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FESENER A RORAT 8 AR KRR . SRR ) S I 37 4 T A R R G2 B D s i

M R SR cRBRAE BRAASC BMIK BEOWE O W M OFE & UK

DU AN R 2B E TR TR, s BiiE R A A T E s s, ARl 611130)
B AR B ET RN IR (COS) X IEH AFR RAEAL S AT R A K kg 3
AARE I B 7R oy A RIS RE DI IR . 3B 24 HIS . “FISMRE (7.34+0.09) kg 1
TR FEFEx KR W AT A 24 Sk, 4 252 W5 ¥ i, BEAL e fEZH . COS H. &
B (diquat) ZHA1 COS+diquat 41, 4 6 MEE, BAHEST 1 K474, W00 28 d. 1AMR
COS ¥ N 50 mg/kg, 1AMETZF RS, TIREH 22 RIAT — IR AR EES 10 mg/kg
TRE R diquat, TIEREAEST diquat SIGHE G 4 84 F K . T30S0 18~21 KR A R4k
IRFNEREAT AR, 55 22 K5 1 BI04 5 i i B0 ok R 0L 5 P 0EAT diquat AR, 55 29
R b R A T 5 PR ML 5 P SE B P R R S AR . S5 SRR 1D VRS diquat 7T, 1
FRES I COS MAFHE T HIGE (ADG) AP H R & (ADFD JoRZF0 (P>0.05) ,
HACEEL (F/G) % (P=0.09) ; LETFEAFEIETRTYR. V. HEA
IR AR MRSy ASFIBEIIRILEALE (P<0.05) 5 ETh & MK AL
filf (SOD) JEMEFEPIEALEES] (T-AOC)  (P<0.05) . 2) VEST diquat B2 25 FRARAT 4 1
ADG Al ADFI (P<0.01) , WEZETI& F/G (P<0.01) ; FARZRIN COS & S diquat
S ADG N (P<0.05) - 3) VES diquat % 2 FRARAT 34 10 2 34 S AL S (CAT)
WM (P<0.01) , REPRA BHREIUNERG . ROMEEG . 27 20 I U AR B 1S Ak 2
(GLUT2). #N/HIEIMERR12 34k 1| (SGLT1) 1) mRNA £ik&E (P<0.05); fAARAN COS &
ETF A AL ST B IO L% SOD JE PERI T-AOC (P<0.05) , 35 St 23 i ok 15 — Wl 5 1k
AIBEAR & GLUT2 M1 SGLT1 mRNA FIXEK T (P<0.05). bl W, IEFEFRFMET,
TAARER N 50 mg/kg COS A 2 35 O A48 A F R (14 37 20 Y AL SR WL TR 4 AL Be 70, A B

ks H: 2017-12-13

HETH: ERARPFEEETE (31372324); TU)IIERBE S HRITH (2016NZ006)
EERA: ORI (1974, F, ERBITA, 8%, i, AEAEIWEFRTFR.
E-mail: tgang2008@126.com

—IEEEE: & UK #9%, HMEESIH, E-mail: ybingtian@163.com



23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

F/G Ifi#ash: FULRIE M T, COS mlilid seE LA MST AL EE /), 22/ diquat 5 S0
I 32 m BT S S i IR o IR B Re ), G2 A A B B G B R
D EIENE: WO PUAM: SIREIR. FR RS
T 725 S828

