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2.5 g/kghi A= ) M1 EXT B +150 g/t HAE) M2 4 EXF A +300 g/t HiA 2D 8 1 30 4. HF 54
FAEMAT I TL X AP s A K R B W 1B P58 S BRAR B 52 m . 45 2R & I A K MR RE U7 T, 45 1E X R4 AH
o, M1 ALE R & (95 )5 30 &) P35 H 8 &P 3 H R & & 07 10 43 3 48 @5 7.81% (P <C0.05).17.14%
(P<C0.01)F1 33.10% (P<C0.01) , H M1 £ A1 M2 41T LKy 5 25 AR T 03 A7 0 19 IS VS 356 . ol V4 A 07 THT » 45 1E %
AT HE, M1 41007 GSH-Px., T-SOD 43 5l $£ # 9.0% (P <C0.05) fl 32.78% (P <C0.01), MDA &1k 43.71%
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H AL A K I AR B R A ml G . AR XK X =
TCH AW A4 120 3k KRBT (7.840.7) kg, A Bk
Fo L G R B BOA R A w fe 4t K58 BT
TRk H A 25 AR B R A BR S m AR . R BT
R G A R RTAE I IR A B A . A
o6 I A A 0 Tl R Sk B A il L D AR N
R G A R A TR T .
12 YK KBHERAFEE

RIS 1 ] A X K X = o0 24 s Wi W3 A1 5 120
L4 NI MI A (EHR TS5 g/t TRAHER
15 g/t +MEZ B 100 g/t +H5F ZFMAFH TL 150
g/ M2 (ETHRT5 g/t +RNEHEF 15 g/t +1
LT 100 g/t +AEFLZEMAF T TL 300 g/0) o 1E X AR
HOBRRT5 g/t TRIER 15 g/t +MFELEE 100
g/ X IR Rl H KO . AR 3AEE,
BAEK 10 LW, K85 2 BB, T B
B Wi )E 1~10 H % e AR EL; 11 BB, Wi )5
10~30 H &, ML E R, ZORR LR B ORMEC 7 18
Fie B NRC 1998 brifE i it . P O # A 20K
Sy R R R R 2 R R, A H
T WA 4% 4 ¥ (07:30,11:30,15:30,17:30) , - A&
AN B R IE R R ROAF S O, AR 07 30,
11:30.15:30.17:30, #& P43 il 5 5 10 sk AT 48 I 15 1R
B, R 17.30 R GEIHTE H R B,
1.3 HEFHEENE

FHH B E = (BRI — SR / GRIE R
BOAFHRBO P H R = SRR /G
REOAAFHERBO s AL =" H R E&E/F¥H
W VS % Qo) =B 0N LIRS Bk / GR
B REATH R B . IS I bn i . O T4 LBl
& KR EE IE R0 0 43 s F e CROMRIE 1 43 s T AARAR
02 43 s AKARIE 3 41, B R A FE A5 R AEATIL B, B
AR R B =2, 8 CHIETE .1 3k
WIEYS 1 did 1 KBTS,
1.4 MEIEHRNE

RIS NG B 3 AN EE P&k 2 kgt
6 KO W A7 4% o DA I s kR BRIV 10 mLL, 37 °C
1 h,4 CHUE 2 h,3 500 r/min,5 min, BT, #%
AE R P 4t 70 8 B 5 A 0 1L Y HR A R DT R K OF LBt
ALK (GSH-Px {4 . SOD i ¥ \MDA & &),
1.5 MBHERENE

B 3 ANEE S 1S (EAIE 3 O Wi

SETS UM B Bk ) 2R TGH T TR I, S R 4 4
X 25 FLIA T T B E AR B I i LT
Y EEEAE . PR REBORRE 2~3 ecm 2
B (BE RS HA TR 5 cm) 25 i CBE B+ 48 1 oK o
15 em) BB EER 15 cod B IG4E A E LT
BC B 4P 0 R 10 Y0 1Y PR AR IR B MRV TR /N
T AT IEIE A= WEE . NE BB — 2 &Y
BRI T C KE 1 EP 45 b, il 7E vk & v 4
[l 52 45 2% — 80 °C ykA g A7, T T 7 18 K AF T8 Fn
FLRRFF R AT . MR AR U R B o Ak, SR 4R 2 10 AH
L B TERE S, 4 C B F oK o kIS L 1 1 A %€
A RNA B0 H510 1.5 mL EP &b, H T i 4
RIERFRIKPFGR 1 B TLHE EP &, T )5

