CHE PR = TR 7 T T 454 S A T R s
BfEet R 3t BHIED FEEED ORKRE! F OBl ESHK? mEaT
(LA EERFER AL B HCE R ST, shE TR E 5 E g =, Jbat 100193; 2.
TR R E IR BE, %P 471003)

OB ASCREMRECERABIERR (LAY X B RS 8 45 St ShBe s, LAR
7t LA STECE RG] RS OO T A AE FH o B HL 24 3k(70.64 £3.61) kg 18 FEK 1 & A%
T2 2> 7t BENL D TR, LA 4. S fi LA+ECERAE, BANH% 6 N E
2, BAES 1. W 29 do LA WIn7EJy 800 mo/kg faltR, 1AM BT 7 ilie e,
11— R PE R B PR TR0 55 15 RAEAT,  JoME g v i e DR g 5 2 1 A B
Ko FAREEEE 29 FNF AT R 648 1 Fe i IR 0L 8 SE PR, 32 PR ) A A ot 5 i s
IR IR SIS 8 LU e BE T AL BB TE, JRAKS-BAL (HED) Jeth 5 ia F G i
B HIE TSGR I ERERE . BEIRE, JHTERESEEEIRE (VIC) , %
€ B PCRERLINAIG 8 A Coccludin) FIEH A& E (ZO-1) MAHXRILE . 45 55%H.
1) BUE RIS T 1B IR Al TE Y 8 (MDA)  SEHEFHkEE (PCO) M 8-F2%
51 (8-OHAG) MJ& & (P<0.01) , HREZFEICT +—4W. T EmHAEEE. KBS
IRPE(P<0.0D), B FEH KT + 4= VIC(P<0.01), B3 K T [HElf VIC(P<0.05),
W 2 2 B T 23 occludin Al ZO-1 mRNA AHXf ik & (P<0.01) , REEFK T BB
FRYERTE . R AR DA TR IR EE T (P<0.01) o 2) TN LA XHRIGHE M2k fifig

1& MDA. PCO fll 8-OHdG & &M A EE (P>0.05) , X+ 6. =W AE iz rsk

Wehs H#: 2016-04-11

HEH: ERESERMP R RIS (2012CB124706) 5 B KBS S8 o1 R @
(2012BAD39B02) ; 1 E RN A} BB GF L2 (ASTIP-IASO7)

f e SOFR)E (1988—) , 53, WIHIFEA, BULTIGL, SM0EHR SRS
E-mail: baoweiguang2013@163. com

SEEMEE: WEg, iR, M4 %)M, Email: guxianhong@vip. sina. com



EmE. BREIRE UL VIC MR (P>0.05) , %% occludin FI ZO-1 mRNA 4
XRIBEREB AR E (P>0.05) , X2 (BE et il ek A Al LU A IR 107 B L 52
Wi ZE A AN EE (P>0.05) . 3) EMEURET, RPN LA 515 8-OHIG & &
35 PR (P<0.05), T R ok B e L - 25 I 286 S5 LA B [ B 8 TR 2 5 3 T (P<0.05)
i VIC RZ[#{K (P<0.05) , [Flfl VIC 1 & 2 Bk (P<0.01) , %=/ occludin A1 ZO-1 mRNA
X RILERZET & (P<0.05) , =5t BEVEN B Ak 8 1 i s PR B 25 32T (P<0.05) .
HISE AT, SO RS 1 A EAE R ZL A AL BE, BT i 45 M i P EE 475 ks 1 i iE
HIVH LTI BE: FEBCEAR SRR A RECIRE T, TR 5N 800 mg/kg LA BEWs I8 2z il 45 K41
4% I 5 — 72 A B2 ML 2 e I PR T AL T RE
RBE: HORER: BRI BN AN miE
K5 S828

