450046, China)

Abstract: [Objective] This study aimed to investigate the alleviating effects of early intervention
with Bacteroides on intestinal health in broilers challenged with Escherichia coli (E.coli), providing
new insights for sustainable and healthy poultry farming. [ Method] A total of 150 newly hatched
healthy AA male broiler chicks were randomly divided into three groups: (1) Control group
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(gavaged daily with 0.5 mL physiological saline from day 1 to day 8); (2) E.coli group (gavaged
daily with 0.5 mL physiological saline from day 1 to day 7, followed by a challenge with 0.5 mL
avian pathogenic E.coli suspension on day 8); and (3) Bacteroides group (gavaged daily with 0.5
mL Bacteroides suspension from day 1 to day 7, followed by a challenge with 0.5 mL avian
pathogenic E.coli suspension on day 8). At 3 days (10 days of age) and 14 days (21 days of age)
post-challenge, 8 chickens per group were randomly selected for slaughter and sampling. Growth
performance, serum biochemical and antioxidant indices, serum inflammatory cytokines, intestinal
morphology, expression of intestinal barrier-related genes, and gut microbiota composition were
analyzed. [Result] Early intervention with Bacteroides showed no significant effects on growth
performance or immune organ indices in E.coli challenged broilers. However, it significantly
enhanced total antioxidant capacity and serum superoxide dismutase activity, improved serum
inflammatory cytokine levels, and upregulated mMRNA expression of intestinal barrier-related genes
(OCLN, CLDNS3, Z01, Z02) in the jejunum and ileum at 3 and 14 days post-challenge. Additionally,
Bacteroides intervention altered cecal microbiota composition, increasing the relative abundance of
Bacteroides and reducing Escherichia_Shigella abundance. [ Conclusion] Early intervention with
Bacteroides significantly improved immune regulation in E.coli challenged broilers and reshaped
gut microbiota colonization patterns, effectively alleviating pathogen-induced physiological
damage. These findings highlight the potential of Bacteroides as a probiotic strategy for mitigating
bacterial infections in poultry production.

Key words: Bacteroides; avian pathogenic E.coli; broiler; intestine health; immunoregulation

K& & B AR Z AR E 2 RAME, Hd, SR RIBHE (avian
pathogenic E.coli) & H B IS F=FE MY H 5 i LI AL e EBUm A B 85 00 1 KA B % ks
FEPR, RRIRGE, 18T MERER, — BIRGUZE R IR P BE . AT H . BEAR,
RGN, VSRR, MER S SFEET:, HALT R MG, ARASFREA R T E R
U, A I TE R B, S BUR R AT 2 B BRAR PS4 = 1t g, H— BAENUR T et )G,
FERMEBHENER. BERSEFR, 1R BZENEUR N, A, GE0wEME K
2GS il 1, A IERE, SifnlniE Beissine, JrHEd B SRR s R
TEPVEINH SR ARG 208 B G, G R IE WA RS O H AT, SN EBURTER
WAt B IEIT 2 MO T IR R, MPTAR RI69T BA R A G fRE R, (K B ) 51 N 245112,
B AT RERE— PO T AT a AR R MO E B e RS A, ReE A S
TE R IR B TE, FECCEN A IR RS TT R o HEMEHE, ik, %2
R AR W AR U AE RGBT B BUR MR E C 2 BN 24 I TR . A, RIS
T8 Hh i o B ML AU AR ) 25 B g T TR R PR e — 2D e RN, A B U 1 Bt B T e R £
JEDIRENI R B « NAKPHAICHIT 80 TR L, TEAam FIHIT 4G 7 d 25 PIXSTRIMR 2 A7 TG L
i (Lactobacillus reuteri) Xt H g A W) G LA A= AL AR AR 2 o (R, ol 7
AL BT A A XS R AT ST, AT DL SR 350 R A T ) E R K R

T E (Bacteroides) VEMTE & &b ) — KA 2 RPAPE R, HAHRT F 2L 5 i
TR EL) 25%000 . [FII, AR 9738 Hh [ A (R A, SO R 7 4 35 il B R ) A2 P vh
RIEH T4y BRI, S AT DAE RIS i K B AR e e il IR & s 51
PR HAE, A A AR T A 3 A R AU 2. SO B AR 3 R AR =R R S O A 3 R
s AETIRUE BAHIG, RIETE M 8 il AT 38 (Bacteroides) AR 3= i 2 PRS-
ST, BRI, JE e A R4 AN [R) b AU B R G2 M i T 9 RE 08 (1) T B 1 A R OC T4 s it
FUR R . BT T TR 2 BET AL DREWASIYF, 50038 @ AT 6