FRE N, ERRSSEUEAEAERE A RS, WA EREREE. iR W
B WIS Mo i AR R AN B KRR R B R, R BB B
W RGCTHEATHE, BIRNUAEI B . AR S SBEM RIE IRAG, A= TERE T RE,
PERRRAE 2, HEHIBET, HORMEMSH BRI FHik, FoREEA MR il
S LI 5 A Th RE P 7= AT TR U S 1 RS 2 — o 5258 (chitooligosaccharides,
COS) 72 B/ 72 K M LG =458 SR B A SR AR OISR, Pl 2~10 N2V 4 id L B-1,4-
BRSBTS WEFCR Y, COS BAT ZRAMETE, AAN FFe®mk, Aa0THE/.
FEAN G TR, ToRERIME R R . AR SMALS CUESE COS REFEMRA A AL BRI, 4
WAREG R I, TR I COS RESR i sh i) Gl Ty RVAE F= L REIOT), DA i T 25 B 4K
B, PRARIEIE R, RS AR COS AE B E LM Pt A b fE 00, (B, H{rigil
RN A E AR, COS MIPT A LRI AR AN #E o BRIE,  ASHIF FCI0LE8 IE IE 5 1 7%
AR, AFREVERRES N COS MAEAN b, sl — B 10 mg/kg A B (diquat)
FETAFRE A SRS, IR 7E COS X ML RIBOIRES AP A= Ktk RE . b ThRE
f35 5y WAL IZ B8 1 (540, 9 COS TEAT 3 TalAR e (K45 B 3R AR B 14 -
1 MRS TE
L1 X5k

COS WAL R A AEMRHEA R A R SME, 7= & hFERiR—CcOoS (1) , A&
BN 10%, BN RIS .

Diquat 4 H Sigma-Aldrich 2 7] ¥, f# FH B B K w1 A2 3 R /K BL A% 10 mg/mL [ diquat
WK
1.2 R 553

K 2X 2 WA TR i, B2 B diquat (0. 10 mg/kg /A8 FITAR A &5

I COS(0.50 mg/kg) A 2 ST RN, FLTE Al 4 N O B ZH . COS 4. diquat 4 F1 COS+diquat



50

51
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58

M. EHL 24 HER . “PHEIKRE (7.3440.09) kg I FEx Ko R W 4755 24 Sk, HRIEAE
AR BENL 4 M, B e NEE, FAEL 1 KE. WKl 28d. Hrp Ccos M
RIQEE 1 RIFLEISIN, B 250 E5 0 IS S diquat i3858 22 RFAT, TN diquat

WIS S B AR K AP T R R
1.3 k5 TR

FERARZ I NRC (2012) 7~11kg Al 11~25 kg {14678 77 T BT IECH|, HA R E

FACEILA 1. ZERER AR IS B AR 9 COS Mg b
1 ERARA R E RACT (LT 2R

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

TiH Items F & Content
J5k} Ingredients

FEK Corn 30.48
b E K Extruded corn 25.00
KEH Soybean meal 11.50
4tk K&, Extruded soybean 8.00
KEWRSHE A Soybean protein concentrate 6.00
KE.JH Soybean oil 1.30
¥ Fish meal 4.50
{RFEAFLIEHN Low protein whey powder 6.00
H % PE Glucose 2.50
JERE Sucrose 2.50
PR A, CaHPO, 0.32
Fi¥ Limestone 0.76
LG Choline chloride (50%) 0.10
fr#h NaCl 0.25
LW BR EE M £ L-Lys « HCl (78%) 0.35
DL-JR& X DL-Met (98.5%) 0.05
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70

L5518 L-Trp 0.01
L-73% 8 L-Thr 0.03
ik ZFUR Kl Vitamin premix! 0.05
MEITTEMIRR Trace mineral premix® 0.30
#i Total 100.00

35K F Nutrient levels®’

JH1LRE DE/ (MJ/kg) 14.66
HEAR CP 19.50
45 Ca 0.75
HWE TP 0.53
3% AP 0.35
AIyEL R E R DLys 1.25
AHLEZE R DMet 0.35
AE &R DTrp 0.21
AEA IR E R DThr 0.70

Ve A R PR RN AT AR R Vitamin premix provided the following per kg of the
diet: VA8 000U, VD3 500IU, VE 12.5mg, VK3 2.5mg, VB; 1 mg, VB28 mg, VBs3 mg,
VBi2 15 ug, Mg folic acid 0.25 mg, HHER nicotinic acid 17.5 mg, D—Z R D-pantothenic acid
12.5 mg.