AR A R RE B AR SR U A A I R v F P 32 A, AN T G A T AR
H H 2 (reactive oxygen species,ROS) FliE 4% H H1 % (reactive nitrogen species,RNS) , it
B ROS 774 K 51 A B NR BT i S8 A 453405 S JO0E S 8 ] 3 e 22 M ide A 3 BUE AL BUBCIR A A
TREA . EEMREEAT T, R IR G R S BRI ASS BN LR RE T8 A i i
WA, &H I ERS) R RS AN G S I b OB AR R
AH AT RE S SR EY . Rtk B8 A LSO il R 45305 A A D RE RS2 M AR 150 N B
T WESR (diquat) YA JFERDBIEERR A, BTSSRI &Y, SRS
WG, RIS TR ERE R R ROS, AR, #iiR (lipoic acid,LA) fEH
—MERUR BT AT Lk ROS (774, i385 DNA B, fdi e i 4k, JF
REAR R FE M St AR N LA BT A R 48, o S A S 38 51 S PR T A S 25 PR 2 A FH E-5).
Guven ZE0RIE, LA A LLUELERR ROS M1 RNS Xk B /Mg i 4 F i S k18 E

Powell Z£0GE, /NMadifl R DLD-1 mfES i 4L Bt H A (GSH) & & 5% 4L EL &



HFEAC, W0 LA 40 GSH S EIRE IR RN RIS A7 38— S B & i
(iNOS) Jaah T PIRIE LI, 1 LA i R4 B FC T INOS Hzh73&ik L&, 18
BT T LA SNBSS B R AR . Cui 5 B1E— 5 M 1 o P 4 52 1
FRREBIAE LA KPR, SRR EE 51 #E 12 MR E 45, H0 )iz T8 AH DSk L 20 B
PG5S, FECT R A, 1 LA BRI W SR SAR G i
S A R R S IR RN, LA BIEREIPEA R, mHIA AR
RIAETEINEH . SR, LA MRS 2 ik F /NS P SE AL R, HAT R LA iR
AL RIE 75 K 22 R BR H7E AR /K, X LK rh RS R AT 78 LA Y48 1 S AL S
BRIGANS B o ARUREEAH LAF IR B o0 B, 16 TS D s kg0 7 AR A SR, R
AL RO I A 8 AR SN I TE TS5 b R A0 % 45 5 LU A g S
PERISEM, 158E LA NEFRER, RIS LA X 80 E NEAE i 545 S A D se
W E R, it — a2 i Kb B W A R E LR (2%

1 MESTE

11wt

IR 2> By icit, MR SEREDR (0. 8 molkg AREE) FITAMRH R SR
LA (0. 800 mg/kg tifR) Ay 2 NERS, FTERL 4 NH 2. LA 4, B LA+
R o BRI H 3L E Sigma An]: LA G H3EE Amresco A, 4E£E>99%.

MEHL 24 SLAREE (70.6443.61) kg 18 HEN H I A%, MR AR 1R NIBENL 7 D9 4 A
4, AU 6 NEE, FAES 1. WY 29d. Horb LA MBS ES 1 Rt T a6 m,
ELR R RIS T IR 5 156 RkT, Akl — ki &0 8 mg/kg BW,
A 250 mL AR B ER /KM RE S5 K A AR 2 i v, AR e R i v S R i AR B R K, RN Y
5 min.

1.2 B e o B



IR TPHORYRL, SRRy TOR- AR, 225 NRC (2012) Je [ TR Fr bt

(2004) HARZBYBUE F5 R ERCH], AN RRRAL R E 7K LR 1o A PRIETIR BT R, R4E

BRIGHE H R A B Al R A R, JRRRIC 7 B R 1 0, BORHN 2 00 B it ) Rl
TR 43 SR IN 0. 800 mg/kg LA R4 K 2 PR Tt .