DB ERERN ., B 102 h MR D
MW PR i B A R U L R R R AL
(HE) 3L {4, )5 . ffi F] H 48 Nikon 80i £E #1562 W i 5%
454 NIS-Elements 5 38 Wi 8 & @ 18 SCo T R 48
HEATIN G AR ], B sk U0 BE L E R 4 A SR
BP0 10 4R 52 8 1/ 9% 6 & B (villus height,
VH) Fl & 55 % B Cerypt depth, CD) L 3¢ 5% 1 315 46
EmESRERENLILE(VH/CD),

2) B W K IAAT v M ZLER AT i A . 3K FF
B K88 MFLMR AT # ATCCC #p i B ¥k 1) DNA, &
W% 1 h 3 W F 54T PCR W, PCR #7192 i
KZ K MM 1 pL,2X PCR Mix 12.5 pL. | FiFE5]
P (10 mmol/L) 4% 0.5 pL. i A # 4l Kk 4 & =
25 pL. KB 8 R 4% 10 2 94 °C 1A% P
5 min; 94 C7Z8¥E 1 min.59 ‘CiB k 30 sCifii LR AT
B KGR EE R 56 °C),72 "CHEM 30 5,30 MEH ; e n
72 ‘CHEAH 10 min,

Bl H 4 R B 4% & pMDI18-T # k)5, # 1k
F| DHSo BZ AT . N Amp B3R F ML _E
Tk A AEE T 5A 50 mg/mL Amp ) LB
REEFR A, 37 CHERFEIRIEFE 3 hy B 2 pL MK
R HEAT PCR %5 . X TR PCR %5 BHME R
AW 1 100 FHFEAH 50 mg/mL Amp #J LB
WASE SR, 37 CIRG ISR . S IRTUR /)
R & (OMEGA) Ut B - 32 BUTORL FH T 26 6 /2
EAREML N E ., 2B OMEGA 2{# DNA #£5
R & AR BUR B B DNAL 2 8K 1 b5 ¥ ikt RT-
PCR I, WK & 4% B8 SYBR Ui BN, &
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X E A A ROCZFRAT B TL X W75 AR ORI 18 PR A HROIR B0 B9 5 i 77

N SR .95 CTARPE 30 s, 323 40 MEIF,95 CAp
5 5,59 CiR k 20 s ZLER AT 1R KR M56 °C) .,

72 “CHEAH 30 s, HFUK qRT-PCR 14 )52 )i 45 o 5 FH v
fift B £k (65~95 °C)AAG I 14 7= 1 ity L — 1k

x1 s|¥FEIFM=H KRN
Table 1 Primers and product size
£ Name 514 41 (5~ 3) Primer sequences F Bt K/N/bp Product size
F:CCTACGGGAGGCAGCAGT
KIGHFHE E. coli 458

R:CGTTTACGGCGTGGACTAC
F:GCAGCAGTAGGGAATCTTCCA
R:GCATTYCACCGCTACACATG
F:ATCGCCTCCATCGTCTACATC
R:GCTGCACATGGCCAACAAG
F:ATCTCAGGAATGGGAGTCAACC
R: TCACTGGAGGATGGAATACAGC
F:GGACCTGACCGACTACCTCAT

FLE AT Lactobacillus

B ERE M Occludin

LR A KW F EGF

WS Baction

328

99

165

181

R:GGGCAGCTCGTAGCTCTTCT

3) Occludin & EGF FH AW . K it 56 R 4 1Y
2 RNA B 650 09 B 41 20 2 % R 58 0 0F I
H Trizol ¥ 2 i ¢ 2142 Bt RNA, X [l Nano-
Drop2000 1% #% 9 & RNA ¥ B I 4l 57, 4 1 36 2
5. 4% M PrimeScriptTM RT reagent Kit with
gDNA Eraser Ut B 45 4 3¢ 2L B M RNA 6 5% i
cDNA,.ZME 1 F 51975, LA B-action NS, it
1192 87 PCR, WK & & SYBR Green Master
10 pL. EWE519 0.5 pl . FHFSIH 0.5 pl AR
(cDNA)2.0 pL. \H, O 7.0 pL &3L 20,0 pl, KW
Z MR .95 C FiAEPE 30 5,95 CAEPE 20 5,60 C
20 s,72 °C 10 s,40 NMER, Gl &I 65 C &
HFE 95 °C . PRI R 2 20 IR
16 ZHitFEHH

KM SPSS 20.0 K 4 i# 47 48 1t 43 . B
ANOVA LSD #4725 5 W F A M2 & L, K
LR RN 22 5 B 3 NG FRER R R OR 22
S, IS H L3 E £ AR i 22 (Mean+ SD)
BT,

2 #RE55H

MEFRFE TL 38T 73 £ K EE N T
3 o X SR AR A IR TS R R Y
WEE A3 DL S5, gk 2 iR .

