DR kS 2F PR BRI 2 220 AR IR K AT B B AT 8 A KPR e oA
i PR W e !
WRT BRI MR T TR MY RMK E W EEE D PRK
LB kOB & ke
CLUYNNE KB E FR U, B & R B0E # s skl =, %2 625014; 2. JY
NN R ZB B e, S AR L, AR 610043)

B ARG B TERT TR IR . RS SR AT R 2R 0 5 A IR R R AT B BT A AR
KPERE. BUELAE ST 2 BB R RGE M A 7% 43 e 18 3k mRNA RIEM . 20 Sk
R (7.6440.46) kg f#FERT (24x1) HER kKR Wiy 5, BN N 4 H, BH S A
HE, BANES 1R WA (CON ) MKHFTERA (ETEC 4 fHMEEERIR, #t
ARA (AT 4D MEARIFIE (ABO 4D 7 BITAMRTE AL AR P IngiE R (20 g/t it
5 20 B 40 g/t FFEIREE) FIE STRINF (3 000 g/t 7K HIFR+400 g/t %SS4 AT H+400 g/t
AZ) ARG AR . IG5 22 K, ETEC. AT Ml ABO T4 MRS 3x10" CFU Kkt
B R IR, CON ALATARHERAR ) 77) S (M B B 7R . IRIRMA3L 26 do 45K W 5 CON
ZUAHEE, ETEC 78 15 R MRS 1R BB 2 52 (P<0.05) , ILE A2 i RiE I — % (MDA)
FREERS (P<0.05), IMGaFEMEES) (T-AOC) MU ALY {LEE (T-SOD) i
P DA% 25 i 2 LN - e B I8 34K 1 (SGLT1) mRNA RIAK T & E K (P<0.05) , H
B A2 i B T-AOC F1 T-SOD &M #a % (P<0.10) . 5 ETEC 4AHEL, ABO 414744°F
KA E (ADG) &R (P<0.05) , fFEEEL (F/G) REEI (P<0.05), fFEIEYE
RHIFERER ERE (P<0.05) , MIEMTEHFE MDA & & BEMK (P<0.05), Mg
7 7 F I T-AOC H1 T-SOD V& ME R #Em (P<0.05), TR SGLT1 MK %IZE A 1
(PepT1) mRNA Fik/KFRERT (P<0.05) . MAh, 5 AT 4140, ABO 44 IEIETE
HOR Z R (P<0.05), ILiE T-AOC E.# g (P<0.05). Zi LAk, GG INOR PR,k
525 SR VAN 2P ZE 0 5 S VAR IR T R AR ORI IR R T AR AR IS SR AT AR B
BE 77, DR AT 1A AR A e AN i T T A TR U T
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AT AR GRS, AT A O ORI A I E B R — . SR
i, FHAW PSR EAEE, B2 B SEN R IR, i 5 20 R
WA R E SR IE &R Re 805, SEUFEIEAMIET M. P2l R R K AT
(enterotoxigenic Escherichia coli, ETEC) & ‘SR IEVE AL T (1) 3= B I BOw IR 12 —
231, CAHBERY, ETEC Y sl ahbt s ae I FRAR, 0 H 2 Wi 4h bt e 1L g
TR RS, ARBEIR P S S B, TR i R ) se B v Ko ohse,  Hix —id fE T g s
ETEC 38U 44 295 1) 8 BRI 2 — 1451 AaDR b 78I o] FH 0 28 352 Ty 0 7 2 2 15 17y —
R FB, B PUAE B A S A0 203 s MWL S 0 T B A T 24 PR i DL K%
PUERR RS L 8, TEGE AR, FHik, FHRFwd. mRiA R
an BB AR BAGT