2 B T R R R N AT e AR Rt Trace mineral premix provided the following per kg
of the diet: Fe (FeSO4.H>0) 100 mg, Cu (CuSO4.5H20) 150 mg, Mn (MnSO4.H20) 20 mg,
Zn (ZnSO4.H>0) 100 mg, I (KI)0.3 mg, Se (Na;SeOs3) 0.3 mg.

Y K AT . Nutrient levels were all calculated values.

1.4 rAFRE

WIGTE NN RN K22 B FR O ST TR B 4T . S IRARRRLE 26 CAA, RN}
4% (08:00. 12:00. 16:00. 20:00), EEXLUMFIEICIEERIENIEA REDNE, H BHTUK.
Bl E R AT, BRI, B .
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&3

&4

85

86

&7

88

&9

90
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1.5 FERCRE 5408
1.5.1 2&FF

TR 18~ 21 KRBT F Wi ss, RN EEI50 g/itr, IMA10%IEHEERKI10%
FORER, JEIN2W 2R, FEAFEMASIRS], N4 TR, REHEANERS IR
FLMRE )G, 65 CHTIMEEFMmME, T40H T, T-20 CERAFAFN .
152 I3

PP e 12h )5, TR56058 22 M1 29 KA Eail#bicR I 10 mL, & T hnft R
WP, #E 30 min J5 3 500 r/min .0 15 min, 3B M%, 2935 T-20 CHRAELFN.
153 ZhHFiE

TR H 29 KA. EARERIMLG, B (758 e S Rl i T s o 82, BIase i 8
T A B 10 em £, FITAAEBRER K phdt, IRARIRT 2 Rk, B TOKT LI A By
I, T3 R B IR o 2 TR AR R, GRS T-80 CARAEARFI
1.6 Krllfats 5772
1.6.1 KRR

IR MR IR B E R RIR AR, 501, 22R29 K kg«
FERRE, THE1~21 KF22~28 KIS F¥ HIE & (average daily gain, ADG). “FI#H R & &
(average daily feed intake, ADFI) FIR}FE LE (feed/gain, F/G).
162 FRIHLE

TR B 2SR T (DMD « AHLA (OM) MK (Ash) « MEAR (CP) |

B (Ca) « W (P) . MW (EE) FIREE (energy) & &EMIAINIZ BIKINTEOIR) 7k, £
FEATE RSy (AIA) B EZHBGB/T 23743—2009 1 s kb B EAT I 58 o TRRRFE - TH AL 211
WHEARWTF:

WAL R (%) = 100 — 222 % 100,

A2xF1

A FUNTIRAFZIESEE (%) 3 F2NEEFRZESEE (%) 3 AUNTERAFAIA
FE (%) 3 A2NEFEFAIATE (%) .

1.6.3 I 2R ESIE TR AR
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98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

M3 B HTEARE 7] (T-AOC) , M YIEAGEE (SOD) « 4 it H ik id A6 ) (GSH-Px)
Mt E Al (CAT) FETELAR I~/ (MDA) & ERHLLtaykilsg . Fra i &0 i
PR AR TARERE ST, VAR ERAE T S W70 G i B -

1.6.4 7 R — W 1k

2 i o P e LG R R 22 2 B S M (K i 2 R Cao 25U 057, T &0
F R AE Y TRERF FCRT,  VEANERE 75 S Ik S it B
1.6.5 ZWHRNEIR 0 Fis 8k mRNA Kik &