(Bacteroides vulgatus) T f# N2 H515 S 10 2 i 47 4 /N BB A OO, HIRE T
H 8 RS U2, R B RE A SR AR 738 RAEI . WESS M & ( Bacteroides
fragilis) BENA RN H PR IG 71 % BT B (Cronobacter sakazakii) %175 FR7E, KETE
J T BRIE D) RE  FRAHLAA 9 i DA 7K T-160, R BRAUU B B8 % A 280 L5 B30I BT AT AL AR 7 AR 1Y
U o AHZ, AT REE K E Pk G AT T JE T, AR50 Bl AA AN i 7050
R, AR 1 HIE~3 7 B AR XS 24T B3, R4S miE K E, T35
8 H WS F & Bowi MR AT T XS EATBCEE ,  LAMSRAER T8 SO B 7 1 TRt & B0 11 K
T TR TSR A XSS Jip A B R R, AT DAy de — 25 R FUADLAT BRORT PRI 1) 2 A D 2% S G J 84 O o
A B T RN FH B2 58 PR AR AR

1 MR 5RE
1.1 EHRKIR

BEURM KB (Avian pathogenic E.coli) O78 Btk (CVCC1556) W H H [E = A
WIBEAEIE 0. TR (Phocaeicola plebeius) FA G ANV K F SR 2 7 %8
T o G R R ) FH (41 A 7 85 45 5 HORAF
1.2 IGEMRIE

PN B EA: FEORAET-80 CIRIAT B bk AR 0 5 2% 3 EHeph T R A
735373, (brain heart infusion broth, BHD) JAR; TR, 37 °CIRER TR 18h Ja, hlzkix
Bl T A IC B IR L% 3L R TH), (31 & P10 37 °CIREAS 3% 48 h Ji» AR BIVE T SR BUA B 75 5
REEFRT BHI AR TRk, 37 )CIRANRGFR 18 h, Sesi— ARk, FFELHRILMA.

BEORE KA EIEL: WL 0.5 mL 1 LB EHRWHmB Ziih, fFeftmmnitis
LB E# Wz, £ GS-30 #EIK (Bl Zi8ERHEAIRARD | 37°CHi3% 18h Ja, WM
PR AR T LB B3R B, B8 T-I0 37 °CH; 3% 20 h, HIHE B & PR 7% ik
PR T LB B9, 37 CCREHERTFE 18 he

¥ FIRIEAE IR 6 000 rmin B0 5 min 5, BETLE AR KT, 450 H] 5
B B VR B B M KA B B R, IR TS O 3x10° CFU-mL.
1.3 3t

RIG IR HUE R AA PIRSHTH SEREMEAERS 150 W, TE RGN A 3 A ERA, 41
50 H o XTHEZH (COND HTESE 1 Hg~28 8 HI M REEMRAEREEE/K 0.5 mL; KB4 (ECO
N1 HIR~EE 7 R REEIRAEBEER/K 0.5 mL, 45 8 W E IR & BUw M R AT B B 2
0.5 mL B THE; WAFEA (PCS) NE 1 Hid~28 7 H iSRRI 18 W 29 0.5 mL,
55 8 W VE MR & SO M X M B B 2 0.5 mL 34T BLEE
1.4 AFER

I8 XS HREFE T WL LR B3 S 56 H 0 & SPF Zh PR B 7R, 24 h JElE.
IEIR RS | HS~58 7 HIRBRRE 34~35 °C, BHJEHRE RGN 1~2 °C, HZE 26 °CJa
Rl WICHIEE R A ROk, N TR . RIS NRC

(1994) EFRTEIAT L, EIRKFEH ChEFERR D JOEFRMMERY GB35 O AT
e A ELOT, AR ZH RS FR o WAk 1, ARITRE Y 12.38 M kg .
< 1 ERARERKEEFRKE (XFEM)

Table 1 Composition and nutrient levels of basal diets (air-dry basis)

TPHRAE K, [ 7 KU % EEYSE [ 3 HU %

Composition Mass fraction Nutrient levels Mass fraction
FK Corn 58.26 HEH B CP 21.00
M1 Soybean meal 34.62 #5 Ca 0.90