R FERRPIRALR S E TR O A

Table 1 Composition and nutrient levels of the basal diet (air-dry basis) %
J5EL Ingredients % Content B 327KF Nutrient levels?’ % Content
E°>K Corn 66.20 1k EE Digestive energy/(MJ/kg) 13.39
ZFA Soybean meal 20.00 M EH A Crude protein 15.73
/NFEHk Wheat bran 6.50 4% Calcium 0.65
X Wheat middlings 4.00 {2 Total phosphorus 0.41
Fi¥r Limestone 1.00 %0 Available phosphorus 0.17
RS CaHPO4 0.60 MERR Lys 0.92
& NacCl 0.40 FRAR+ AR Met+Cys 0.54
TRk Premix® 1.00
L-#i MR ER R # L-Lysine HCI 0.30
4t Total 100.00

VIR AT oA kIR L Premix provided the following per kg of the diet: VA 2 512 |U, VD3
1200 1U, VEs41U, VK315mg, VB 17.6 ug, #%¥ %K riboflavin 2.5 mg, iZ[& pantothenic
acid 6.8 mg, #HEZ niacin 20.3 mg, JH#H choline 351 mg, Mn 10 mg, Fe 50 mg, Zn 50 mg,
Cul0mg, 10.3mg, Se0.3mg.

2 WAL BE T A, HAYE IRKT NSl . DE was a calculated value, while the other nutrient

levels were measured values.



IR TE OB B AL B O B 78 ik g B A 04T o XS0, P HEAT AR
THVEITH, LA 2%~ 39%IK BE (M BEli Al B 345 S8 S5 AT 2 YO 2, M EANTE (RRIREE. H
W=1:2, FENEMD 24 h, BRFRES d, AR IR TR ERRE . AR
PiFRAE 160 cm>9Q0 cm><120 cm (AR H, FIENTR, ML 1A JEIT A6 sk, %]
I E L AR IO AT B F AR, BT A 25 A i R R A AT, R AT RE D 556
TCRIINR N 2R, AEEREEHITE 15~20 C, MHXTEE 40%~60%.

13 FEARE

IR I3 29 KT FCRIL, B0 JF I LIS 248 1.5 mL 204, -20 °CIRfF. H
Hiiide (110V. 5A) #fE Rifid . &, BBk, BANEFRLE 50 P 58 B AT £k
RIS A R . s R SO R, SCRIVEAE TP AT, B W IE. B
Hh B BTEY 1~2 em S B, FITA M A B AR Kb e S BE S, TN OV v, WU T
-80 °CLRAF. HUIEMATTH 5~10 cm AbI+ 48 M: BT MHAHL T BEAI =, EEREE
HEFAL 5~10 em (Il SHC L em B 48 =W 11 BFH T4 1 AR 3 3R K b e
BBEJG , TR\ 10%IFIAR R S MR h ] 58 o BB I B BE, RON RSO v, TR, 20 C
TRAF
14 K FEARAIIN E T7 ik
141 MIRAEATRBRIIE

JH 25 F 2R ML 0 P R I/ SR i s ok A 34, i B 10~ 15 miin J5 , 7E 2501+ A 3 000
r/min &0 10 min 73 B 1K, -20 °CLRAF. MK HTHE (malondialdehyde,MDA) 1% i
#JE (protein carbonyl,PCO) £ & #R I b il , 710350 oh i ot A A= 40 TR 92 i
Pl fs FH G I S0 2 R BB CELISA) J7 v A% I 3% 8- ki 4 % & (8-hydroxy
deoxyguanosine,8-OHdG) & &, Xf&WH R&D A,

1.4.2  ZpHHLR AT R E



Wi TE LR N-80 CUKFRELHH NI ER, LB NIRRT S, BB RO R, e
PREARER, JHHEM 1:9 IR KSR 10% 2023509 78 4 °CRIMGIR A R B Ol
LL 3000 r/min (¥ 250 15 min, LI 5 SR A R SR AR B R KRR 22 196119 4121
515, PR RCE AR TRERT SO TR A 2% T 3 R G g 1% R 5 b i R R
JE, R R A TR TSR R S 4143 MDA Rl PCO I & . fH
ELISA J7iEKris# s B 8-OHAG & &, WAI&EWH R&D A,