SR FH S 5 58 B PCR BRI 2 i B I 7 73 e 18 B B BT HE 18 84k 2 (GLUT2).
AR IZ AR 1 (SGLTD) . TR B R L IZHAR 1 (SLCTAD . PRI IR L B Hifk
(NAAT) FRIEE R FAE 8k 7 (SLCTAT) 1) mRNA X Rk F . A0 RNA 14
R A8 I 2 B8 Chen 25030 J7E#E4T . cDNA 94 R 7 & (Prime Script™ reagent
kit, TaKaRa, HAD) #E47, BARIEDRSRUA. ¥ NCBI 348 H WA H CDS 741,
51 Primer Premier 5.0 B AF#EAT BT, JFAE NCBI W #t4T BLAST EUXS 514045 ek, ik
RS S I (0 51 W7 Bk R BE R AR R AT R A R EAT 5 R, SIFP FI AR 20 FISER &
& PCR ¢ (ABI-7900) #4T#l%, RT-PCR KMAK % 10 pL: SYBR Premix Ex Tag™ 11
(TaKaRa, HA)5puL, ER#54%& 0.4 ul, ¢cDNA 1L, ddH,0 3.2 pL. PCR ¥ #41F7y:
95 C 30s; 95 'C 5s, 60 'C 30s, 340 MEH; 95 C 15s. NWSHRF NB-NzhEA

(B-actin), A5G E BT TR 2080 04,
®2 EREGIYF

Table 2 Primer sequences of genes

HE A S5 TRT PR
Genes Primer sequences (5°—3) Accession No. Product size/bp
] E R IZ B A 2 F:GACACGTTTTGGGTGTTCCG

NM_001097417.1 149
GLUT2 R:GAGGCTAGCAGATGCCGTAG

R BB AR 1 F:GTGGCGGACAGTAGTGAACA
NM_001164021.1 95
SGLT1 R:TGTGGCAGAAGGCAGGATTT

MR IEREEHA 7 F:TCTTTGCAGGTCGTTTGGGA NM_001012613.1 192



SLCT147 R:GGCTGATCACCTGTTGGAGT

o R I IR 1B 3 A F:GATTGTGGAGATGGAGGATGTG

XM_003355984.2 128

NAAT R:TGCGAGTGAAGAGGAAGTAGAT
PR R E A 1 F.TTTGTTATGCGGAACTGG

NM_001164649.1 177
SLC7A1 R:AAAGGTGATGGCAATGAC
B-WLEhEE H F:TCCATCGTCCACCGCAAATG

XM _003357928.2 124
B-actin R:TTCAGGAGGCTGGCATGAGG

117 1.7 R4 S55

118 I i 5 R H) SPSS 17.0 ot -7 Geit 40 b . Forb, ROBRTAF AR M A K bkRe, &
119 FRYTR A RUME A DCHRAR R A ¢ K50 RIS A8 AR RE L LI A2 i A G e bR 38
120 RAWEHEZESA HAER 2547, U diquat . 5« 1R COS (A, ) R _&EMEHENE
121 24, 454 Duncan [REHET 2 HILE. FTA 45 R LT EM BRI ERF R, P<0.01 K%
122 HikiR3E, P<0.05 AEREE, 0.05<P<0.10 HHZEREH.

123 2 4 R

124 2.1 COS FHAEA LB 748 A= KA B R 52 11

125 HH% 3 %0, 34T diquat 5T GRIGEE 1~21 KD, TARRES N COS X744 1) ADG A1 ADFI
126 TGRFERW (P>0.05), A K F/G #E%H (P=0.09).

127 T diquat A% 32 25 FRARIREG 58 22~28 RAFHE 1K ADG Hil ADFI (P<0.01), &35
128 F/G (P<0.01); TAAREAIN COS fHE &3 M | AL N AT 4% ADG IR % (P<0.05), JF{# ADFI

129  FHE 7.69%, F/G P& 13.69%, (HERWAREZE (P>0.05).

130 3 VARSI COS MIVESS diquat X758 AL KAk BE R R0
131 Table 3  Effects of dietary COS and diquat injection on growth performance of piglets
R Diquat (=) H R Diquat (+) P1{& P-value
TiH Items TSN FE TN FETEHE SEEPE SEM SREbE TR R S T EA VR
COS(-) COS (+) COS(-) COS () COS Diquat COSxdiquat