ATBF SR I, K F R Thh SR B RN A 8 A BRI LR G RE 77, JExt 2 R
Wl I A BT BB e, A BB R TRENE. Chang S0 7R B,
SR S R REVETE R LA N s, it el e RSO, SR B U, R AR AL
1147« Kodali ZECIF SR BT,  Bkah 27 F0 AT B w] AR BRALA ™ A iR PESL (ROS), ™A=
ROS A, Baab kT aae 7. 4 2t WA A= 2 R B — PR R, E A
RSy 2 A B B0, o RS & A ORI A ], WOl A S — e A
SRR AR, R A ST BeAh, 2 EEE N Z VI IS R
SRS, REPUEIBEEYE, MORNUATE R A B B ), TR mb LA A A e
021, fER, 2B rp R B AR . ok 4h ZEFAT BRI A 2 B R /e A PR, ALt RAE R OK.
VEAESR, AHUER, % 25 RORURS I 75 S VR v 28438 I << R R i 2 2 51 2 )32 2%
TEUSI, R, MERZ OCT AR TR . Bkl 2 TR B R 2 2 I 7 DR b LA VR N B R K AT T
W AR E A RARIE . DRIE, AHF UM R F R . e 2 P i A 2k = o BAT 1 B
ST, FENIH G, YIE S H X KA B BCEE 5 AR AR RE L DL R
2 i et IS R G M R 75 2y IS B mRNA IR 120, U 3 B nsm) i 4 22 48 FAR
RETRL, WA FE W A R BRSNS % .

1 MEHS T
L1 REG R

FHER: wiie (PED) GRAFER, 4ifF 99.5%, HEIEFIE 3 000~5 000 g/t; 4

FHATH: B =1E4ERHEM, &8 5x10° CFU/g, HEFFE 200~400 g/t; 4. EZRifggE

W LA BR 22w N, 5 B RO A B A A IS R KT 2.2%0 1.1%,  HERE



i 300~500 g/t.
12 WAE it

L 20 kTR E (7.6440.46) kg RN (24+1) HEEFx K- R Wity s, 4k
HATJEN, BEHL v A (CON 4. KpFrE4A (ETEC 4D, R4l (AT 4D M
HEWMAE (ABO4) 4 1M, #ASAELE, HAHEK 1 KM%. CON M ETEC 41
JERIARR, AT A1 ABO 4153 I VMR AEBE R AR s BT A2 3R (20 g/t RFR RN 1 K +40 g/t FF 14
ke FIEAEINF (3000 g/t 4 FFEZ+400 g/t BELE ZEAUAT E+400 g/t 220D RIS .
BI85 22 K5 E, ETEC. AT Ml ABO AAFME &K MRS 310" CFU KT i 135 77
CON ZLAF 4 E AR R S i TE R B R, e 3 26 d.
1.3 50 R

FEREAAR Y R K- TR, 28 NRC (2012) 7~25 kg Wiy {758 & 37 75 B 1 17 1%
FAH RS E IR KT ILF 1o I PR p R S P VA 0 70 7 o A5 6 5 AR Bt DR o 190 T KA o

1 FERMEARALSOE TR ORFEEALD

Table 1 Composition and nutrient levels of the basal diet (air-dry basis) %
IiH Items & Content

Jik} Ingredients

E°K Maize 29.80
b K Extruded maize 29.85
fa 7 Fish meal 4.50
HAJER Whey powder 6.00
JERE Sucrose 3.00
ZH1 Soybean meal 10.00
KEWRSIH A Soybean protein concentrate 6.40
L K= Extruded soybean 6.70
K&l Soybean oil 1.70
L-A MR IRE L-Lys*HCl 0.26
L-7& 8 L-Thr 0.02
DL-H% X DL-Met 0.09

L-E R L-Try 0.01



S4LBETE Choline chloride 0.15

1k NaCl 0.20
A, CaCOs 0.60
BEER ST CaHPO4 0.37
AKX PURE Vitamin premix? 0.05
TR HURR Mineral premix? 0.30
A1t Total 100.00

EIE/KF Nutrient levels?