DR, | BrBas f i (Wi s o~10 ),
M1 4 F1 M2 201K o5 43 500 L okt BRZH 32 175.7 %
(P<C0.05)H1 5.3% (P <C0.05) , 4 41 Fl 1E X i 41 (1]
TRFEWZER(P=>0.05), I BrBedh g md (W5 )5
10~30 d) . M1 20 A1 M2 20 1A 5 5 40 ) b 6% B 4

21

PR T 19.2% (P<C0.01) 1 13.4% (P <C0.01), M1
2 IE X HRAL 3R & 7.8 %0 (P <C0.05) » M2 41 1 IE X
JEEENEIPRTE S cF =S

DY HE, | B4R (R 0~
10 &, M1 A M2 ¥ HRE=S5IE . A RA
A 22 50 W35 (P <<0.01) . T By B &b o i Clkr 45
Ji 10~30 d), M1 417 ¥ H R & b IE 76 20
SRR T 15.8% (P<<0.0D) M1 42.2% (P<C0.01),
M2 2H FlIE X} R4 TG 35 1 25 5%

DFHHRERE. | BERES R (W5 0~
10 &), M1 21 M2 4 fxd BERAL L IE X 213 H R
ERZB LR FEEER. I B B4Rt (9
10~30 d) M1 41 f1 M2 41 51F Xt AL A L34
el 5 25 5 (P <<0.01), B2 IE %F B2 4y Sl $2 v T
34.3% (P<20.01) ,17.2% (P<C0.01) , % 17 X BB £ 43
W 36.9% (P <C0.01),17.1% (P <C0.01), {H#%
AN FR JE A ML 4R M2 21 2 ) 25 SR 3

OB, BHA T S E 500 TR AR G
T M1 4 F M2 41, 2 57 & % (P<<0.05),

SHEER, 5IE . G AL L, M1 41 Ff1 M2
IR T R 43 BB AR 89.0 %6 (P<C0.01) Fl 74.2 % (P <<
0.01),

DL E a0 25 2R 3R WY L R A RE 2F O AT B TL 9
M1 4 F1 M2 20 1902 Az K ROR B 35 00 T 1F X B 20 4%
ST I B T A B B AR T A LT 34 H Y
P HREE BRI EE R, mE,
IR A M1 21 (150 g/t AR 2E AP B TL) 8508
FT A AR M2 4 (300 g/t M 5 ZE AT
TL).
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Table 2 Effects of Bacillus subtilis TL on growth performance of weaned piglets
A H % /d ot B4 1E X} e 41 M1 41 M2 4
Item Days Negative control group Positive control group M1 group M2 group
0 7.804+0.36a 7.8440.43a 7.7240.41a 7.764+0.43a
T kg _ _
. 10 9.2540.88b 9.55+0.89ab 9.78+1.05a 9.74740.97a
Body weight
30 14.6941.76Bc 16.2542.74ABb 17.524+2.68Aa 16.66+2.33Aab
A H B/ (g/d 0~10 145+53Bb 1714+50Bb 211+63Aa 208+60Aa
Aaverage daily 10~30 272445Cc 334494Bb 387+82Aa 340+85ABb
gain(ADG) 0~30 229447C 280-+77Bb 328+75Aa 3004 66ABa
FHHRE R/ (g/D 0~10 238+77a 257+ 84a 333+128b 318+117a
Average daily feed 10~30 4634 146Bb 5414 144Bb 7274209Aa 634+162Aa
intake(ADFD 0~30 389+ 165Bc 447+ 185Bbe 595-+263Aa 5294211Aa
0~10 1.65 1.50 1.53 1.57
BAKF: G 10~30 1.70 1.62 1.86 1.88
0~30 1.69 1.59 1.76 1.81
85 % / % Diarhea 0~30 16.4A 7.0B 1.8C 1.8C

7 Note: 1) LA F WA SN 25 H W95 )5 JF 451155 . The starting time of the above is calculated from the age of weaning; 2) [Fl47#5
INGF AR S LT B RRZR AR E(P>0.05) /NEF AT LR ZER B E(P<0.05), K5 FE %2R FRE R B E
(P<<0.01), T#JA, In the same row,the values with different small letters indicate significant difference( P<C0.05) while the big

letters indicate remarkable significant difference. The same as below.

