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W OE. AXBREAEFE G B (Res) SRR HATHME R LM RAAIR Y FFEHE
FEOAEMEF mRNA A6 Frh, AF~ERIRILRIF B RABLL G 28 B #5 = T 5 X (AEX
KXK) BF 45 % 30 kAL A 5 40 3 RBALA R A el A p XIS 40 8 AR B AR P o B A e O
10.30.,90 mg/kg Res, 416 N E L, HATH 1 KFH, TRES 15 RIFRLRBA[ HER

(Diquat) 48, Diquat+10 mg/kg Res 21 Diquat+30 mg/kg Res 28 Diquat+90 mg/kg Res 40 ] 15 %
3 H10 mg/kg BW & ) 2 ML= 2 4 Diquat 2 5 8 AL B AR sF R RS EH E XA iijﬁ
HARAAR, RIEH21d, £REA . 5xRAML Diquat AR E S ER XL S E/ B G RE
(V/C) 2 E AR (P<0.05) , /8 FRERF I ZH(P<0.05); A& — B (MDA) 4 & %ﬂ%ﬂ
(P<0.05) , BBt Ak i A A4 85 ( GSH-Px ) #= A2 B AL 4 B AL B (SOD) & 12 2 & H1K (P<0.05) 5
W R R G s fe-F -1B(IL-18) At /E 3L B F —a( TNF-a) f2 & 2 B4~ % -6 (IL-6) 4 & % % I
% (P<0.05) , MM AE L & 48 oA~ —-10(IL-10) A & % Z B AKX (P<0.05) ; 7 45 B2 B 45 /) o &
8 -1(Z0-1) (45 %& & ( Occludin) #23%5 £ & & ( Claudin) ¥ mRNA #8 3 & ik &3 B F B AK ( P<
0.05) , 5 Diquat 148+t Diquat+30 mg/kg Res 41 4= Diquat+90 mg/kg Res 41 & ) 2% £, 3 & F=
V/C %35 (P<0.05) ; B £58 MDA 4% 2% F % (P<0.05) ,GSH-Px #= SOD F 1 2 %1 5
(P<0.05) , H ¥ vA Diquat+90 mg/kg Res L2 R &k A X & ; M 4512 ZO-1 ., Occludin #= Claudin )
mRNA A8t &k 23 2 %R 5 (P<0.05), L RF Res A THB LR FH £ 7 (P>0.05) ; B 5502
IL-18 . TNF-a #= IL-6 4% 2 % %X ( P<0.05) , Bl & IL-10 42 2 &3 35 (P<0.05) , % LT
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NS5 K &/ R TR (V/C) , REUA L E
AR ERTEHE ., Zheng % WF5E & I, 4154 18 I
VESY Diquat W3 $2 w5 M3 OB R RN RE
(MDA) [ ¢ &, 3 AT 3 LA AL RE T T I, T3
BRI GO, KWk, 5%k —Fh 2 AT
i T SR A 7 38 ) AR R X A B 2 B A
SR,

FIZE Pl (Res) S —FAEYI Z ), JB T HIW) ¥
HREEMN RO FIE AR A2 2R 20 H 5
KA E T RN A&) 2 ALY is 1k
£ 52 e, o iR P R Pie i
O I A8 0 9 45 B W DORR S VE T Meng 251
5T & B, Res BE 4% 3 1 I 8 &% A+ E2 #H ¢ A
F 2(Nrf2) H A FRIBKF, T Kelch H3H E N
BEAH JC B 11 1 (Keapl ) 2 [ 357K 7, AT LT
Nrf2 {5538 & 3 0 Nef2 875 593 01k B 8 &
GiAHOCIE N Rk, i WAL S ( CAT) A H
ki E AL B 1 RS (GPX1) FIL 21 K hn 4 B 1
(HOV) #2751 54 4 Uk 91 G 45 09 Bt S AL Rk
FAWFTEF , Res 1] LU Y W 03115 i 2 4
HE, A Toll BE3Z 4K 4 ( TLR4) {55 1 B, J842 i
RAE R IE R RETIRE Y . HAET, X T Res AU
58 B P A LT S 0 A 7 1 R R R A A
SR i N A8 A A5 ) TAT B 5 ), AR T X 26 A Y
PP R DA S AR G i, Bk, ARl 56
P i @ 57 Diquat 5 5 19 W 073 4175 48 Ak Ry A
B HGHR Res %8000 7 80T 4 W B I 45 4 TR
fRBE ST VBB E 7 A R M F mRNA £k
S W T M 26 R ) SR B VR T, DAY R AT a
ARSI BRI 2 4 (AR S 4

1 #MR5RFZE
1.1 iRIe A4y

Res W F L e A= W RH B A BR S W) 2l B R
98% ; Diquat I ¥ I T+ Sigma 2w ; %¢ )¢ & # PCR
R & L SRR A5 RNAiso Plus I T 5 504
MEEAE W) A BR A B 5 Bt AR A7) & 0 T R T Al
Y TR ST,
1.2 Rt RIAR