HiLEE DE/ (MI/kg) 14.72
ME A CP 19.13
5 Ca 0.75
KB TP 0.56
38 AP 0.37
AHALEIR DLys 1.30
AE AL EZER DMet 0.41
AEA IR E R DThr 0.79
AIE SRR DTrp 0.22

DYELE R TR BT N e AR R Vitamin premix provided the following per kg of the diet: VA 9 000 1U,
VD; 3 000 IU, VE 20.0 IU, VK33.0 mg, VB; 1.5 mg, VB 4.0 mg, VB 3.0 mg, VB120.02 mg, #H nicotinic
acid 30.0 mg, ¥ZE& pantothenic acid 15.0 mg, M folic acid 0.75 mg, *E¥)Z biotin 0.1 mg.

O Yy PR A AT T iR $R it Mineral premix provided the following per kg of the diet: Fe 100 mg,
Cu 150 mg, Mn20mg, Zn 100 mg, 10.3 mg, Se 0.3 mg.

EFRAKF AN . Nutrient levels were calculated values.

1.4 TEFREHR

TRIGTE VY N AR MY K 22 B F2 00 70 B SE A B gk A7 o RIS HAIR], 4748 B oK, & HE
M 4 7% (08:00 12:00. 16:00+ 20:00), />WEEES, 1AM LUK K2 5 RS P S A RO
Bl il S F I TR 25~28 C, MHXHRIE 60%~70%. I ATJ8 44 /2 15 F K T B SO A 2 43531
TEFET 2 AR, B7 kA8 SR Gy
1.5 KIpt a5 G

ARG BT R A B B RO ETEC, PO )RV R 2 84 = 27 e AR PR vt B RS



o s R, JLimiE A HE 0149, K88 Fl K91, 7RG 5 22 K& A7 25 WAk 5 Ja b 4T W 5,
WEF A RSk IE IS B S HEMR 33101 CFU (RFEN 1x10°CFU/mML) KIBFF R B, ok
TR AT M HE IR [ 46 77 B ) TG TR R 77 VK
L6 FEihREES A

RIS 27 RE EAFEF MR ES, ATEE IR IL 20 mL, & Tl s 08, =i MK
# 30 min, 3500 t/min &L 10 min, 7} E MG, BT-20 CHRAF, FFMETTELRER. K
M5 » BT A4 R BSOS A 5T T RN 20 B 3l 4 2 i AL BRI AR BT 5 Tk B HURE
T W 172 AR 20 em ZEA B AT, B0 A3 H K R R ph e b 2 B B A
Y, TRCE TR TRy, BRI RO AR R R R, RN EP B, AR
BhF, WREGRIG-80 CORAERHI
1.7 g bR 5 5%k
171 AKMERE

DNESONEAL, TR ITLA 5 1 M 27 RE RN AT ERE, dxBHXE
B, iIHEAFB P H K& E (average daily feed intake, ADFI) . “F-#HE (average daily
gain, ADG) FIE}E L (feed/gain, F/G) »
1.7.2  JEI5HEhR

KF W BE G, B RWEIFC N EA SR, TS R BOR RS it 5.
FAEVEIIPRIE R 20 HFATVP I KT EREET 2 I SONAF RIS « BRVS A 15 Ha 2
it5, 4352 Yuan S 0STFIB00, A XAF

WETEZ (%) =[50 MRS Sk /(58 A4 Sk ok 56 R #50)1% 1005
W5 T 8= ia IEVE VF 73/ B8 A1 4 Sk Boalit: R 20 «
#2 JEEEHABRE

Table 2 Standard of diarrhea score

JVSFEE Diarrhea degree F{H MU Excrement shape V53¢ 4 Diarrhea score
1E# Normal R 1) 26 T OREAR 0
P Light L7¢CUN 3537 1
T Middle TR ABUE 2
HJF Severity R #AKT B 3

1.7.3  MiERIEPENEE

M5 A g IE B HTE L EE /I (total antioxidant capability, T-AOC), 2t H Bkt AL



1 (glutathione peroxidase, GSH-Px) Fll & A AL Pk AL i (total superoxide dismutase, T-SOD)
WEPE N 8% (malondialdehyde, MDA)D £ &K FH g 5% 8 AR W) T AR 90 ik 770 G dk A7 )
ST, BAEIEUBT . SRR RN T ARER TR PRI HT MR 1 g
ey, fREEAER=19 KEEIMARAT A AR K, BIK ESRE, SRBETAREE
OHLHIEA FIFE PR R A B0, B RIS T T-AOC, GSH-Px. T-SOD itk & MDA &
BIE .
1.7.4 23 R 05E — W S %