143 7 g BEVH AL B VR I 2

e REE M2 W B BEAE 4 °COKFAT RS, F 4 CCROMRIRA VR B0 HLEL 3 000 r/min %%
BB 15 min, B ETEVROR R A SR HOF T 5E . S BE R TR PRI . AR
o 00 5 350 FH P S P A L RRATE  BITRRAIE A
144 JEHZY) v

NI W P i 2R, e — R A BB Rk B SR K, —FHOREME, 55 C
T AT AR, YA 5 pm BRI, SRAR-BHL (HE) Jefa.
AR 3 SRANEESEME D) HEAT ISR, AEAFE IR 6 . A GREALES, RA]
G BTt (Image-Pro Plus 6.0) KA UG I E B [E (ORB T 2 K 53 H Ak i) 3 B
PR RERE (REITH RSB RAEER D , RS R SR (VIO
HRLIERS
1.45 =hHAEEA (occludind A% 4545 A (zonula occludens protein-1,20-1) #4353 7K
SFHIARXS ik

W75 B 2SR AN-80 CUKARELH NI ER, LB NIREUATEES , BB OB R, B
EMAT L5 mL B0+, #H ThermoSCRIPT™ 7%t 5 & PCR (RT-PCR) ki &, &l
H U AT S RNA SRIUR mRNA S35, 985 (3 9¢ ' S sg SR I 7575 occludin Al

ZO-1 fAHXSRILEHEAT BN E B M. XUEE DNA Qe Flik &0 gtk . A



3T e H- s i ZUE L [F) (glyceraldehyde-3-phosphate dehydrogease gene, GAPDH) . occludin
M ZO-1 fZEF 51, H Primer 5.0 ¥it514), I NCBI o Blast 4125 il 51 ¥ s 57 4% -
S FFIINER 2 fiR.

#2 HWEKESIMFH

Table 2 The primer sequence of target genes

CIE/E s 51975 FER RN
Primers’ name Primer sequences (5'-3") Product size/bp
3- WA H vt e e S g A 1R E3%: 5-GAAGGTCGGAGTGAACGGAT-3' 149
GADPH Tif: 5-CATGGGTAGAATCATACTAGGAACA-3'

H&HEH E3%: 5-TCGTCCAACGGGAAAGTGAA-3' 179
Occludin Tif: 5-ATCAGTGGAAGTTCCTGAACCA-3'

BEmaGEA E3%: 5-TGAGTTTGATAGTGGCGTTG-3' 208
Z0-1 Tif: 5-TGGGAGGATGCTGTTGTC-3'

15 HE
K SAS 9.2 B Bedis HEAT XK 2 A TAR T Z2 08T, FFAESEA RO O T X2 15
AN LA 1 2 41T tele, P SR XSRS EME SR HEZERR, Bl P<0.05 v Z 5,

P<0.01 Wik 2 5

2.1 FREPORT LA X B IR i A 4505 2 R BT R 1 5 )
211 EERORT LA X B IS LA i 18 S A5 1 7 ) 1 5 T
HI3% 3 AT AN, JER M RV S S A B TS ML 2R A 3E MDA, PCO Al 8-OHAG & &4 i
EItE (P<0.01) 5 FERHERIN LA X E BESE M A %iE MDA, PCO 1 8-OHAG & &8
FHFN (P>0.05) ; AR ERCEE AR A LA X BB I PCO & 8A BE1
ZHAEH (P<0.05) , Xfifil 8-OHAG & & MIAZ HAF I EE B2 (P=0.09) , XL AfIiE
MDA. Ji7i PCO P K i& 8-OHAG & & A HAEHIARE (P>0.05) o X, fEHER
B LR R AP NI LA X B AR I 8-OHAG & B LR E M (P>0.05) , ARIM7E

AN LT, PRSI LA 5B IR 2% 8-OHdG & & 2 3 4k (P<0.05) .



