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AR ST AF 4 A KA AR B R 3Rl R R, A TG A & H L5 2
ST 4 W i85 T B R R AR R,

K . AR A BT A KR i R

FEHDEKS.S828 X HERARIRAG: A XEHE.1006-267X(2020)08-3594-11

PR W5 I BT A2 2R RS Fn B4 £
FhA MO 52, x5 R B & PR HAA R
UGS 45 — R GAE AR, 7™ 5 52 W AT 36 19 A K A
R BARPUA R A MR M EIET RS
g AR PR R, (H 2 BT A R I 245 14 DL S ok B
[A) — A7 AE, AN AL 2 1 L AR IE B R kA2
AR RS AR () e B D) R, AL FR A 194
NEFRW, A 202047 A1 HE, BRI R4

Y75 B 8 :2020-03-05

A B AT 22 AR A 6 25 4 DR AR o 2
SIS ) 107 DR TR TR 1 B 2 20 R
GE. TS T R i 7R 5 3% o )
R 15 M 2 743 ) PRI BSCH o 1 95 53 R
R T, 5 50 RO A K Bk, IR
e R, HC A LR A7 A AR R, A4
NPT T 2 UL AEAE 22 5 0k 2 1 B R

BHEWAB . = HEZE LA ETH (2016 YFD0501204) ; P41 45 & S AT H (2018NZ0094 ) ; B Z A5 7l & (CARS-35)
EERN . E 40(1994—) 55, U RER A, B0 55 28, NS 5 JR 58 . E-mail: 944376575 @ qq.com

« BISIEE R M, B8R, B4 S0, E-mail: zpind05@ 163.com



8 11 B AR R R AT A O W W A P BE AR i 3 B B R ) 3595

SRANI] A IS 2 BH AN [) oF U5 1) 2 14 0 8
¥y B 17 v ek DRk ] MR AT B A 3k BN [7) ) ]
RO, Zhang %5 FE W AT L a0 3R 0, 44 0
HEER Ry AN I AR R A KOR A T TR,
HBE T 25 Ve M Bl | 22 28 1 i R 2 1 e O
KA 3R B M, M T LR A
T KL 5 | 5 FIURL K 40 3% O Ak 2R 55 7R T 4
F 98 B0, A A v s 2 Ak T K BE A% 48 = I8 0 11
B A P BE R R 4 UL FL 3R, s i i A b
BhR AT AR B O TR 3mSR SRR R
T R e 78 B A4 a6 6 B A L 35T 3
o e R Ry A AR il ] PREARE ol 2 S AT A
TH AL REFUHLIG 17 22 LT Ak R, [ i 488 /&5 o7 35 H 3
#H(ADG) FI°F-# H Rk & i (ADFI) , {H 2 5 K i
i m R EL s L AR T 5% ~20% 3L
TR, RS B 1 S W 144 ADG, 85+
Yy I FVREL AR J07 35 W f 3 A AR I Ik gE R
I B PR A7 5 e 05 05 10 d BRAE 2R 11 O U8,
EIRIS 2 W, K Gk 4 5 AR B A
JERUR , AHFT A K 2 52 Fl 48 ok AR B — 8 SR POk AT
FENT TS 55 A0 5% i), AR /0 A5 BF 58 8 R T 7 7 U

AL VI LA 3 7 DR, A 0 A A
5 9 DAL 5 95 I LT 40 75, 5 338 1974
A 1 1 R 3 4 0, 2009 0 4 75
ST 3828 7 R L T R BT 5 B (R o
el

1 #MHR5FZE
1.1 RIiEt

IR H 22 WU T80 3 11, B8 B AR 0 AH
L BRI B 24 H W05 10 < Fhx K x K7 415
72 S AR A FE AR T B BE AL A 4 S A B Sy
SR ICHT A - AR | JCHL TR AR A P A2 4% ]
WHA PRI, B ke MEE B ER
3KAFHE, P F BN 75 mg/kg & B R A
50 mg/kg i filh B F (A AT o 5 A
21 d,
1.2 KIE{AR

I Y 2 NRC(2012) 7~11 kg B
G RN il N 2 E = 1
1,

F1 KBARANRERKE(TORER)