TERRAE FIR O R 47 R YR AHIE % 28 H % =JT
Fe A8 (KK xK) Wil 414 30 Sk, BlHLAY N 5 41,
XoJ HE 2 ] I itk ) R K 36 A A Al )RR v 4 )
AN 0.10.30 .90 mg/kg Res, 541 6 NEE , H4

T 1 RATH . KB 21 d, TR 15 KGR
751X 56 41 ( Diquat 41 . Diquat+ 10 mg/kg Res 41 .
Diquat+30 mg/kg Res 4 | Diquat+90 mg/kg Res
) 1T ¥ 4% B® 10 mg/kg BW 1 ) & 15 i 1 ¢
Diquat F 7 S0 fb N S AY | X6 BZH T S A ) 5 4
KRB K 2 IR, 7 7 A 8 A U5 154k
ZEfEIR 7 d, B R I AR A SEER R AR S %
NRC(2012) & 377 2 Wil , 41 i S & FR K -F Il
x1,

&1 ERARAMREFRKE (RTFEM)

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

Ui H Items £ & Content
JEUB} Ingredients
E>K Corn 62.50
HH Soybean meal 20.50
FLiE K Whey powder 5.50
£ 47 Fish meal 4.50
T Soybean oil 1.30
HEWE Sucrose 1.50
f1%} Limestone 0.60
SALBBAK Choline chloride 0.10
WERR &5 CaHPO, 1.20
FRALH) Acidifying agent 0.30
L-J5i%fR L-lysine 0.40
DL-#E% % DL-methionine 0.16
L-{8 %8 L-tryptophan 0.04:
L-J5% % L-threonine 0.10
3h NaCl 0.30
il £l Premix" 1.00
A1 Total 100.00
/K F Nutrient levels®
TH/LAE DE/(MJ/kg) 14.21
RLE H 5T CP 19.62
%5 Ca 0.75
AHRWE AP 0.40
# &R Lys 1.31
EHAR Met 0.42
AR Thr 0.73
R Tip 0.20

1) 5T 56 /AR % 4 One kilogram of the diet contained
as following: Cu 16. 5 mg, Fe 100 mg, Mn 35 mg, Zn
100 mg,Se 0.3 mg,I1 0.3 mg, VA 12 000 IU, VD, 3 000 IU,
VE 80 IU, VK 2.5 mg, "'i{ folic acid 1.5 mg, {HER nicotinic
40 mg, 7 R pantothenate 20 mg, 4= ¥ & biotin 0.20 mg,
VB, 2.5 mg,VB, 6.0 mg,VB,, 0.05 mg,

2) THALRE N i3 (E, HoAx N SE DB, DE was a calcu-

lated value, while the others were measured values.
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1.3 AFEE

AR 7 Hh [ BT Al Bl 2 B #RAT 1R 4
PRI 9T T 3 WS T R | B A B W A o 3 6 T
JEIA R BT A7 5 A R B RAROK, AR 3
W, UAFRE AR5 B N A R B R, B RATH
PRAFIE 550 3, 2 DI R
1.4 #HmXE

TR FR I EE RAT 12 h R R e, W5
55 22 K R ITA 136 S0 KO i AL B8, )8 2 5 4T
TR, B [l g, ST BV A vk B i oKk &5
R R B 5~10 em, FH VK I 9 A B R K Pk 14 1
BEJNAE Y, UE AR 1, BT T I 4, 88k R 5
B FE L, 2 0.5 g J b R6E 8% 9 4R Bk AR
FAFESAL 4~5 BA 2 mL B .08 H, gS, ik
AR B B PR A, SRR R R PR AT
-80 C., B 5 cm [l B, A= B K Uk 2=
WAV G A 4% 22 5 F S 13 2 11 58 W 4
1.5 [ERFFERERSNE

OB A ZUREAE L ke K B R
& A B VIR R R R TR AR -4
(HE) Yt 6B FIE/Nas EKE 5 RS
REER V/C, Bk 1 A BEBL 5 AP0 BF 411 1R 5 pE B
3 AN ) 5E B Y i 98 B R AT I O
1.6 MEMAEANE

Ji 788 J 45 Joe H K 2 4201k 9 il ( GSH-Px ) Tt

AALYE AL (SOD) 16 PE MDA & 2R e ot 2
B T RE T 5 4 A3 A 79 & I A e
e R & 4 VR Ui I 58 AR
1.7 BREZZEEZEESSHKEEF mRNA
FRIEEME