S FH Rl A AR ) AR 9 BTk ) AT 2 I 250 5 R A A 252 2 R i 1 05 o A o U
SE Z W FAT SR TUAE B, FREL 0.5 g 25 IR BRE iy, 4% 58 /ARFR=1/9 ¥ ELGIIN N TLv4 1 42
HERK, VKM NEMT AR, SI3RWT 4 CA B OHLE 3 500 t/min #5010 min, H L
TEVRUFH T TR R 22 2 A 1 0 5
1.7.5 R0 s Bk mRNA F£iEK-F

K 52 B 9Ok € & PCR (RT-PCR) H7 A K I =% 7 b M55 4% - 6 %5 Bl 3% %% 38 304k 1
( sodium-glucose cotransporter 1, SGLT1) . i %] §# #% iz % 1 2 (glucose transporter type 2,
GLUT2) MFEfK#is#E A 1 (oligopeptide transporter 1, PepT1) mRNA ik /K.

25 i IE S RNA $REUE IR £ (Trizol Reagent, TaKaRa, HA)E/EH ST, RNA
W PE R AL IR B RS I {X (Beckman Du-800, CA, EENN. A260/A280 FKIRI/& RNA
i, ZWEA T 1.8~2.0 Z (B R W] RNA 4 5 if . cDNA A B R A 38 #% 553K 77 &
(PrimeScript™ reagent kit, TaKaRa, HA)#EAT, HAEEIESRESBUHBET, KP4EHR
J5-20 CORAF# . FIH NCBI #% H (2 fr B, 12 H Primer 5+ Oligo 6.0 #4751 #1511,
HREEEEM AT G, 1975 BB KR E IR 3. FSER 2 & PCR X (ABI7900HT
Real-Time PCR System, ABI, 3% )it 479l%E, RT-PCR X MAK A 10 uL: 5 uL SYBR Premix
Ex Tag™ 1I(2x) (TaKaRa, HA), 0.4 uL EiFE5140, 0.4 uL FHF514%0, 3.2 uL XZ/K, 1uL
cDNA #H. PCR #1841 N: 95 'C 30s, 95 C 5s, i&HEMEEKIEE 30s, It 40 Mg
M, 95 C 10s. #fRMhZ: 55~95 °C, MELL0.5 Cls sl TH. LUH JhE-3-BE R i SR
(glyceraldehyde 3-phosphate dehydrogenase, GAPDH) 1NN S IR, X5 € Bt H 7
TERH 200U,

# 3 RT-PCR 5175 BB KR

Table 3  Primer sequences and annealed temperature for real-time PCR



i H ElEYIE gl BRI JIMKE  GenBank B35

Items Primer sequence (5°-3) Anneal Product GenBank accession
temperature/ ‘C length/bp No.

B - s : 55.7 114 NM_001206359.1

TR it 2 TGAAGGTCGGAGTGAACGGAT

GAPDH T i

CACTTTGCCAGAGTTAAAAGCA
WL b s : 59 96 NM_001164021.1

Ik 1 AGAAGGGCCCCAAAATGACC

SGLT1 T i
TGTTCACTACTGTCCGCCAC
HEMEEE b s : 55.7 156 NM_001097417.1

A2 GLUT2 TGGAATCAGCCAACCTGTTT
Tif: ACAAGTCCCACCGACATGA

HkFia®EH B GCCAAAGTCGTCAAGTGC 63.3 100 NM214347
1 PepT1 Fif: GGTCAAACAAAGCCCAGA
1.8 Hil b H 58t i