Table 1 Composition and nutrient levels of experimental diets (DM basis) %

Ui H Items

B 4= 1AM Complex diet

fA BT KL Simple diet

JEkl Ingredients

E K Corn (7.8% CP)

%4k E K Extruded corn
KT A HE A Soybean protein concentrate
K53l Soybean oil

HF7l Coconut oil

FLi# kY Whey powder (3% CP)
1.3 % I #) Plasma protein powder
4k K 5. Extruded soybean

K1 Soybean meal

14§} Fish meal (62.5% CP)

JERE Sucrose

£ NaCl

LA TR R EL L-Lys - HCL
DL-H% R DL-Met

L3 %R L-Thr

L-t %R L-Trp

SALHHGE Choline chloride

£ %} Limestone

WERR &4% CaHPO,

26.74 62.06
26.73
5.00
1.80
1.40
15.50
5.00
6.50 13.15
6.00 14.87
4.00 4.00
1.00 1.00
0.30
0.39 0.50
0.12 0.19
0.10 0.16
0.01 0.04
0.10 0.10
1.09 0.89
0.07 0.69
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i H Items K ZRAERE Complex diet fai BAfEI MY Simple diet
A ZHUR AL Vitamin premix " 0.05 0.05
W) R WA Mineral premix® 0.20 0.20

A1t Total 100.00 100.00
H#:/KF Nutrient levels®

W1k BE DE/(MJ/kg) 3.54 3.54

MEH R CP 19.58 19.58

5 Ca 0.81 0.81

R TP 0.59 0.59

HAWE AP 0.41 0.41
AlJH AL 2 R DLys 1.37 1.37

{H LR DMet 0.39 0.48
niE AL e & DCys 0.35 0.26

AT AL AR R + P V AL P B 22 DMet+DCys 0.75 0.75
AL AR AR DThr 0.80 0.80

Al Ak 2 R DTry 0.23 0.23

1) 44 Z IR AT 5 A $E 4 The vitamin premix provided the following per kg of diets: VA 9 000 IU, VB, 1.5 mg,
VB, 4.0 mg, VB, 3.0 mg, VB, 0.2 mg, VD, 3 000 IU, VE 20.0 TU, VK, 3.0 mg, 2= 4 % biotin 0.1 mg, M folic acid 0.75 mg,
D—{Zi# D-pantothenic acid 15.0 mg, %{[i# nicotinic acid 30.0 mg,

2) 59 5 R R b B T8 AR A HE it The mineral premix provided the following per kg of diets;Fe ( as ferrous sulfate)
100.0 mg,Cu (as copper sulfate) 6.0 mg,Zn (as zinc sulfate) 100.0 mg,Mn (as manganese sulfate) 4.0 mg,I (as potassium
iodide) 0.14 mg,Se (as sodium selenite) 0.3 mg,

3) E KW A E(E . Nutrient levels were calculated values.

1.3 [EFEE (DEPC) 4k H b 1) 2 35 A e A ) BBUMD 80 B, T A
PRI ALV K23 YE SRS T % 2 mLESLEH  RFT-80 C,

PR E A AT, i R R 1.5 $ERIE

BT IR, A A mYOK, BRI 4 151 ARPEREMETE R

P (08:00.12:00.16:00.20:00) , /bW E 7 A K IR S 1.8 Fl 22 K. X5 b 4725 I8 FR
T M DU HO A0 e R R s A R e, Bl E IR 2 M0 ADG  ADFI fIEE L (F/G) .
AR E AR 26 ~ 28 C, FH X B 2 AE 55% ~ BRI 2 WS ZEE R O, 10 5t A
5% HE MG, e TS 2 (YIRS )
1.4 #HF@mR&E 2 LB U R AEETE) P EAKXIT .
TR 22 K, GAHEL kit 1 HiEinESR JEE 2 (% ) = I IR S A1 4 S ks
S-SR EE (AT R S, G 4y 1 i B, B g | Tl (R A K Boxit 56 K %) x100,
W 1] 5~ 10 cm, F VK 0 A B AR 2K Pk i A1 BE K JE VS 15 LI HI AR E L3R 2,