5 1~21 K The 1% to 21% day (n=12)

WIE IBW/kg 7.36 7.32 0.09 0.83



S HEE ADG/(g/d) 396.95 419.71 8.65 0.20

P HF &R ADFI/(g/d) 528.92 543.69 11.04 0.52
KEL F/G 1.34 1.30 0.01 0.09
3 22~28 K The 22" to 28" day (n=6)
WIE IBW/kg 15.59 15.95 15.60 15.94 0.24 0.91
SEHHME ADG/ (g/d) 446.46° 582.29* 203.50° 320.00° 39.99 0.04 <0.01 0.86
SEHHRE®E ADFI/ (g/d)  745.84° 839.46* 498.00° 536.28° 40.46 0.26 <0.01 0.63
BLEL F/IG 1.71 1.44° 2.63 2.27° 0.16 0.28 <0.01 0.87
132 HROR I INE I, R RIS IS0 . [FATBUE B bR A RVNG P R RS 7 7 B 3
133 (P<0.05), AN KE FREER R 2 7T (P<0.01), AR S E 7 BER R 2 7 AR (P>0.05).
134 TFE&[F.
135 + means added or injection; — means without added or no injection. In the same row, values
136  with different small letter superscripts mean significant difference (P<0.05), while with different
137  capital letter superscripts mean extremely significant difference (P<0.05), and with the same or no
138 letter superscripts mean no significant difference (P>0.05). The same as below.
139 2.2 COS WA BIBHT A1 7% 7 AL Z 1R 520
140 M3 4 T, PAAREN N COS MR 25 T i S AL S BT A7 A X AR CP BE=E . Ash A1 P
141 RUWHEAZE (P<0.0D) , RFETHFEXMAR OM. DM, EE M Ca FIRMHAZE (P<0.05) -
142 £ 4 TR COS X4 diquat HIAT 4% 77 40 WLTH A6 (1 52
143 Table 4 Effect of dietary COS on apparent digestibility of nutrients of piglets before diquat
144 injection %
BiH Items FIHE COS (5 FIEHE COS () SEM P P-value
T4 DM 85.96° 87.32¢ 0.36 0.05
AH oM 85.53b 86.58° 0.27 0.05
HERE CP 81.338 84.444 0.57 <0.01
FLRERT EE 69.88" 71.95° 0.74 0.04

At & Energy 83.138 84.974 0.37 <0.01



HK 4> Ash 48.698 54,744 0.91 <0.01

5 Ca 56.60° 60.09* 0.80 0.03

W P 41.438 46.994 1.00 <0.01

145 2.3 COS FEA BB 3 3% B A AL 7 1 RO R

146 HHRS AN, VESTdiquathl, (AR INCOSHR &3 TH a4 MK SODIE 1 (P<0.01) , &
147 FEFEIMKT-AOC (P<0.05) , Xf 3K CATHGSH-PxiE M AMDA & & 6 i % 52 (P>0.05).
148 VEST diquath 53 35 PR T ML CATIEE (P<0.01) 3 TR INCOS &2 T & EAL B i

149  JEHIMIZSODIETEFT-AOC (P<0.05) , A& M GSH-PxIE M HI#EH (P=0.07) .

150 RS TR INCOSHITE 5 diquathit {148 L3 i A2 AL A5 b 1 B i
151 Table 5 Effects of dietary COS and diquat injection on plasma antioxidant indexes of piglets
152 U/mL
UL Diquat (=) R Diquat (+) P{H P-value
TiH Items TN TSN TSN FHRE  SEM RN BOEIR SEEEREKE IR
COS(=) COS (+) COS(-) COS (+) COS Diquat COSxdiquat