I HE S5 Excel 2013 BEATHI P8, K5 R SPSS 17.0 G it #AF AL ¢ A0 HE
FERLII CON 20 A1 ETEC 2 [ 22 5 RIZAHF %4l (ETEC. AT Al ABO 41) ik
BEAT SRR TT 22 067, SRJ5 1) Duncan FIZEEAT 2 5 EUEL. PIrA B8 1 DL P BB AL AR b ifE
PRI, L P<0.05 NZEFEZE, 0.05<P<0.10 NfiE%H.
2 4 B
2.1 EEUIMFR R AT B SR AT 48 A KA B 5

& 4 7l A, RIS A A% ADFI BREZR (P>0.05). 5 CON 44, ETEC
HAFHE ADG FEMIK T 9.91%>0.05), F/G H#4h1 1 5.11%(P>0.05). 5 ETEC ZHAHLL, ABO 414t
1 ADG ZE RS (P<0.05), F/G BFEREIL (P<0.05). 5 AT AL, ABO 414754 ADG
P& T 17.21% (P>0.05), F/G BT 5.29% (P>0.05).

R4 EEUINFS KT E AT 4 A2 RE B 2
Table 4 Effects of compound additive on growth performance of piglets challenged with

Escherichia coli



i H 2H3] Groups P14 P-value

SEM
Items CON ETEC AT ABO P1 P2
FHIH R &R ADFl/g 436.59 421.94 459.74 509.90 17.07 0.719 0.233
FYJHGE ADG/g 253.46 228.34 272.69% 319.62° 13.88 0.410 0.071
BIEL F/G 1.76 1.85% 1.70® 1.612 0.04 0.429 0.093

#2/8 ETEC 50 IAMLE 2253 83 (P<0.05); a. by ¢ R KT EIL#EH (ETEC. AT fl ABO 41) f]
Z5, FTEIRREARNS FRFORZER L (P<0.05). P13 ETEC 41 5% B4 A HLAL i P 1E.,
P2 R KBB4 (ETEC. AT 1 ABO 41 [H LA P . FRFE.
# mean significantly different between ETEC and CON groups (P<0.05). a, b and ¢ indicate the difference among
ETEC-challenged groups (ETEC, AT and ABO groups), values in the same row with different small letter
superscripts mean significant difference (P<0.05). P1 mean the P-value of CON group compared with ETEC
group, P2 mean the P-value compared among ETEC-challenged groups (ETEC, AT and ABO groups). The same
as below.
2.2 BAEUINGINS KRk SR 58 BTS2

HiIZ 5 "IA1, fEIRE 22~26 K (MEJ5), 5 CON 4L, ETEC 4154 M5 RANIEYS
TREUE Z 52 1 (P<0.05). 55 ETEC 4L LG, ABO AL A7 I8 V5 2 R IR VS 45 U IR (P<0.05),
AT HIETS 3R TS 46 80— 2 72 R (P>0.05). 15 AT 4041 L, ABO 4AF S5 R AL %
PEE (P<0.05).

K5 BAAUSINGRG R B A 58 RS R 52

Table 5 Effects of compound additive on diarrhea of piglets challenged with Escherichia coli

= ZH5) Groups P 1l P-value
SEM

Items CON ETEC AT ABO Pl P2

f5¥53% Diarrhea rate/% 0.00 44.00" 24.002 4.00# 4.79 <0.001 0.004

V546 % Diarrhea index 0.00 0.88% 0.52° 0.08 0.09 <0.001 0.006

2.3 EAEWINFIR KIGAT B8 BT 35 R 2 i B 8L e 70 (5
H1 % 6 Al %0, 5 CON ZiAHLL, ETEC 2047 ML i 12 7 & I MDA & 8 B &
(P<0.05), Ifili§ T-AOC Al T-SOD i 1 2. 3 F# ik (P<0.05), 1 PR = i R T-AOC 1 T-SOD
it (P<0.10). 5 ETEC 4UAHEL, ABO 4L744 135 A48 i & T-AOC A1 T-SOD i 4

SETHE (P<0.05), MiEMZZENE MDA & & B EFFK (P<0.05); AT 4ifiE T-AOC iF



PR ZETE (P<0.05). 5 AT AHEL, ABO AT INTE T-AOC i& 1 B8 (P<0.05).
B AT R LI F 2 7 B B GSH-Px JETEI LB E 2R (P>0.05).
2R 6 B AUNINGRNT K AT B BCERAT ¥ L5 AN 25 5 B I 51 8 AL BE T 52