22 WEFRATE TL 3B HFEBEREKE
A

i L BT ELISA Jy 25 46 I 4% 0 6 2 o 11 e 14
AP SR E 1 s, B 1 A, M1 4R M2
45 B % B AR L o3 i R 65,996 (P <C0.01)
28.0% (P<C0.01) , 5 1E X} HEZHAH b 433l $2 55 46.0 %%
(P<C0.05).,28% (P=>0.05), 75, 4 55 % i
FER TL GBS 1 35 48 5 W7 05 47 58 8 I e 1R KO8 L 3
SRR G RE T

O RHEZH Negative control group

A EXT A Positive control group
EM14 Ml group

§ 1:::' COM24H M2 group Aa Aab
§ i ATb 1
=  O60F 7
= B [/
40 1 //
= 20f
£ R
205 Group
B 1 W;HFEBEEREKE
Fig.1 The HC antibody levels of weaned piglets

23 HEFRTE TLXHHFER|LE NN
A

SRR (IR = W AW | o N (IR 1 = W o S
gERE 2 Fron. @R 2 nf A, M1 4R M2 4]
GSH-Px IG5 IEXT A M b & 7 9.0%

(P<C0.05)F19.0% (P<C0.05) ; M1 41 fil M2 41 SOD
T 1 5 T X BRZAR bE 3 48 % 32,7826 (P <<0.01)
31.24 % (P<C0.01); M1 4 fl M2 4 MDA & &
FbIE X 18 2 B AR 43.71% (P <C0.05) 1 35.45%
(P<C0.05), M1 201 M2 26 78 470 48 4k P g 77 1 6
WEMEE R, A L R R AT TL AT DL
B it T 0 IO SRR A R 3 ) AR A
24 WEFHEFAE TL X HTREBERSHEIE
W L) R R DA S E R (VD FI R
TR (CD) 252 (3% 3) . W3 3 w40, M1 40 f1 M2
20 5 1 X BE AR e nT DL S R g W s L Tl

M EERE, B M1 41> M2 41 > IF %} I8 41 > 7 %}
g, M1AET . 5. g H VH/CD 5

TEXT B AR B 2 B 42 17.0% (P <<0.05),10.1%
(P<C0.01),11.7% (P <C0.01), M2 4 5 1F xf 4
A 4% 8 7.8 % (P<C0.05),11.2% (P <C0.01) ,
20.3% (P <C0.01), VLA 2 2F AT TL A48 A
BUCE /N A SR , B i B T AR TR RE T . Wi AT
WA WME 3 FiR.
25 WEFHAE TL X0 T F 5 75 E R E N0
it q-PCR J7 600 & W s 18 18R 1 A2 1k, 45
HRnE 4 R, B4 WA, 5IEXT R4 . M1
HM M2 H LB ERSEMILRTE SR, 5
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T HRALAH L. ML ZH A M2 ] DL 2 BRI E s 225 . it mT Db, A B 28 AR 0 TL ] ok 38 2% 9 /Y
KIGFFRE B . M1 A5 EX AT R EE HhiEEE.
Okt B4 Negative control group