%5 22 K The 22" day

AL AL

70.054 76.158 - - 1.03 <0.01 - -
SOD
P LEE T

0.932 1.25% - - 0.08 0.04 - -
T-AOC
A A

12.51 14.08 - - 0.58 0.19 -- --
CAT
B H R E A

497.39 527.35 - - 10.05 0.14 - -
GSH-Px
[y

1.66 1.45 - - 0.09 0.25 - -

MDA

%5 29 K The 29* day

ALY AL 83.83® 89.370 80.88° 86.65° 1.07 0.01 0.12 0.95



SOD

ST RE

1.00% 1.312 0.72° 1.312 1.00 0.02 0.41 0.40
T-AOC
SUR =N )

12.85% 15.622 8.37° 8.30° 1.01 0.39 <0.01 0.36
CAT
e H IR A A I

503.71 558.15 493.06 532.99 12.46 0.07 0.47 0.77
GSH-Px
[Ty

1.96 1.76 2.01 1.80 0.14 0.51 0.88 0.99

MDA

153 2.4 COS FIE RIS 748 73 1 B — WG 15 14 J2 37 40 4028 B0k mRNA SRk 1540

154 HI52 6 TN, VRS diquat S 25 BEAR T A7 4% 7 10 2 50 R WG o L WA R 22 2 W i 1 1
155 (P<0.05); TARIAIN COS 25 2035 1 20 i 00 MG FEE R il 7L R il AR 22 2 B8 (140375 2 (P<<0.05),
156 HY5 diquat ZHAHEL, diquat+COS ZHAFHE AU FLRE N . JRERE NG AN 22 27 B Bl i5 A4 70 30l T 24.09%
157 (P>0.05). 30.66% (P<0.05) #120.16% (P>0.05). TARZRIN COS LSt diquat X754 45

158 &L REE T E B E L HAER (P>0.05).

159 F 6  TFRANIN COS FEYST diquat X AT 75 iz B 6 — i Bl v 4 140 52 e
160 Table 6 Effect of dietary COS and diquat injection on the activities of disaccharidases of
161 jejunum mucosa of piglets U/mg prot
BREAR Diquat (=) #HAR Diquat (+) P& P-value
WiH Items FESENE  GTEME CHEME TEM SEM TSN AR TR B
COS(-) COS (+) COS(-) COS (+) COS Diquat COSxdiquat
FLPERG Lactase 56.53%® 63.86" 41.71° 51.76® 1.95 0.02 0.03 0.78
HEPERY Sucrase 25.59° 28.39° 17.48° 22.84° 1.21 0.04 0.04 0.83
FIEPERE Maltase  56.06° 60.36° 38.25b 45.96° 221 0.03 0.02 0.87
162 1% 7 W40, VS diquat 52 NS BB E GLUT2 F1 SGLT1 () mRNA # ik & (P<0.05),

163 1%t SLCTA7 NAAT 1 SLCTA1 ) mRNA RiAETLEFZFLN (P>0.05); i1 COS &EH

164 HIES diquat %K) GLUT2 A1 SGLT1 mRNA FiE &1 T (P<0.05). A7 COS AlE



165 4t diquat X7 JE MR TR 70 2 AR I mRNA RIAE LT ELHAEH (P>0.05),
166 £ 7 VAR IN COS FEST diquat XA HE 25 BB IR IF 73 #5128 3K mRNA FRIA 5200

167 Table 7 Effects of dietary COS and diquat injection on mRNA expression of nutrient transport

168 carrier of jejunum mucosa of piglets
HOEML Diquat (—) FELR Diquat (+) P {# P-value
IiH Items FLHENE FE TN FETEHE FLHENE SEM TSN [ RS FE TR TR AR
COS(=) COS (+) COS(=) COS (+ COS Diquat COSxdiquat
I w R IS A 2
1.00° 1.61* 0.41°¢ 0.94° 0.07 0.03 0.04 0.83
GLUT2
B/ 2 W e AR 1
1.00? 1.11* 0.55° 0.97* 0.09 0.04 0.05 0.85
SGLT1
T S LR IS B 7
1.00 0.99 1.09 0.95 0.09 0.87 0.90 079
SLC7A47
T R IR IR e 1S B A
1.00 1.13 0.73 0.90 0.11 0.75 0.78 0.82
NAAT