Table 6 Effects of compound additive on antioxidant capacity in serum and jejunal mucosa of

T-AOC/(U/mL)
A B E A
GSH-Px/(U/mL)
KA AL
T-SOD/(U/mL)
[

MDA/(nmol/mL)

T Jejunal mucosa

APTALRE
T-AOC/(U/mg prot)
AW H oS E B
GSH-Px/(U/mg prot)
RO E YA B
T-SOD/(U/mg prot)
[t

MDA/(nmol/mg prot)

2.4 BAEUSINGRNS KRR i SRR 48 2 T Rt M — R T 1k 1)

piglets challenged with Escherichia coli

CON

0.96

444 45

97.43

2.96

0.40

18.48

59.20

0.32

A5 Groups

ETEC

0.41%

421.02

91.40%

3.76%

0.24*

15.27

50.70?

0.60%

AT

0.75%

436.71

94.43%

3.29%

0.35%

17.74

55.65%

0.39%

ABO

0.96°

441.08

97.02°

3.01*

0.41°

18.93

59.72°

0.322

Mg

SEM

0.07

7.14

0.94

0.12

0.03

1.63

1.49

0.04

P18 P-value
P1 P2
0.006  <0.001
0.408 0.443
0.028 0.100
0.004 0.104
0.070 0.083
0.508 0.739
0.069 0.051
0.050 0.096

HHEE 7 AT A0, 25 24T 08 25 W b S 5 2 W i R I W T v 1k 2 AN 235 (P>0.05) . 5 CON
HARLE, ETEC AT 25 i 26 I 22 2 W I A0 I8 0 I i 12 23 ) BRI T 21.18%A11 9.46%; 5 ETEC
AL, ABO AT HE == W7 3 R 22 28 Wi B AN e AR s ME 20 AR =1 17 26.17%H1 8.59%.

*®7

A UINFRRS K AT B 0o A1 0 2 P 2 e — W e 12 1 S i



Table 7 Effects of compound additive on disaccharidase activities in jejunal mucosa of piglets

challenged with Escherichia coli U/mg prot
i B 3| Groups P {8 P-value
SEM
Items CON ETEC AT ABO Pl P2
FZIEFENE Maltase 187.79 148.01 173.53 186.74 11.24 0.338 0.541
REWERE Sucrase 153.98 139.42 134.96 151.40 13.74 0.796 0.877

2.5 AR KA 3 BT 5 2 A R T 4 58 Bk mRNA FRIK 5%

% 8 Al A1, 5 CON 41AHEL, ETEC A7 S In%iE SGLTT mRNA ik /K- &3 K
(P<0.05). 5 ETEC HAHLL, ABO HAFMETMHFEE SGLT1 1 PepT1 mRNA FRIA/KF- 2 3%
PE (P<0.05), AT A% PepTl mRNA FiE/KTBERSE (P<0.05). SR, JAfT
A HF N GLUT2 mRNA Rk /KPR ZEZER (P>0.05).

R EEUINFIN KT B B AT 48 2 M R 2% 7 2 ik mRNA RIA 540

Table 8 Effects of compound additive on nutrient transporter mRNA expression in jejunal