R3 HUEPRA LA X B IS LA i T8 A A5 05 7 0 B R T

Table 3 Effects of diquat and LA on plasma and intestinal tract oxidative damage product of

WH ltems

3% Plasma

[

MDA/(nmol/mL)

EPive

PCO/(nmol/mg

prot)

8-FR LA S H

8-OHdG/(ng/mL)

%iE Intestinal tract

[ZSp—y

MDA/(nmol/mg

prot)

EPive

PCO/(nmol/mg prot)

8-FRIEH S H

8-OHdG/(ng/mg

prot)

Diquat: &P LA:

finishing pigs (n=6)

—Diquat

—LA +LA

1.8240.39 1.8940.60

0.4940.10 0.5340.06

39.3945.47 40.56+10.81

1.9040.44 2.050.87

2.4440.62 2.5840.40

157.67422.82 142.63425.47

+Diquat P {E P-value

—LA +LA Diguat LA DA
2912018 271055 <001 074 0.45
0642007 0.570.09 . 43 004
60.0045.10°  50.01#269° . (1a g9
3381083 29353 01 062 032
3.7940.64 3408052 01 049 016
237.58432.09 2109943510 . 0 51a (66

IR DXLA: BOEPROEIEIR; +RoRININEGHTE, —RAORININER T E. [



chinaXiv:201711.01647v1
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ITHURIE A RN FRERRZE R B3 (P<0.05) , RRAKEFERRZERREE (P<0.0D) , MANE
FRBELTFRRRERTEE (P>0.05) . FERF.
Diquat: diquat; LA: lipoic acid; D>_A: diquat >ipoic acid; + mean added or injection; — mean without added or
no injection. In the same row, values with different small letter superscripts mean significant difference (P<0.05),
and with different capital letter superscripts mean significant difference (P<0.01), while with the same small letter
or no letter superscripts mean no significant difference (P>0.05). The same as below.
212 HUEARAT LA X H RLSE I8 A8 S A i R

ME 1T H, 0 IR LA RIS P 4k 5 B, o B i 43 B v bR
P iR IR BT KL, BiE St 320t SR, ARG T S A B
B BRSO RIS, TR RN LA — i FE T ek 55 1 AR08 i T A4S S5 A0 52 45

IR .

Xt R ﬁlﬁb‘&*ﬂ MEmE SRR RA
3 < % ¥4 B « f" -

1 BCEPONT LA XS B LA I T 25 45 K B 52

Fig.1 Effects of diquat and LA on intestinal morphology of finishing pigs (400 X)



B 4 WA, MERs R R g IR+ =46 S L IRmREm . B s IR e )
RFERRP<0.0D), + =47 VIC #5315 K (P<0.01), A1 VIC &3 15K (P<0.05);
PRI LA X B BRI RE = . BB IREE LA K VIC SRR E M (P>0.05) ; i
T RO RO AR FR AR N LA a1 i VIC B AR A8 AR (P<0.01) , Xt —feinshE
B (P=0.07) . EBBERE (P=0.07) 1 VI/IC (P=0.11) LU K[EIFHEEERE (P=0.09)
LA RBEEE 83, Wt i SRR VIC., 2 ke s TR UL 8 i R 6 v B (152 LA
IR (P>0.05) o Xt Ridth, AR BORRoAR L 15 A R R e ORI B A%, TlAR
SRR IR WA 7B ERi NN A S LA RS /A e it = 7 S S ANl 72 & St - A D WA Bl 7] S e
IRFERE TR (P<0.05) , %l VIC B3 FMK (P<0.05) , [Alfl VIC H .3 FFE (P<0.0D) .