A8 Limestone 1.17 BRWE AP 0.35
EIREES CaHPO4 1.20 #iEE LyS 1.12
£k NaCl 0.30 TR Thr 0.77
KEH Soybean oil 2.90 HARFIER Met+Cys 0.83
LSRR IR ER L-
0.13
LyS-HCI
EER Met 0.24
L-7%AMR L-Thr 0.09
TR K Premix!’ 1.00
Mt Total 100.00

: TRRNE kg TAARIRAE4EAE K A8 000 TU. 4EA423 D33 000 IU. 442 E20 1U. 442 FK Kz 2 mg. 4
R Bidmg. B4R B23.6mg. 4R Bedmg. 44K Bi20.02mg. R 0.15mg. JHR 40 mg. =
2 12mg. MR 1mg. MEH 300 mg. #7tE 10mg. BitE 80mg. #I0HK 75 mg. HtE 80 mg. Ml
JCE 04mg. flyCE 0.3 mg AIMERR 20 000 U. AREFEEATIEME, HARINLIMIE.
Note: Premixed feed provides vitamin A 8 000 IU, vitamin D3 3 000 IU, vitamin E 20 IU, vitamin K3 2 mg, vitamin
Bi1 4 mg, vitamin B2 3.6 mg, vitamin B¢ 4 mg, vitamin B12 0.02 mg, biotin 0.15 mg, nicotinic acid 40 mg, pantothenic
acid 12 mg, folic acid 1 mg, choline 300 mg, Cu 10 mg, Fe 80 mg, Zn 75 mg, Mn 80 mg, I 0.4 mg, Se 0.3 mg,
phytase 20 000 U for every kilogram of feed. ME was a calculated value, while the others were measured values.
1.5 HFmREE

FEWRESEINEE 3 R (3 10 H#¢, D3) 5 14 K (3F 21 Hig, D14), FAMEHIPIL 8
FX AT B 52 KA, SRR RIS AT HE 15 o A% IR rg A R 2 3 s A S 0t 7t
BB Gy A HE R0 SR AIARHE AT (45 : HNND2024031807). T E# KR A MK 10
mL, 3500 rmin’ &0 10 min Hl4 M7 . TERETHMEGLEBNEY . B 1em ZH
TR A% 2 R REPEE, WTHEU . RS R T s W e A R, R
FERBUSHTAE . BRAE. VAIREE. BBoFIe s, FREARSERE Wl (D fos.

Y=Wi/W>x100% (1

Kb Y NRESERE: W ASERE; W NiEEE.

1.6 MBAREREFREN. MEMIEFRNE

i A9/ #&-2 (interleukin-2, 1L-2). H4UMI/%-6 (interleukin-6, IL-6). H4Hf
4% -10Cinterleukin-10, IL-10) F$ % -y (interferon-y, IFN-y ) 73 ¥4 S B 55 [ A (secretory
immunoglobulin A, sIgA) FiEKE & D-FLR (D-lactic acid, D-LA) WKJE. MG EPiE
fit 7] (total antioxidant capacity, T-AOC) IfiliF &£ EALEE (superoxide dismutase, SOD)
Bt @ RS (R BB ARA IR A D WE, WE kSR E 4.
1.7 BERSE

LIFHERE, WAGE . R, U, Bk, TR A 44t (hematoxylin-eosin
staining, HE) 05008, P BB TlE , AT e 3 MEE. U A AfE,
M. H Image-Pro Plus 6.0 ZX {4 LA 200 585 (200 um) AFRMEFATIAR I EEE (villus
height, V) FIRRERE (crypt depth, C), WHAEEE SR EIRERIHE (villus height/
crypt depth, V/C).
1.8 BBt R EERIENE

FEHL XS 23 I A AL IR S RNA, L RNA 9REAR, FI A SO sl & (g v 2% Ak
PR A IR A FD B HE M cDNA, FHEI GAPDH ANZFER, 4 ChamQ SYBR
qPCR Master Mix (5 iAMERE VIR AR A R 120U I 00 B R BiAA &, i ik



R ICIERAT S ' 8 B PCR, il = i A [ i 5 %5 3% #2821 OCLN. CLDN1. CLDN3,
ZO1. Z02 KEEF MUC2 ff] mRNA RIE. HAMFEARKE 3 ML, KA 2229 3T &
RN RIS . WRIER ST AR 2.