mucosa of piglets challenged with Escherichia coli

i H 3| Groups P14 P-value
SEM

Items CON ETEC AT ABO Pl P2

BA-H E RS IE AR 1 SGLT1 1.00 0.58% 1.21% 1.39° 0.12 0.045 0.047

HEMIIZEEA 2 GLUR 1.00 0.70 1.54 1.59 0.14 0.123 0.076

FHRKEIEE A 1 PepTl 1.00 0.59° 1.120 1.27° 0.10 0.112 0.024

3 W ®”

3.1 FYBCERER L

ARAR I T FH K T 1 02 A ST AT VS R R I, K A B BUEE 3 BUF % ADG B
9.91%, F/G HhN 5.11%, &S558 5 i AIRIE S5 RUSBEA —5 HrTRels K, — 5 Kt
T IR 5 TR AT AR RE LA A T s B SRR LA S e B8 0%, 53— 9 T 5 Wi T R g
DA R VS S SO0 E TR 9 AR RE ) AR AT DR09200, 5 AR TR, KIBAF I 3 (M
TEHUEARE TR AR T b A 3L 5 BUTF RS RIS 1 FZHL 20, A BRI, KIGAT o8 B0 3%
S TAFRE LIS A2 A 3 i MDA &8, F#{IK 1 ILjE T-AOC 1 T-SOD & 1%, A M= Mm%
JEE T-AOC 1 T-SOD & LS, 45 R 5 HT M FEAREE22— 3. KL, FRATHED A TRIAR %
PGSR AT TR BE 7 VT BE AR 2R AT K I T RS I R itz —
3.2 EAWINF KT B B AT A K R RE AR TS 1 5 1



AT TR I, SRR st S AT BRI A ZE e A RNA IR, BA e s s AR Kk
B NI SRR PT I I RBL . Papatsiros 2523 F0 R I, VI RR F 4% K R R RV 8 2 AT
REW EERSW YT ADG, FEK F/G FIIEY5 . Hui SRR I, Wi i
FENIN 2 000 mg/kg 7K FHER AN 100 mg/kg 1 R AW 5% 508 AR ARKIERE, FRIK 7 IRER
Mo iR S OWEM U RGN 2R A T R IR R 7 ) A T ot W A g A Kk e R
Wi A, 5 AT AAHLE, 1% 4 B0 5 R AR IR & 3w 1 B i 3% ADG, (K 7 F/G AN
JEVE 2. AR, ARHER . eSS 2 A AN A= b AL S IR 3 GE T R R R
4% ADG, KT F/G. JRIEEMTEFEE, HAEMMRMRT AT H. HEETRS 3 FiiR
AT A E A K.
3.3 EAUINGRIGS ORI AT B SRR AR AL R D

BTSN HA AU, N A TE B A RGN AERE R UL R GoAR BLAE
FFERI4ERFHLAR E 2L P4, A T-AOC. T-SOD. GSH-Px & EHT AL R Gi 1) B B4 i
#4300l MDA UL R ik S84k BT A= (R e 48720, 3685 B 5 FH Ok B AL A4 P4 1) R i i
ST MM RO R 2T, TR BTSRRI, PR RSk 2 AT s A 4= 22 B A IR R 4
SEARE ST, AT AR B A A5 T I AR5 o ) RSB ST R I, WA A AR AR I 0.5%
R AR N8 T35 PRI AF A LTS MDA 5 o REIREIR POILE /N R PR o VA8 IR A ks Joh v 2 e U
GSH-Px W& PE S O Eid AL EBE (CAT) FEBAYEALEE (SOD) &M, BEACHTAE. JiifE
MDA &, ABETERIL, TARENINE A IR B2 G2 AR T ORI AT B B 5 RS I ML i A 2
Filik T-AOC 1 T-SOD V&1 F# (I J¢ MDA & &7, HAEHZBCRIL T AT 4. 25 REY], XK
R « gkt 28 AT B8 R 2 22 3 4 VR D T 3 s LR R 3 (R UL B 0, SR AR KT 18 L5
FERHEAHI
3.4 ARG R AT B U RE AT 2 i AR T R FD R T