WA IR, BT A MR RR TR — LI
®2 BEEERITHRE

Table 2 Standard for evaluation of diarrhea

[ G R ELIBIZN FEMEK & MGV
Diarrhea degree Excrement shape Water content in excrement/ % Diarrhea score
1E% Normal LTSN IRIN <70 0

%] Light LISLUNL®i7 70~75 1

T Middle FHAR AT 75~80 2

HHE Severity WR AR >80 3
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1.5.2  /NHIEASFIARR 40 i

FH A% 22 3 W RSN i 8 41 201 %2, SR 5 4 i
K U)R R 0 S AR AR R T b B S
2 WA B B A AT IR

J % 6 I 22 7 ik A N AR U R Rl PIL Pk
/054 40 fE LR AT IR N H Image-Pro
Plus 6.0 3K LL 40 fi5br RO bR, B33k DI 7 6 B
12 ARG E, 3 BI0  o B B TR,
IR,

PRAR 240 B 50 W 7 ik« R N R R U R B
PLBRIE 2 2D 3 A4 100 5 LEF EAT 4 I8, B Im-
age-Pro Plus 6.0 ¥, 45Kk B8 F B AL € B 5 #R 9%
B, G0 AR 0 58 50R 55 AR AROIR 4E
1.5.3
FKikE

K S 96 ' 42 it (real-time ) PCR 5 5 %5
J Al g S /N -1 (Z0-1) (E I E A -1
( claudin-1)  Toll¥EZ K2 ( TLR2) . %MW & A

fn 18 B SR W E 3R mRNA AR X

( OCLN) mRNA % ik &,

S RNA 9 3 B 4% #ERR) & ( Trizol Reagent,
TaKaRa, H ) #A/EULHTHETT , RNA T & 46 0 fiff FH
¥ilR 5 H Kz {¢ ( Beckman DU -800, 3€ [# ) T
260 nmAl | A260/A280 7/~ RNA H) 4l i %
{HAE 1.8~2.0 JiBH RNA 4iE 44, cDNA 1A I
iz B8 380 % 5% 4K 7] & (Prime Script™ Regent Kit,
TaKaRa, H ) #AE VLA #E1T , W 45 1 5 -20 €
AR, 519F 50 LA T AR ARARA
AT B, ST 5 L3 3,

SERF 2 E B PCR WA R A 10 pL: SYBR
Premix Ex Taq™ Il (TaKaRa, H A& )5 uL . [ Fif
51445 0.4 WL .cDNA 1 uL ddH,0 3.2 uL,
¥ . DNA FiA8 44,95 C,30 s; ¥R ,95 C,
5 s, 0 BB KR, 30 s, 3 40 NHEER; B i il £k
65~95 C, MR E EA# AR 0.5 T/s, LA B-IL3h
HE (B-actin) AR S IEH R 27955 E HAY
SR A X ek

K3 ZIWEAEEEPCR3IMFET
Table 3 Primer sequences for RT-qPCR

HEH ElkZ 2]

Genes

Sequences of primers (5'—3")

EIE7R NS
Product length/bp

1B KR E

Annealing temperature/C

MG /N -1

F:CAGCCCCCGTACATGGAGA

114 59.0
Z0-1 R:GCGCAGACGGTGTTCATAGTT

HHAEH-1 R:GCGCAGACGGTGTTCATAGTT 140 0.0
Claudin-1 F.GCCACAGCAAGGTATGGTAAC :
Toll FE3Z 1K 2 R:AGTTGAAGACGCTCCCAGATG 170 0.5
TLR2 F.GAAGGACAGGAAGTCACAGGA o
EHEA R:ACGCCTCCAAGTTACCACTG 158 62.0
OCLN F.CTACTCGTCCAACGGGAAAG :
B-NLBhEH F.TCTGGCACCACACCTTCT 114 60.0
B-actin R:TGATCTGGGTCATCTTCTCAC :

1.5.4  JAiEF AN A 7 &

W 1 R 5 A A R 10 (IL-10) e fb 4+
P F-B1(TGF-B1) .41 E-18 (IL-18) FI
BLHBMAE R G- 1T (MHC- 1) & &R H] g ik
G W B3k 36 ( ELISA) #6350 & T
AR R A R R R ERAE vk K
&L