A 1EX B4 Positive control group
EM1 4 M1 group

O B2 Negative control group
A EXT B Positive control group
WMI1 41 M1 group

Ot B4 Negative control group
A ExF B4 Positive control group
WM 20 M1 group

ggj COM2 41 M2 group gg [COM2 240 M2 group 2o OM2 24 M2 group
£ = £0
) T 800 Aa Aa =) = Aa Aa = (/I; Aa Aa
58 600 B Ap g“a 6 Bb ABb 3&4 }gg BC Abb
= 5 400 = 4 #HG
ge w5, gz o 80
& 2200 41 § 2 40
=2 <350 2% o
s 2 H5 G roup g £ 205 G roup o< 07 Group
2 WIMFERELER
Fig.2 The antioxidant indices of weaned piglets
3 HEFREAR TLXHNFRENMNIEERSHZMN
Table 3 Effects of Bacillus subtilis TL on small intestine villi morphology
1% 11 4 i 4
AR N J\t'ﬂ‘ oﬂt 1 P I’E'XT Et ol M1 4 Mz 4
1 ntir 111 ntir
Small intestine ceative ¢ © ostve co M1 group M2 group
group group
e 2B E /nm VH 290.78437.49C 334.92431.52Bb  336.4235.59Aa  361.39440.24 ABb
Duo—dezum Fe s R /nm CD 256.364+21.40A 237.41+18.78B 219.52419.43C 220.12+17.20C
PEmE/ BRERE VH/CD 1.1340.23C 1.4140.15B 1.65+0.19Aa 1.524:0.17Ab
S E M/ nm 303.34427.13 374.59+33.7 406.42449.40 380.20+46.39
SE®E/nm VH +27.13C +33.78B 2+ B 80.20+ A
=W K g5 R B /nm CD 239.89418.29A  209.71419.82Ba  193.19420.32C  205.02+20.32Ba
Jejunum WE /s IR E VH/CD 1.3040.22C 1.7840.14B 1.964+0.26Aa 1.9840.10Aa
B E /nm VH 269.16+38.97B 262.70+46.76B 282.79+35.18Ab  297.65+28.00Ab
ml7} [ BT R E /nm CD 218.27+30.44Aa  204.31+18.23Ab  206.88+19.24Aab  181.68+16.55B
Ileum

SRR E/ BRERIE VH/CD

1.2340.10Cc

1.2840.14 Cc

1.4340.13Ab

1.5440.09 Aa

3 MEIFRETE TL XEBFEEESHEm

Fig.3 Effects of Bacillus subtilis TL on intestinal morphology of weaned piglets
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A
O A4 Negative control group
AEF IR Positive control group
BM14H M1 group

70 OM24, M2 group
;6.8
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6.2 a
6.0
5.8

5.6

Ho

HA Group

KNG &/ (ng/u L)
The number of E.coli
N
NN\

& 4

B
O 7% HZH Negative control group
A EX HR4 Positive control group
EMI14 M1 group
COM24 M2 group

N -1 20

I

The number of
Lactobacillus

H B AT H/(ng/n L)

=

S = b £

Group

BB XETE (A) LM E (B) HE MG

Fig.4 Detection of total E. coli populations (A) and lactobacilli populations (B)
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AR B DAY 5 2 AT B TL W58 X 42, 3 58
LT BT W A A A TR R S R, I AR A L E—
ARG B AT B TL XA 5% I35 A AL 98 b L 5%
TR YUK BURLTERE A R S S5 B K
FF T 0 LR AT B0 52 IR0, 3% 4 2E TR A R A 5% B
Yt PR AR dl , LA S BRI
FE S 25 Rk [ P9 A Sk K 22 i 2 AR 1) 3l 56 1
Femt ERECT FI =N 150 g/t A 300 g/t B4 Al B 2F
FAT B TL AR R B 58 % 4, BURS 7 A ) i 2 AR K 3%
Ho AR ORI T R R, R TR
FE 300 g/t M B 2F BFT A 26 U N R HE A I )
BF, BT H B A AR RE T B IE N — 4y
FFRY T, A8 W T8 WA AR P 1 B S BRI
B 218 20 7 e B — R G OO FE B s A T I A
150 g/t BAFHIFT R4

W2 2% B, W 300 W7 40 7 38 2 5 A0 {3l i A= ™
BT R& VS SR 3 ) AR 56 rp oS R 2 T
W OTL A M1 A M2 4 B E S TG s
ADG ,ADFT. {l r 475 (4 1235 232 1 35 B I, B M1
HBRNT M2 4 M2 448 TIEX B4, SR
BEA EE D7 T, ML 2H A M2 20 59RHA LE  T OE L fxE
HEZH, DA T i e A B 2F MOFF B TL A9 £ 2E K
ER. PO A K EE S B % R A L%
WAy . FR AT UL A B ZE AT R TL W] A R
U5 A RCR X ST AR A R — 2T

Wi 5 J5 o BT 0 B8 IR B T A AR Ak TR R A 4y
(10 RS A A7 5 P 3 7= A R RO I T AL AR 1 £
PERGE, A UL B R U B FL A Bk 3h e s (TgA.
IgE . IgG %) A2 15 B B Esh i R kK & 5%
L HURZEGS e I AN, 5y 1 W 36 45 40 2 Bt
T8 B R R TR 2R AL . AU, M1 2 RN