1.00 1.07 0.68 0.66 0.12 0.78 0.77 0.79
SLCTA1
169
170 3 W @
171 IEHFREAT T, TR COS MHAFHE A KM RE I 20 D F VF 2 ki » Chen S5UVR I,

172 COS fets B IR S 1441 ADG il ADFI, H. 0.5%HI =R T 0.25%. Yang 2501 KL I,
173 TSI 0.04%F1 0.06%[1) COS W #2 = W 541 3% ) ADG AR 4 3 o (2 Han S¢S 703
174 B, TAARERIN 0.3%A01 0.4%1) COS X Wi 314 ) ADG T &2 52mi, (B n] et i kLt 2.
175 AWFEMEI, IEEWEFFLEMET, FARE I 50 mg/kg COS A IR F/IG & . WG
176 N COS XHAF R A KMk e S A — B JR R, m] B 55 BRI A7 4 i Ak 11 A BB B B 56 BT
177 COS =it AR K. COS & H1 2~10 />G5 %) H i 1 B-1,4- W5 B 42 1T B IR SR b

178 HAL e & ZBACREEE AN, A2 3NAF AR 22 01T KB AT FUR I, (RN COS
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180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

AT SCEAT R IR A R0R, T RE 5 A B 2 3R A TR IR 0 A 34 0% . Liu S5 IR Fu R 1,
200 mg/kg COS B8 22125 16 HR W ¥ 48 X A4 s g & . DM, CP. EE. Ca Il P )i
K. Walsh ZE0TIFEAFH8 AR AN N 250 mg/kg AR 4> F & 1) COS, KI5 7T i #<1.3~5.
10~50 #1 51~100 ku ) COS #HEL, 5~10 ku ) COS BEMN 2 25 48 mi A7 440 (R H DML OM #
CP &R AT . AR, EWFEFRZM T, 50 mgkg COS fe 1 2 Bt i & 1 5
FFREX R CPL R A OM IR AR, HIEFE RS COS AR M1 4& M4 AL e
AGE RS SR D) Re A % IEWWFRAMT T, 50 mg/kg COS A 2 mAF 4% 2K SOD %
A T-AOC, 58I RAFUOVE SRR 5 3 B RUH A A48 R 45 A — 550 BRI
30 mg/kg COS i i & 52 = B AT AR AT A8 MR BT A B vE M, MK MDA & & . I, #f
FAMEW, COS REWSSUEIFETEALEN, WMINmEREH R G, BIRRERE, B
o N TR AR, (R SR A0 I 1 Y A TR

TEAFAE A A B2 oh o o 222 & PR, S BUAR N TR B B dE (ROS) (K24,
e RIES B, m AR RSN, G K ROS A5 AR HLAA 1 AL 5 R 40 R0H
B, W& SBUEEMRI, J5 3 20T R i BRI A Kb Re . R, SR AR BURY 10 4
T AR T I T RE M= AT S B R U R 2 — o IR CER, ARG
diquat %S SRR 618 R, 4756 59 ADFI 1 ADG 7] 23 Bl B#AR 29.74%F1 40.57%, F/G
TFiEr 45.35%200, ARIGHT LRI, TES diquat B2 2 FERIREG S 22~28 RAFIEI ADG M
ADFI, 22T+ F/IG: TSI COS fe 2 i AL ST 3% ADG i TR F%, i ADFI
THE 7.69%, FIG 1K 13.69%, 27 COS REAT R il A LT BRI AT 48 ALK PERE AR