1.6 HESZITHH

2 36 B4 % 1 Excel 2016 #F 47 % 3 fdi 7
SPSS 20.0 Ge 4 4 o il — it 26 PEA R ( GLM) X}
AT BHE R AT WU 3R 7 25 43 B, e 1A 48 A AR sk
N B R RN M 3 B AESE &R, I A Duncan [§
BT 2 E IR, 0 25 AL DL S R AR o
R (SEM) %7K, P<0.05 Ml N 273 B 3%, 0.05< P<
0.10 PR A
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2 # R
2.1 AR 4A B 0B A o X BT O 4F 5 AE 4K 1 gk A
I8 BRI

1 2% 4 R, 5 ] B AR A L, B2 2% T AR B
Bl TR0 50 1~7 K 5 1~21 RAFHE R F/G Al
MEVE % (P<0.05) , W 8Em Tk 1~7 RIFH
) ADG( P<0.05) , A #& =50 58 8 KR Ay
(P=0.085) ; 5 ICHUIARRA G, A5 B AR i 35 4 v

TR 1~7 KA 1~21 KAFHEH ADG 5K
%5 1~21 K ADFI 1% 22 KK & (P<0.05) , i
ERMTIESE 1~7 R .5 1~21 RIFMEM F/G
FETE 2 (P<0.05) , A $E =il In s 8 KRR EM
F(P=0.0066) ; 1] L 2H J8FN B A 2 XA IR TS R
1) 5% M 5 ATt 2558 B AL (P<0.05) , RILH Tt
N, B2 AR A BRI 1~7 R 5 1~21
KAFIEIETE %

R4 (ARERFNG A R T W45 A K RE RN IR T R A R0

Table 4 Effects of diet composition and antibiotics on growth performance and diarrhea of weaned piglets

Y4 Z— Antibiotic— Pra: E+ Antibiotic+ P {8 P-value

i H g IukE % R AT LR A R
diet diet diet diet Diet Antibiotic Interaction

% 1 X{AFH BW on day 1/kg 6.57 6.58 6.57 6.57 0.00 0.998 0.999  0.985
%5 8 XA BW on day 8/kg 7.57° 7.22° 7.66° 7.58° 0.10  0.085 0.066  0.260
% 22 KK BW on day 22/kg 10.40° 10.55" 11.69* 11.70° 0.35 0.777 <0.001 0.786
H1~7K Days 1to 7
S H B H ADG/g 142.85" 92.28" 155.24*  144.52*°  14.08 0.048 0.038 0.190
FH H R ADFl/g 229.30 196.50 233.76 235.04 9.13 0.491 0.351 0.458
BELL F/G 1.61° 2.21° 1.53° 1.63° 0.16  0.001 0.001 0.011
Jf§ V55 Diarrhea rate/% 26.67° 52.78° 3.97¢ 5.12°  11.47  0.006 <0.001 0.003
% 1~21 X Days 1 to 21
FYJHHE ADG/g 182.53" 189.23° 243.86°  244.15*  16.83  0.777 <0.001 0.795
FH# H R ADFl/g 305.43°  336.45"  382.92°  392.15* 20.33 0.294 0.002 0.566
HE L F/G 1.67° 1.77 1.58¢ 1.61% 0.04 0.042 0.001 0.291
[ 75 Diarrhea rate/% 24.61° 42.33° 4.23° 3.84¢ 9.24  0.008 <0.001 0.006

— B UNINPUA R+ BT R AT B R AR A /NS P RER R 28 5 3 (P<0.05) A Al G 3 B R0R 22 52 A I

#(P>0.05) , P,

—. without antibiotic; +; with antibiotic. In the same row, values with different small letter superscripts mean significant

difference ( P<0.05), while with the same or no letter superscripts mean no significant difference ( P>0.05). The same as below.