T4 FELPUR LA B A T8 T 25 254 (1) 8

Table 4 Effects of diquat and LA on intestinal morphology of finishing pigs (n=6)

—Diquat +Diquat P {& P-value

WiH Items
—LA +LA —LA +LA Diquat LA

+ 488 Duodenum

HEFE Villus
393.71443.38 395.52448.51 253.58449.78" 345.84458.512 <0.01 0.06

199.62461.21 209.25476.47 90.69+21.42 151.82462.41 <0.01 0.21
depth/pum

REFEIMREIRE VIC 2.0740.41 2.0440.52 2.8340.25 2.4340.46 <0.01 0.27
2% Jejunum
HEEE Villus

426.9944159 4224345152  310.71437.45" 385.89450.64* <0.01 0.11

KBS EREE Crypt 186.07453.23  185.43#56.13 79.35%20.68 138.27457.67 <0.01 0.22

D> A

0.07

0.36

0.35

0.07

0.21


../../../../../../../../Administrator/AppData/Local/Yodao/DeskDict/frame/20150806154000/javascript:void(0);
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depth/um

REREIMREIRE VIC 2.4140.51 2.4140.56
% leum
BEEE Villus

387.27477.95  394.79484.40
length/um
P s iR E Crypt

187.17435.44  179.02440.33
depth/um
KEREIREIARE VIC 2.0740.03 2.2140.12

4.02+40.522 3.0740.85° <0.01
241.86433.16  321.16#75.08 <0.01
97.75423.98°  150.88#45.60°  <0.01
2.5440.32A 2.1640.178 0.03

2.1.3  SELHURT LA X E IEFE S occludin FT ZO-1 mRNA AH X 26 2 B 1 52

0.10

0.20

0.21

0.21

P 2 a0, AR v SO A3 & IR 25 % occludin AT ZO-1 mRNA FHXT Rk & 7

K (P<0.0D) ;

AR E (P>0.05) ;
X RIA =R BEAEH A EZE (P>0.05) .

occludin 1 ZO-1 mRNA X RIA BRI ALEE (P>0.05) ;

SR, FEARNIBIIE AL T LA X & LA <

AR PRI LA X8 IESE 23 occludin A1 ZO-1 mRNA #HXT ik & 15

I s i e B B AR FR R 0 LA 43 occludin A1 ZO-1 mRNA

FERANTE DL, 1R

RN LA 38 AESE 23 occludin F1 ZO-1 mRNA FH5] FiAEHA B2 iR F+ (P<0.05) .

A 1S OAEEMLA B HENLA
= 1.4
g 1.2 - {
B L l D LA DXLA
E ¥ Oms. DS
= 08 -
<
Z 06 *
E
£ 04 F
2 02t
o D 1 ]
A Diguat JE7E Diquat
D: HOEMR; LA: BRFERE; DxLA: BUE R 2L,

B

Z.0-1 mRNA HI%} Lk

Kk

L6 - OFEMLA WEMLA

1.4 -

12 - D LA DXLA

1- ** s, ns.
0.8 - %
0.6 -
0.4 -
0.2 -

0 |

AHE Diquat 7 Diquat

: P<0.01; *: P<0.05; n.s.: P>0.05.

D: diquat; LA: lipoic acid; D>_A: diquat ipoic acid; **: P<0.01; *: P<0.05; n.s.: P>0.05,

2 FCEMAD LA XTE IERE S occludin (A) A1 ZO-1 (B) mRNA FEX ik 8152

0.11

0.29

0.09

<0.01


../../../../../../../../Administrator/AppData/Local/Yodao/DeskDict/frame/20150806154000/javascript:void(0);

Fig.2 Effects of Diquat and LA on the relative expression abundance of occludin (A) and ZO-1
(B) mRNA in jejunum of finishing pigs (n=6)

2.2 WCHEPRAN LA X E NERE 2 i £ JBE b i A e 2k e 2 i

HI3% 5 TR, JE M i VM DR A A O 2 M JBE rh e A il TR 3 Il DA K% T 0 I
PERRE 2 A (P<0.01) 5 RPN LA X & M =l & BEh ie kg Jedk B LA AIR 5
B PE RO M AN 2% (P>0.05) 5 I TV SO BRI ARDRR s o LA o 225 i B v e Ay T A
JERE A 1 ) A8 BAE T .3 (P=0.09) , %25 iz £ JBE v Ji iy Bl v 2 1 28 LA AN S 3
(P>0.05) o XfSith, ZEJERIBEIRITENLT LA X & I 2 i BE v e as B A JR 2 11 e ) i 35
AEZFE (P>0.05) , SRTAEEMSIRAITEOL T, ARSI LA X 8 NP 23 1t BE b i by il
DA gk e (035 R 250 S 2 iR T (P<0.05)