7N S WA B T A B AT £ 5 AL, PR M 1) R R B KA 5 (R R WA bR o T
TERPO, Jang SEBURFFURIL, PAIRGTRAR A N 50 me/kg FRE I I e 35 4 i 1 o 11
a-VE RN ZE SERERG (TG 1 o SRAREIBE ORI, A SEAOAT B A% 10 2 B /N W R0 T — W iy
TR AT FC R I, R B8 ORI 2o M 20 W I R s A1 23 U B T 21.18%
F19.46%, T CDHR VR 0 A2 45 VA 0 750 DO B S 400 1) M F B8 175 <5 100 22 20 W Rl R JRE W S PR T T
M. HULEMS, 7EShYmIE R A R B IR B ik, AR K e I S Wt i ke
B IRV RIS A8 71 GLUT2 M1 SGLT1 S 54 7 MW A 1) 32 BRaR AR B3, PepT1 7/
FA 5 b 2 BB R B AR T A o R A R ORI = KB AR TR I, KT B
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Effects of Compound Additive with Benzoic acid, Bacillus coagulans and Oregano Oil on Growth
Performance, Antioxidant Capacity and Jejunal Digestion-Absorption Function of Piglets
Challenged with Enterotoxigenic Escherichia coli
PU Junning! CHEN Daiwen! TIAN Gang'! HE Jun' ZHENG Ping! MAO Xiangbing'

YU Jie! HUANG Zhiqing! LUO Jungiu! LUO Yuheng' ZHU Ling?> YU Bing!*

(1. Key Laboratory for Animal Disease-Resistance Nutrition of Ministry of Education, Institute of
Animal Nutrition, Sichuan Agricultural University, Ya’ an 625014, China; 2. Animal
Biotechnology Center of Sichuan Province, College of Veterinary Medicine, Sichuan Agricultural
University, Chengdu 610043, China)

Abstract: This experiment was conducted to investigate the effects of compound additive with
benzoic acid, Bacillus coagulans and oregano oil on growth performance, antioxidant capacity,
jejunal mucosa disaccharidase activities and nutrient transporter mRNA expressions of piglets
challenged with enterotoxigenic Escherichia coli. Twenty (24+1)-day-old
DurocxLandracexYorkshire castration piglets with body weight of (7.64+0.46) kg were randomly

assigned to four groups with five replicates per group and one pig per replicate. Piglets in control
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group (CON group) and enterotoxigenic Escherichia coli-challenged group (ETEC group) were
fed basal diets, and others in antibiotic group (AT group) and compound additives group (ABO
group) were fed basal diets supplemented with antibiotics (20 g/t colistin sulfate+40g/t bacitracin
zinc) and compound additives (3 000 g/t benzoic acid+400 g/t Bacillus coagulans+400 g/t oregano
oil), respectively. On day 22, all piglets were orally infused with 3x10''CFU Escherichia coli,
except piglets in CON group, which were received the same dose of sterile essential medium. The
experiment lasted for 26 days. The results showed that compared with CON group, the diarrhea
rate and diarrhea index of piglets in ETEC group were significantly increased (P<0.05) , the
content of malondialdehyde (MDA ) in serum and jejunal mucosa was significantly increased
(P<0.05) , the total antioxidant capability (T-AOC) and total superoxide dismutase (T-SOD)
activity in serum and jejunal mucosa sodium-glucose cotransporter 1 ( SGLT1 )  mRNA
expression level were significantly decreased (P<0.05) , and tended to decrease the T-AOC and
the T-SOD activity in jejunal mucosa (P<0.10) . Compared with ETEC group, the average daily
gain (ADG) of piglets in ABO group was significantly increased (P<0.05) , the feed to gain
ratio (F/G) of piglets was significantly decreased (P<0.05), the diarrhea rate and diarrhea index
of piglets were significantly decreased ( P<0.05) , the content of MDA in serum and jejunal
mucosa were significantly decreased (P<0.05) , the T-AOC and T-SOD activity in serum and
jejunal mucosa were significantly increased ( P<0.05 ) , the jejunal mucosa SGLT1 and
oligopeptide transporter 1 (PepT1) mRNA expression level were significantly increased (P<0.05).
Furthermore, compared with AT group, the diarrhea index of piglets in ABO group was
significantly decreased (P<0.05) , the serum T-AOC was significantly increased (P<0.05) . In
conclusion, dietary supplemented with the compound additive with benzoic acid, Bacillus
coagulans and oregano oil can relieve the diarrhea of piglets challenged with Escherichia coli,
improve the antioxidant capacity of piglets, and improve growth performance and jejunal
digestion-absorption function.
Key words: benzoic acid; Bacillus coagulans; oregano oil; growth performance; antioxidant

capacity; weaned piglets