2.2 fAMRAR A EZITHE NG ESMFRR
MR E RN

H 2% 5 AT, 5 1A B AR L, 52 A AR A B
PEE T AT 00 1 1 B8R Eb | 25 W B AR IR 400 i A
(P<0.05), AR BRERENBE(P=
0.082) ; STCPUIAAR AR EL , A PUia A o 35 58 & T AT
¥ 101 R B 2% B e FTAR IR 240 Jf 250 5 | 25 B i AR R A
A (P<0.05) , A m =S AR L EH (P=
0.083) ; Tl AR 4L B AT AE RXHFHE 25 M L Il i 1 1
T2 25 5 16 TR IR 40 M kit TG I 3 28 BLALON (P>

0.05) .
2.3 AREARENEENHNFEHERERS
E#EH mRNA B REENZ I

H 2% 6 AT, 5 fA] B iRl KR A L, 52 4 A B
25 T2 OCLN mRNA f Xk & (P<0.05) ;
5 ICHUE AR AR B, A B AR R S BRAR T AT A
Fl 7 TLR2 mRNA AHXf R ik # (P<0.05) ; fi fR
H NPT A B X251 OCLN mRNA A XT3k & 1)
THRNAFIEE S (P=0.098) , I}y i 51+
T E AR E A5 OCLN mRNA MIX} £k i
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R 5 (AREARFIHE EITE YT IE /NG T ST 4 B £ = B9 B2 i
Table 5 Effects of diet composition and antibiotics on intestinal morphology and goblet cell number of weaned piglets
P/t #F - Antibiotic— i/ E+ Antibiotic+ P { P-value
WiH g FulEe G R e i urs R )
diet diet diet diet Diet Antibiotic Interaction
z5 1% Jejunum
25 &5 A Villus height/pum 358.64°  314.90°  391.77°  486.14° 21.87 0.507 0.013 0.080
FsS R Crypt depth/um 215.23 176.31 202.84 162.26 14.43 0.193  0.659 0.978
gkt v/C 1.98" 1.89° 2.07° 3.19° 0.21 0.183 0.083  0.127
PRIk 4 Mo % Cupped cells number/>  16.20° 8.44° 20.37¢ 18.23¢ 1.38  0.034 0.005  0.208
Bl /i Ileum
S E Villus height/pm 328.52 314.65 354.96 362.82 10.44 0.772 0.114  0.919
Fss % Crypt depth/ pum 177.47  230.24° 150.47°  204.06™ 9.53 0.082 0.273 0.858
gtk v/C 1.97® 1.38¢ 2.43" 1.78" 0.11  0.001 0.017 0.850
PRIk 40 M % HE Cupped cells number/4>  17.75% 14.05° 21.52" 24.68" 1.45 0.913 0.010 0.177
*6 (AMEARMMESHHBFEBEREZEEEZEER mRNA X REESHHI
Table 6 Effects of diet composition and antibiotics on relative expression of tight junction protein mRNA in
intestinal mucosa of weaned piglets
PUEF ~ Antibiotic—  H14EF + Antibiotic+ P fH P-value
WA g etk AL AT ZRlRE R
diet diet diet diet Diet Antibiotic Interaction
z5 1 Jejunum
WA OCLN 1.65 1.00° 0.97° 0.76" 0.10  0.003 0.243 0.098
M HEM-1 Claudin-1 1.55 1.00 1.39 1.42 0.10 0.185 0.487 0.132
4 /MR -1 Zo-1 1.51 1.00 1.21 1.21 0.10 0.213 0.819  0.218
Toll K32k 2 TLR2 1.42° 1.00% 0.50° 0.32° 0.16 0.275 0.007 0.656
[8l§% Tleum
# M H OCLN 0.63 1.00 0.70 0.69 0.08 0.316 0.497 0.290
$} 1 E -1 Claudin-1 0.76 1.00 0.59 0.62 0.08  0.402 0.102 0.546
& /MR -1 Zo-1 1.14 1.00 1.03 0.97 0.05 0.365 0.536  0.745
Toll ¥£3Z {4 2 TLR2 0.90° 1.00° 0.46" 0.58° 0.06  0.241 <0.001 0.894
2.4 {RAITRZA RE AR A R XU U047 5 FA B R AR A Al
EF &2/ 3 W i