2 WHEZE= PCR 5|49

Table 2 Primers used for real-time PCR

23| FRT Gl BT 5) (5—37) 319K/ Mbp
Gene Accession number  Primer Sequence of nucleotide Size
F CAGAACATCATCCCAGCGTCCAC
GAPDH NM_ 204305.2 134
R CGGCAGGTCAGGTCAACAACAG
F AGCATCAACGACCGCCTCAATC
OCLN NM_ 205128.1 148
R TGCTCTCCTGCTTCTTGCTTTGG
F GACCAGGTGAAGAAGATGCGGATG
CLDNI NM 001013611.2 107
R CGAGCCACTCTGTTGCCATACC
F ATGCAGTGCAAGGTGTACGA
CLDN3 NM_204202.2 177
R GACGATGGTGATCTTGGCCT
F GCCTACTGCTGCTCCTTACAACTC
Z01 XM_040706827.2 129
R GCTGGATCTATATGCGGCGGTAAG
F GCAGTGATGGAGAGGAGGAGGAG
702 NM_001396726.1 87
R TGTATCTGGGTGGCTGTCCGTAG
F GGTGAGTCATGGTGGCTGTGTAAC
MUC2 XM _040701656.2 85
R CATTGGAGCAGGTGGGTTTAGGAG

1.9 ERNEY 16S rRNA UF

f§F QIAamp DNA Stool Mini Kit 7 G2 E WA B A S DNA, HHA
Barcode M 4 5% 31 # 341F : CCTACGGGNGGCWGCAG F1  806R
GGACTACHVGGGTATCTAAT, XA 16S rDNA [ V3~V4 X #4749 1. K PCR 471
PV, A QuantiFluorTM 5% 6THEHT e & . WAy 8 =gt ir SRR G, %
W4k, HENFCE, Nlumina PE250 EALIT . 53] Raw Reads 2 J5, KH DADA2
%1% (Divisive amplicon denoising algorithm) FAHATEIR L I8 ids, TSR N
Y181 751284k (Amplicon sequence variants, ASV). 373 ASV J&, FIH Qiime #AFiTH
Chaol 8%, FA&RIEE, IFFiAT I A45 4T (principal co-ordinates analysis, PCoA) Bi{T
o 2R B 2R T, BT AREEE, TR TREKT EXT RS E N SV 4
TG 590 2T LDA ¥4 KT 3.5 il FDR K IEJG 1 p<0.01 AHEbrdE, ST AR
B W EREHEAT LefSe 2 #7 .
1.10 Geitoran

Jefdi ] Excel 2019 X474 0% ; KA IBM SPSS Statistics 27 — £k AR A
(General linear model, GLM) #1758 & BENL BTN R T 2047, KRH Tukey i£3HT %
L S B AR LS, 25 RN P IMEEARAE R, p<0.05 B TESL 4 X B2 R B3
i Fil GraphPad Prism 10.1.2 545 B 2047 T AL AL 3L

2 BERES

2.1 MR RETIXN KRS RBE K MR ZRE RN

HEE 3 AT, fEXCERERIEE 3 K (BB 10 Hid) % 14 K (B8 21 Hi®), CON 4, EC
A PCS HZ MRS HIEIAR BN A REZER, AR TR UFMEEL. MAEEL. &
IREEAREL. MIRIEHO B B3 25 . X R BT 5 BT P K AT R B s A A= K% e



R 3 UFEERT M ABTERSAGE KRR RZR B RaIfNm

Table 3 Effect of early intervention with Bacteroides on Growth Performance and Immune Organ Indices in

E.coli challenged broilers

mH I (8] A
Items Time Group
CON EC PCS
R R D3 212.41149.108 a2 229.279+4.794a  223.396+8.128 a
Body weight D14 647.153£13.929a  686.688+14.109a  669.830+17.474 a
6 % D3 3.23540.152 a 3.114£0.167 a 3.723+0.282 a
Liver index D14 2.667£0.081 a 2.317£0.118 a 2.368+0.112 a
L 5 4 D3 0.093+0.010 a 0.089+0.007 a 0.116+0.007 a
Spleen index D14 0.083+0.006 a 0.080+0.004 a 0.089+0.007 a
TS X D3 0.166+0.017 a 0.186+0.010 a 0.200+0.012 a
Bursa of Fabricius index D14 0.147£0.017 a 0.193+0.014 a 0.201+0.017 a
i i 4 % D3 0.119+0.001 a 0.149+0.009 a 0.151£0.013 a
Thymus index D14 0.128+0.016 a 0.123£0.011 a 0.117£0.013 a