COSHF 4L BT A8 A LA 2508 FT i B 3 SR LA B S A T R L AR B T8 T ALl T
FIFRAHAC ARSI . SunF VARSI LRI, COSK 4 A iR AU B 7 e b s bR
BB, S84 ZCRISODAM Y. AWML RIL, COSX H HIEL iR A 715 Bi# COSIR )
Fhinmisg iR, AR 7R, T diquat T EUN K CATIH MR B3 %, WA INCOS
) S5 25 4 SR A S AT 4 1 1L 22 SOD S T AN T-AOC,  HLA 3R s i 3 GSH-Pxif ME ka3, X
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Effects of Chitooligosaccharides on Growth Performance, Antioxidant Capacity and Nutrient
Digestion and Transport Capacity of Jejunum of Oxidative Stress Piglets
TIAN Gang HUANG Linhui SONG Xiaohua CHEN Daiwen MAO Xiangbing YU Jie
ZHENG Ping HE Jun YU Bing"
(1. Key Laboratory for Animal Disease-Resistance Nutrition of Ministry of Education, Institute
of Animal Nutrition, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: This study was conducted to evaluate the effects of dietary chitooligosaccharides (COS)

on growth performance, antioxidant capacity and nutrient digestion and transport capacity of

jejunum of piglets under normal feeding and oxidative stress statues. Twenty four 24-day-old
healthy DurocxLandracexYorkshire weaned piglets with average body weight (BW) of (7.34+0.09)

kg were randomly divided into control, COS, diquat, COS+diquat groups with 6 replicates per
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group and 1 pig per replicate by a 2x2 two factorial arrangement. The trial lasted for 28 days. COS
was given all in the trial (50 mg/kg diet). Diquat challenged pigs were given a single
intraperitoneal injection of diquat at the 22" day and non-challenged pigs were injected
intraperitoneally with the equal amount of physiological saline at the same time. Digestion trial
was carried out from the 18" to 21% day by the method of endogenous indicator, blood were
fasting sampled via anterior vena cava and then pigs were injected with diquat in the morning of
the 22" day, and pigs were slaughtered after blood sampled via anterior vena cava and jejunum
mucosa samples were sampled in the morning of the 29™ day. The results showed as follows: 1)
before diquat injection, there were no significant effects of dietary COS on average daily feed
intake (ADFI) and average daily gain (ADG) of piglets (P>0.05), but the ratio of feed to gain (F/G)
was tended to decreased (P=0.09). Dietary COS significantly increased the apparent digestibilities
of dry matter, organism matter, crude protein, ether extract, energy, ash, calcium and phosphor in
diet of piglets (P<0.05), and significantly increased the activity of superoxide dismutase (SOD)
and T-AOC in plasma of piglets (P<0.05). 2) After diquat injection, ADG and ADFI of piglets
were significantly decreased and F/G was significantly increased (P<0.01). Dietary COS
significantly inhibited the reduction of ADG of piglets induced by diquat injection (P<0.05). 3)
After diquat injection, the activity of catalase (CAT) in plasma (P<0.01) and lactase, sucrase and
maltase of jejunum mucosa (P<0.05), and mRNA expression levels of glucose transporter 2
(GLUT2) and sodium/glucose transporter 1 (SGLT1) of jejunum mucosa (P<0.05) of piglets were
significantly decreased. Dietary COS significantly increased the activity of SOD and T-AOC in
plasma (P<0.05), and significantly relieved reduction of the activities of disaccharidases and
mRNA expression levels of GLUT2 and SGLT1 of jejunum mucosa of oxidative stress piglets
(P<0.05). In conclusion, under normal feeding statues, dietary 50 mg/kg COS can significantly
improve nutrients digestibilities in diets and antioxidant capacity, decrease F/G of piglets. In
oxidative stress statues, COS can improve antioxidant capacity, alleviate oxidative stress induced
by diquat injection, improve nutrient digestion and transport capacity of jejunum and relieve the

reduction of weight gain of oxidative stress piglets.
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