MR 7 AT, 5 1R B IR R A L, 52 AR A A B
P2 T 25 IL-10 1 TGF-B1 & & (P<0.05) , B3
A T M7 TL-18 & & ( P<0.05) 5 5 o H A A A
o, A Ui A B 1 IL-10 SR (P =
0.086) ; il AR 20 B AT A 2 6474 W 8 286 M55 40 it
PR 1 TG i A BN (P>0.05)

3.1 (AMRE R T ET T 58 £ K RE AN AT B 42 R AN
0

AP W I e 0l 2 W 558 1 A 52 e R
PRET AR N R WS, 5 B R B A L R T
AR e ) T B RS R A, AR
WA W )5 26 1 S A0 R B R AR R PR RE A
ZYesE MR, Kats 55 BF 58 A B, W7 03 )5 5 1
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JEAE R B AT A6 IR B LT AR R ) B ) R A R Y
PR XU TR o W7 44 56 1 8 i R = R
TRMBAERK G, AR SR LW, 5 & i
AR, B 22 e B & 48 & TP s 56 1 8
) ADG, 2 A% T P36 Y F/G MR TS &, A 4R
FEE 8 RAREM S, X EEE M TAF WA
1 JENEOR 38 M 28, AN BB AR 48 M 3l b A< i 56
F4) AT B ) AR, T A 2 e R A TR AR B OK B T
TR A R L LT I R AR S T
b ARPUE I K T 098 TR Rk, AN LB 2 i A1 4
Wi % e p T ) R 2 AR 7 A B N R, A B A 41 ]
S A TR A AR R BT BB AT RS, 4R A K
fit, Funderburke 45" fF 7 W % 17 840 5 X6 A5 1) 5%
W 2 B, 755 95 L SOG4 B4 A K MR RE A i e K, o0
PR B @S W A I, A5 4 B B Al
Sy AL B RR R o e 4R AR K bE e . A I

FERM, SHYE AU HEH L, s & A gl
FF4 1) ADG | ADFI i #1450 I8 15 48 4000 2 AL
Pierce %"V WS I8, MK 8 1B & A s BR
FI S AR W06 R I, T R R A O 4 A 1
AR PERE, Naranjo %1% & F AL MBS E K 1E
Wris A7 5 1 ik g 4, LI A o 3 R AT
ADG F1 ADFI, X B B 58 48 ] VAR 1 3
R E W5 ADG, [A% F/G, {H 5 faj 2 4n]
FAH L, AR I 26 1 ~ 21 RAFHE ) ADG |
ADFI 52 &%, 3X 5 Leonhardt 251" (4 ifF 5% 4%
R, ATREE N B A A 0 A K, S B
PEIG T, 52 17 AR AR Y 5 e BRI 5 10 A2 A AR AR rh R
T 15% W ZLTE R, BEE 5 B I 0938 m, AR N
(%) L 8 305 1 R MR R AEG, X 2L 975 8 %) R SR BT
MTREAR T R R H Y &

R7T EREARMAEZINENFEGERRAREFSENZM

Table 7 Effects of diet composition and antibiotics on cytokine contents in intestinal mucosa of weaned piglets ng/L

4 %~ Antibiotic—

P4k E+ Antibiotic+ P {H P-value

i H A el R A JurEE A R

diet diet diet diet Diet Antibiotic Interaction
% Jejunum
H A2 -10 IL-10 135.63° 132.28" 135.00°  118.07°  2.59 0.035 0.113  0.145
A4 F R F-p1 TGF-B1 271.82°  248.52°  271.76°  248.68°  4.08 0.004 0.994  0.988
HAmEAE-1p IL-1B 32.30 30.42 31.22 31.65 0.49 0.486 0.940  0.271
FEALMEMEE A K-T MHC-1 714.10 695.14 702.08 686.87 8.95 0.376 0.597  0.922
A fi% Ileum
M40 Z-10 IL-10 147.14 138.28 152.98 150.26 2.55 0.254 0.086  0.541
Ak A I F-B1 TGF-B1 300.70 296.63 284.25 287.54 5.76  0.974  0.302 0.763
HAfAE -1 IL-18 26.32° 32.46" 32.49° 30.40°  0.85 0.011 0.175  0.180
FEALHAENEE GK-T MHC-1I 659.37 647.00 653.23 680.74 9.91 0.716 0.508  0.342