H: FATHARARNG FREROR 2 7 03 (p<0.05). D3+ D14 7R m & SR KA MR #1053 K

55 10 HE®) %5 14 K (3 21 Hig). T,
Note: In the same row values with different small letter superscripts mean significant difference (p<0.05) . D3 and
D14 denote the 3rd and 14th days post-challenge with APEC (10th day of age and 21st day of age) . The same as
below
22 HFFEREHTIN X RN SRS RE M RENF
221 BWAFEFIT T KA E L A G im A Fed AR v S ACERA TG
WAHTEMARPREE RN 4 s FEMEEHIEE 3 K% (35 10 HED, EC AHAXY T-AOC &
FHIET CON 4, PCS A T-AOC B4R EC X A ¥ ZER:, HARK T EC HA Y
K EC 411) SOD 7K-FAHE T CON 41¥AT B35 2 AT BT F %, PCS 4RSI SOD 7K
BT EC 4l; EC 4119 D-LA KR 5T CON 41, H PCS 41 D-LA /KFAHE T EC
AP T BRI 14 K G 21 B, MET EC 41, PCS 4LAXSIE f) SOD
K RESR S, 1M D-LA K RE TR

&4 PR RAT I KRR S AGMEE LS L iErR R0
Table 4 Effect of early intervention with Bacteroides on serum biochemical and antioxidant indices in

E.coli challenged broilers

X 2H 5
I H ) ]
Group
Items Time
CON EC PCS
MPiEALEE S/ (mmol-L ) D3 0.76+0.04 a 0.62+0.03 b 0.69+0.02 ab
T-AOC D14 0.84+0.04 a 0.70+£0.03 a 0.78+0.04 a
AN A BT 11/ D3 2.21£0.11 b 2.07+0.11 b 3.4140.13 a
(UmL™D)
D14 41.85+£1.49b 41.05+1.25b 58.42+1.21 a

SOD enzyme activity



D-SLEVRE/ (mmol-L-) D3 0.16+0.01 b 0.35+0.02a 0.33+0.01 a

D-LA concentration D14 0.63+0.04 a 0.67+0.04 a 0.43+£0.02 b

222 WHEFPFRAM KBHBELFA G 0FLERFOHR WES Pon, EREHEH
3K 10 Hi) MIZE 14 K (56 21 Hi%), EC AAMSIMEF K IL-2. 1L-6 & IFN-y /K
#P 5 E =T CON 4, IL-10 1 sIgA 7K-F-#0 2 K T- CON 4. thoh, fERFEFRH 3 R GF
10 Hi##), 5 EC AL, PCS ARG IME I IL-10 1 sIgA /K REFm, IL-2. IL-6.
IFN-y 7K 5 35 B . 7EICEEfE 150 14 R (55 21 Hid), PCS A XS IyE H 9 IL-2. 1L-6 J
IFN-y /K Z KT EC 4, IL-10. sIgA /KT Z# & T EC 4.
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Table 5 Effect of early intervention with Bacteroides on serum IVA on cytokine levels in E.coli challenged

broilers
2H )
JREWRE/ (ng- LD HTJ.L & Group
Time
CON EC PCS
L5 140 A 22 D3 17261£7.72c  393.11#8.15a  305.18+8.84b
IL-2 mass concentration D14 157.81£7.70 ¢ 346.56+7.46 a 262.39+8.58 b
YA -6 R D3 18.90+0.51 ¢ 43.25+0.75 a 31.39+0.68 b
IL-6 mass concentration D14 15.80+0.58 ¢ 37.36+0.60 a 28.22+0.58 b
HAA2-10 Rk E D3 93.37£1.13 a 53.74+£1.02 ¢ 73.41£1.04 b
IL-10 mass concentration D14 78.81+1.12 a 39.34+0.98 ¢ 60.01+1.10 b
T4k Fy IR D3 283.92+4.90 ¢ 423.08+4.83 a 364.02+5.05 b
IFN-ymass concentration D14 201.93+3.62 ¢ 344.95+3.72 a 276.97+5.26 b
S RS ERE T A TR IR D3 1541.43456.03b  1165.37+53.47 ¢ 2 061.82450.64 a