R5 RPN LA X B IS 7 e BE v A P ) R

Table 5 Effects of diquat and LA on digestive enzyme activity in jejunum chyme of finishing

pigs (n=6)
—Diquat +Diquat P {& P-value
WiH Items
—LA +LA —LA +LA Diquat LA Dx.A
157 867+4
VERE Amylase/(U/dL) 155 454+11365 60 76847 418° 7502048 0342  <0.01 0.22 0.09
749

[P g Trypsase/(U/mL) 8124948035 8067629024 359994 358"  45643#8481* <0.01 0.12 0.09
BT Lipase/(U/L) 7 3464712 72774704 4 573+ 087 568841180  <0.01 023 0.18
3 W it
LA J& T4 3 BV, Rl to — S E M IR AR 7. AMIEE LA BT 4L
AL AIENE o BN AR JE RO e R 27, 8RS m &Y. STt

AN, P70 A2 8 A AR ROSE), SECAMNI, 1A — ML RIS



ARG AN T B A RO R IOL, A AN AR K A, RS T A AR . A
BRIG PIEERE 8 molkg A H SO PR AR I AR SEMUE T 12 mo/lkg A B CEARE S T WD
AP A AN, A0 24% 8 molkg 4 7B — MR IR s VS SO R, TS AR
FEEAIR, AN AT RESE 28 d, A EELY)ELEE (SOD) « At H Ik e
(GSH-Px) . IAMEE (CAT) #EMER MDA & & Al 1A & MU A RL8 1 BURFE A% o
AR RV 8 mo/kg A R PR AT A IR A 1 I SR S I IE L X RS R,
Fret 1 A AR, REEZREIKE, JEN IR ES &R A AR g RAT v mE, XS
UPANGIEY g N =S VRPN ik = S = 1 6t (NN R eIk e MVANG SR k= REANA) ekl
RUBE5E ARGl BAR LA VRN I 3 BN AL SOBOR WAk IE, (H2 AT R LA 7]
PARTIRY7 H 5At (paraquat) 51 A2i #2001, 17 FAR AT h — B0 AL AR PRl P B 5
SRR T REAR
3.1 ECREHUR LA X IS IV 1 A A5 195 K 57 B T e £ 5

B 5 32 A AT T, s S P S R AL o Sl R e I R, i R R
AL BB AR R £ B4 E B3k i ROS AT RNS AT LREIR DNA. MR R K4+ A
JRANFAR AR I, 1 2 iR B R AT DUE N TR R G RR, A HE AE R R AT G
FROSWL LA R RES I PUE T8 BAATE RV E R B dr 2 HIR B L . J855 DNA
AR ThRERY, (RItk, TARRHAIN LA BEIR CFE R b ik I B s LB 8 R 5t

KRANBELE WA LRI FR Y], FA NS i SOD. GSH-Px (13 P\ 2 %
fiX, 1 MDA K& &R T, Chen SERPART TR, SAALRIECT UM /N D e kS I 2.
ZIFK T SOD FEH Al iENE . i ERIH A R BN, AN BERK 7R
R a T RE T BRI H L A GSH-Px i1, #&m T MDA & & . Kataria Z5P4AfIHF 5T
AR T8 REBO R BRI IR . DL RIS R, SIS BT P TS