N R AT B IR ) RO AR R MY 3 2 3
(ELWT 45 O 35 2> B A4 /N I AR B 22 4 L R iR, A
P EAF R RS KA e T
AEO R TRGE AN T R T ) ] R B 4
A8 AR R W e W) 8 B IR AR X i 3B R 25 46
HE 152 W) LEFLUR AR 11 ST I M ™ B . Gao 451 BHF AT
KB AR R AS I S Ry, T LR A A T R
B B, A M T B Y e e, B A SR AR
TR, T AL BOK B AQ A% 1 Bk 2 35 $2 m Wr
8 B B, B i B R s TR . Al

GURRW SRR L, AR R e T
A3 1 i B SR LE L 23 i B PR AR A i, 5
BT I B TR BE X U6 ] A2 4 A R I 35 k3
LA X T RER TR B R S A SR, S T
J 38 g S B R A R R, At T i B R A i
(A S A DL K TR 2 0 s s v T g
s T LR 3 OB & A V2 A4 KT, B8
781 Re NN = I = Dk 9D K AR Vi =R K IR
AR, B SRAT R X R R
WA AENE W 1 45 5 WL A R
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Effects of Diet Composition and Antibiotics on Growth Performance and
Intestinal Health of Weaned Piglets

XIA Zou FENG lJiangxin JIANG Junjie CHEN Daiwen YU Bing HE Jun YU lie
MAO Xiangbing LUO Yuheng HUANG Zhiging LUO Junqgiu
YAN Hui ZHENG Ping”
( Key Lab for Animal Disease-Resistance Nutrition of China Ministry of Education, Institute of Animal Nutrition,
Sichuan Agricultural University, Ya’ an 625014, China)

Abstract; This experiment was conducted to study the effects of diet composition and antibiotics on growth
performance and intestinal health in weaned piglets. A total of 72 piglets ( DurocXLandracexYorkshire) were
selected and assigned to the 4 treatments with 6 replicates per treatment and 3 weaned piglets per replicate. The
trial was designed with 2x2 factors, including two diets “simple diets and complex diets” with or without anti-
biotics (75 mg/kg chlortetracycline and 50 mg/kg kitasamycin). The experiment lasted for 21 days. The re-
sults showed as follows: 1) compared with simple diets, complex diets significantly decreased the feed/gain
(F/G) and diarrhea rate of piglets from days 1 to 7 and 1 to 21 ( P<0.05) , significantly increased the average
daily gain (ADG) of piglets from days 1 to 7 ( P<0.05) , significantly increased the ratio of villus height to
crypt depth in ileum and the number of goblet cells in jejunum ( P<0.05) , upregulated the relative expression
of occludin ( OCLN) mRNA in jejunum ( P<0.05), significantly increased the contents of interleukin-10
(IL-10) (P<0.05) and transforming growth factor-81 ( TGF-B1) in jejunum, and significantly decreased the
contents of interleukin-1B (IL-1B) in ileum ( P<0.05). 2) Compared with no antibiotic diet, antibiotic diet
significantly increased the ADG of piglets from days 1 to 7 and days 1 to 21 (P<0.05) , the average daily feed
intake ( ADFI) from days 1 to 21 and final body weight on day 22 ( P<0.05) , significantly decreased the F/G
and the diarrhea rate of piglets from days 1 to 7 and days 1 to 21 ( P<0.05) , significantly increased the ratio of
villus height to crypt depth in ileum ( P<0.05) , significantly increased the number of goblet cells in jejunum
and ileum (P<0.05), and significantly decreased the relative expressions of 7TLR2 mRNA in jejunum and ile-
um ( P<0.05). In conclusion, complex diets can increase the growth performance of weaned piglets, decrease
the diarrhea rate, and enhance the intestinal immune barrier function; while antibiotics can inhibit diarrhea, but
has an adverse effect on intestinal barrier function of weaned piglets. [ Chinese Journal of Animal Nutrition,
2020, 32(8) :3594-3604 ]
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