sIgA mass concentration

D14

1374.08+£52.88 b

1 069.73+48.55 ¢

1661.76+51.43 a

2.3 BMTFE R ERTF IR KA AT RIS A XB 718 R PR AD £20
23.1 WAHEFI TN KR LFAG T HAHEGY R B MK 6 W, EXHE
(5 3 K (55 10 HiR), HIXT CON 41, EC RS ke mE B35t ghatts
= NF, 1 PCS AR B E = EAE T EC AEEF M. WHEMNE 14 K G521 H

k), PCS ARG 2 I8 6 v FE A4k B LA T BC LA T K

D3

D14

A. DYCON4l, B. ENECHl, C. FNPCS4l
A and D represent the CON group, B and E represent the EC group,C and F represent the PCS group.

D3. D14 70 3R S BRI AT B R EE 3 K (58 10 HI) FISE 14 R (5 21 HiIg). FIA-

D3 and D14 denote the 3rd and 14th days post-challenge with APEC (10 and 21 days of age) . The same as below.
E 1 IHEER TN KRR SRS =B SHRE

Fig. 1 Effect of early intervention with Bacteroides on jejunuml morphology in E.coli challenged broilers
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Table 6 Effect of early intervention with Bacteroides on jejunuml morphology in E.coli challenged broilers

\ 23]
iH |
Group
Items Time
CON EC PCS
9% B FE /um D3 911.30+19.55 b 1025.10+26.48 a  1099.58+22.20 a
Villus height D14 1192.72422.67b  138023423.36a  1393.82+13.25a
e 88 YR /um D3 96.72+2.08 ¢ 173.40+5.62 a 115.33+3.68 b
Crypt depth D14 121.3449.17 a 131.71+3.26 a 124.82+3.84 a
0% T T Ve B VR T D3 9.45+0.34 a 5.96+0.31 b 9.57+0.26 a
Villus height/Crypt depth D14 10.05+0.75 a 10.52+0.34 a 11.22+0.38 a

232 WATAFHTF AN KBAARAKXFAGE RO R FEEFOHEZIKFGHm
2 fin, BUESEIEE 3 K (55 10 HiR), PCS A= OCLN. CLDN3. ZOI1 J ZO2
mRNA X REEREZ T EC 4, CLDN3 1 MUC2 mRNA A% #iA & A 1wk
YEpfaEs 14 X (38 21 Hi®), EC AW CLDNI F1 ZO2 mRNA [FJAH X FRik EAH
BT CON 1A TRy, PCS HRAN M OCLN. CLDN3. ZOI UK ZO2 mRNA HIFIX %
kEREmT ECH.



JrIpSEnTS
Relative expression

D14

39 OCLN

ARk R
Relative expression
= - -
=
E

%
‘%
oy

R 6]
Group Group
159 CLDNI 1.5 CLDN!
g g
1= 7 Lo o 7 Lo
HE 22
B8 wWE
' =2
Z=E 05 EFos
o el
= 5
0.0 0.0
c}f\ & Qc;: 65\ & q‘f’
fbil] i
Group Group
259 CLDN3
a
g2 2
Y 2
Sl : ot
®E b ®E
E2 =2
£3 £3
] i
o 05 e
0.0
< v
& ¢ ¢
5|
Group
204 201 R 254 Z0!
a
Es T g
G A ab
i ¢ ﬂ g 15
R w3 b
=82 =2
3 z3
T 05 D
I = 05
0.0 0.0
L§ & & & & &
EiRl) 5
Group Group

A0 Fe ik
Relative expression

in

AR A2k
Relative expression
5 =

209 ZO.
0.0 M

2
.
ab
b
& F g

5 H5H)
Group Group
25 MUC2 1.5 MUC2
5 2.0 g 2.0
.z Z
=g A
ﬁz ERE] ﬂ R
#®E RE
2 =21
8 =]
] 5
= 0.5 =~ 05
0.0 0.0
& @ s & g
] )
Group Group

[ 2 AT B R HAT IS KBAAT 5 U P XG2S 17 57 BE A X B R A R 21
Fig. 2 Effect of early intervention with Bacteroides on expression of genes related to jejunuml barrier fuction

E.coli challenged broilers



H: ARNSFRFREG I EE L EEREE (p<0.05). NAE.

Note: Values columns with different small letter mean significant difference (p<0.05) . The same as below.
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Fig. 3 Effect of early intervention with Bacteroides on expression of genes related to ileum barrier fuction

E.coli challenged broilers
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