%

M2 B ERE T HiE T E R T RER
BE L IR VH/CD /Y LU AE A R0 28 f T DRI 45 17
VOR8PS RS B8 B B 405 . 4% IO H K e
fitt (GSH-Px) . i Ak W 15 Ak i (SOD) J& LIk P 5
BB AL EG , AT S PR B A R RS G i S A
T AN A BE IR . T T (MDA J2 I8 it R
Ak 5N e 7= 4 s ) 42 S B T Bl i AR AR A 46 0 1)
L ARRE R, ML 4R M2 4 E RS T R b
SOD.GSH-Px &% &, [k 7 MDA 1y & &, i />
THEAL M. Occludin & 20 i A1 410 g 5] — Fh &
B BB AR S U T ML R B Y SR At 7
BEL 1B 55 B A A A2 L 46 455 A0 i o 43635 ok 1 O Thl & 45 R
FVEM., LERAKRFEGH Z2H T .S
MR BUR AW, AT AR S bR R A R 2 R 2
i ) 348 5 A4k, A 4 T AL TE B o8 B L R SR TE B
B AZ AR, m] 4 45 SR I K 4 R R B AR Y
FLIR AT B2 sh W AL A 9 1) S 4 11 % Ll A B B R
BAAR 8T K 5 M 3 T R 0 AH B S U dERE S A K
BB THAW e SN . B0 R b R
98 SR . AT 5| 2 B sl g 2R 7 M AR R B L B AT
o, AR, ML AM M2 AR ER S TEWAE
i R LR FF R R, BRI T B A W K R T
L, B T Z ALY A TR

ZE LA MG R ZE AT I TL AT 2 4 A e
UK L3 ST 8 A KT RN R E R E Bl
AL TR, 2 07 G R A B PR T RE . A
M 35 B 42 & 2h i A K M e R IR TS %, 00 3l g
FERGLAY H A, BRI M1 4150 g/t #5528
FFE TLORCRAE T @774 M2 41(300 g/t #5528
FRE TL) i M2 4108 T s e e e A R 4l

£ £ X #t

(1] FhBA. BrA RO ARG LT . A E AR H A, 2016(2) .
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303-304. veal a key role for KCNQ potassium channels in regulating the
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Effects of Bacillus subtilis TL strain on growth development,

intestinal environment and health status of weaned piglets

LIU Zhichang' WANG Xiliang' BI Dingren' XIAO Yuncai' ZHOU Zutao' LI Xiaowen®

1.State Key Laboratory of Agricultural Microbiology /College of Veterinary Medicine ,
Huazhong Agricultural University/Key Laboratory of Preventive Veterinary Medicine
in Hubei Province ,Wuhan 430070,China ;
2.Hubei Huada Ruier Technology Co..,Ltd.,]Jingzhou 434000,China

Abstract An experiment was conducted for 30 d to investigate the effect of Bacillus subtilis TL on
the growth development,intestinal environment and health status of weaned piglets. A total of 120 Du-
roc X Landrace X Yorkshire pigs were randomly divided into 4 groups,the negative control group (basal
diet) , positive control group (basal diet +2.5 g/kg antibiotic) , M1 group (positive control group—+150
g/t antibiotics) and M2 group (positive control group + 300 g/t antibiotics). The results showed that
the weight,average daily gain and the average daily feed intake in the M1 group increased by 7.81%
(P<C0.05),17.14% (P<C0.01),and 33.10% (P<C0.01),respectively,compared with the positive control
in terms of growth performance. In addition, the diarrhea rate of weaned piglets in the M1 and M2
groups were significantly reduced. The serum GSH-Px, T-SOD and the swine fever antibody were in-
creased by 9.0% (P <C0.05),32.78% (P <C0.05) and 14.06% (P <C0.01),respectively,while the MDA
was decreased by 43.71% (P <C0.05) ,compared with the positive control in terms of blood index. Moreo-
ver,the small intestinal villus was significantly increased and the depth of crypt was significantly de-
creased compared with the positive control in terms of intestinal barrier. At the same time,the number
of cecum Lactobacillus in the M1 group was significantly increased and the number of cecum E. coli
were significantly reduced, compared with the positive and negative control. It was concluded that
B. subtilis TL could significantly improve the growth performance, the intestinal environment and
health status of weaned piglets.

Keywords weaned piglets; weaned stress; Bacillus subtilis; production performance; intestinal
barrier function
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