PERIFEAR . A0 U S A A B O b SR U A i Tl 32 1 Attt 4 R8T,



JITE B L RIS IS 7 MDA PCO DL K 8-OHAG & &4 5 3 T+, 4L
RS R 1 REE IR BT B E PO DNA ™ 5450 SKRIEEEPPIRIIT 745 RAR ], AR
BT R R, BE R T I MDA 2l PCO FIS . 5Kk SR8 il 50 45 1
B, WERENREUK-FZ S B IpE MR KL, G MDA 1 8-OHdG & & W2t .
XLERE T AR GARK AR B LA G LRI 73 T/ SR8, g el 4y 21300
PARAR KB T —EHIBEFE, SR T B B RO FE v R e sk, AR I, [FI7E
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Effects of Diquat and Lipoic Acid on Intestinal Morphology and Digestive Function of Finishing
Pigs'
BAO Weiguang® HAO Yue! CUI Yanjun! LI Jieleit ZHANG Xiaojun! LIGan! WANG
Zhanbin? GU Xianhong®*

(1. State Key Laboratory of Animal Nutrition, Chinese Academy of Agricultural Sciences, Institute
of Animal Sciences, Beijing 100193, China; 2. College of Animal Science and Technology, Henan
University of Science and Technology, Luoyang 471003, China)

Abstract: This study was to investigate the effects of diquat and lipoic acid (LA) on intestinal
morphology and digestive function of finishing pigs, in order to explore whether diquat induced
stress on the LA had a role in alleviating. Twenty-four healthy finishing pigs (Yorkshire) with the
body weight of (70.6443.61) kg were randomly allocated to control, LA, diquat, LA+diquat
groups with 6 replicates per group and 1 pig per replicate by a 2>2 factorial arrangement. The trial
period was 29 days. LA was given all in the trial (800 mg/kg diet) . Diquat challenged pigs were
given a single intraperitoneal injection of diquat at the 15th days and non-challenged pigs were
injected intraperitoneally with the equal physiological saline amount at the same time. All the pigs
were slaughtered after the vena cava blood on the 29th day. Using kits to detected the content of
plasma and intestine oxidative damage markers and the activity of digestive enzymes in jejunum
chyme. After hematoxylin and eosin (HE) staining, using image analysis software to observed
intestinal morphology structure and determined villus height, crypt depth, and calculated the value
of the villus height to crypt depth (V/C). Using fluorescence quantitative PCR to detected the
relative expression abundance of occludin and zonula occludens protein-1 (ZO-1) mRNA in
jejunum. The results showed as follows: 1) diquat significantly increased the content of

malondialdehyde (MDA), protein carbonyl (PCO) and 8-hydroxy deoxyguanosine (8-OHdG) in



plasma and intestine (P<0.01), significantly reduced the villus height and crypt depth in
duodenum and jejunum and ileum (P<0.01), while significantly increased the V/C in duodenum
and jejunum (P<0.01), and significantly increased the V/C of the ileum (P<0.05), significantly
reduced the relative expression abundance of occludin and ZO-1 mRNA in jejunum (P<0.01), and
significantly reduced the activity of amylase, trypsase and lipase in jejunum chyme (P<0.01). 2)
There were no significant difference on the content of MDA, PCO and 8-OHdG in plasma and
intestine when dietary supplementation of LA (P>0.05), as same as the villus height, crypt depth
and V/C in duodenum and jejunum and ileum, the relative expression abundance of occludin and
Z0-1 mRNA in jejunum, the activity of amylase, trypsase and lipase in jejunum chyme (P>0.05).
3) Under the oxidative stress, dietary supplementation of LA significantly reduced the content of
8-OHdG in plasma (P<0.05), while significantly improved the villus height in duodenum and
jejunum (P<0.05), and significantly improved crypt depth in ileum (P<0.05), significantly reduced
VI/C in jejunum (P<0.05) and ileum (P<0.01), significantly increased the relative expression
abundance of occludin and ZO-1 mRNA in jejunum (P<0.05), significantly improved the activity
of amylase and trypsase in jejunum chyme (P<0.05). In conclusion, diquat caused oxidative stress
in pigs is strong, leading to serious injury of intestinal structure and weakened intestinal digestive
function. Dietary supplementation of 800 mg/kg of LA can suppress the oxidative stress caused by
diquat injection on intestinal injury of finishing pigs, and may improve digestive function.

Key words: diquat; lipoic acid; finishing pigs; oxidative stress; intestine
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