K 52 92 6 5E & PCR A6 iz 266 JE PAT 4t /Nl
HEHA-1(Z0-1) B [ ( Occludin) F1 5 15 85
(Claudin) | FI# A ZE -18 (IL-1B8) | Wi SR 58 A
F—a( TNF-o) AN -6 (IL-6) F1 [ 41 L A
% -10 (IL-10) ) mRNA #H %I 5% 35 # . RNAiso
Plus 271 & $2 B[] 7 86 J 2 20 5 RNA, F1] FH 8 7
AT O0 FE I E AR I RNA ¥R B, WO B
OD,,,/OD,,,=1.8~2.2 7~ RNA i 5 % 5 ; % H
BRI B K 28 5 RNA 5, B 3K 5 7] DL 28s
18s il 5s B/Nor—F %4 W I RNA 58 B B84y,
ZJaRAFT-80 T M, HiScript ll RT SuperMix
for qPCR X7 & U B 17 cDNA 1 & i, 15 31 19
cDNA T-20 CIRAFF& M. DL Sk cDNA i
REMR Y 48 N, i 47 52 B 2¢Ot %€ i PCR ( Vazyme
Biotech) £ M, [ b 2 /¥ 47:95 € 30 s—95 C
10 s—60 T 30 s (40 NEH) ; 4 fik il £k 95 C
15 s—60 C 60 s—95 T 15 s, HihEE-3-# i
AW (GAPDH) N NS, SR 27 i B 4 4l 5
1 mRNA X} R85, F|H Premier 5.0 F 4%
S, 515 L 20

X2 5145
Table 2 Primer sequences
F A B L ]l 7/ NUN
Genes Accession number Primer sequences (5'—3") Product size/bp
H IS — 3 W R B T AFOL7079 F.GAAGGTCGGAGTGAACGGAT 140
GAPDH R.CATGGGTAGAATCATACTGGAACA
iR | F.:ATGCTTTCTCAGCCAGCGTA
NM_001163647.1 176
Occludin - R:AAGGTTCCATAGCCTCGGTC
PN -1 F.GAGGATGGTCACACCGTGGT
XM003353439.1 169

Z0-1 R:GGAGGATGCTGTTGTCTCGG
B A F.GGACTAATAGCCATCTTTGT

M_001161635.1 :
Claudin NM_001161635 R.CAGCCATCCGCATCTTCT 88
HAiENZE-18 F.:ACCTGGACCTTGGTTCTC

NM_214055.1 : 124
IL-18 214055 R.GGATTCTTCATCGGCTTC
Mg RAE A T —a F.ACGCTCTTCTGCCTACTGC
TNF-a NM_214022.1 R.TCCCTCGGCTTTGACATT 162
HAfA-FE-10 F.CACTGCTCTATTGCCTGATCTTCC

NM_214041.1 136
IL-10 - R:AAACTCTTCACTGGGCCGAAG

S A 22— .

F 4/ 2 -6 NM_214399.1 F:TTCAGTCCAGTCGCCTTCT o1

IL-6

R:GTGGCATCACCTTTGGCATCTTCTT
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1.8 HiELE

Bl R AT SPSS 17.0 B AFHE AT 5 N R 7 22 5%
H1 ( one-way ANOVA) Fll Duncan KL 172 & L
B, PL P<0.05 VE 22 5 b 35 P WA off

2 GBREHWH

2.1 Res XJ &K N B F 5 [E] B Jh AR 2 25 O 52 M)
1 RTgN X BE 2 0] g ok B 25 4 o8 8, HE S

#55 (Kl 1-A) , Diquat 21 % 95 & 45 14 1 BRI 7% k.

B £ (W 1 -B), & 1t Diquat + Res

(10 mg/kg) A B 5 o8 B &5 A B iE (K 1-C)
Diquat+30 mg/kg Res ZH #1 Diquat+90 mg/kg Res
HIH RS LB T8 57 HEBE BRI (F
1-D K 1-E),

FH % 3 Al A, S5 %) BB 40 AH kb, Diquat 21 2% € &
JER V/C B3 FEAR(P<0.05) , s BRI 2 35 T
(P<0.05), AN FOIRA T, Diquat+30 mg/kg
Res 21 F1 Diquat+90 mg/kg Res 440 = 44 o 2%
# T Diquat 41 (P<0.05), Fu s I8 & W & K T
Diquat 2 ( P<0.05) ,

A XTHE4 control group;B:Diquat 4] Diquat group;C:Diquat+10 mg/kg Res # Diquat+10 mg/kg Res group;D:Diquat+
30 mg/kg Res 4 Diquat+30 mg/kg Res group;E:Diquat+90 mg/kg Res 41 Diquat+90 mg/kg Res group,

1 HAEGHERS
Fig.1 Morphology of ileum mucosa in each group (200X)

R 3 Res X ELRHFHE OB RIRE RS H R0

Table 3 Effects of Res on ileal mucosal morphology in oxidative stress piglets (n=6)

215 Groups

H _ _ ‘ sem P
Items X R Diquat Diquat+ Diquat+ Diquat+ P-value
Control 10 mg/kg Res 30 mg/kg Res 90 mg/kg Res

e o e
éﬂ;%'ﬁj}; 337.81° 270.72° 298.67" 324.53" 332.74* 10.220  0.001
Villus height/pm

2RV R
2T IR B 193.25¢ 249.34* 237.73% 224.78° 222.51° 9.206  0.001
Crypt depth/pm
HE S/ R IR
ATHE/ MR 1.79° 1.11¢ 1.32¢ 1.52° 1.56 0.069  0.001

v/C

[FIAT 8 A AR AN RN SRR 22 53 135 (P<0.05) AR SUE - RRR 22 AN 3 (P>0.05) . TR,

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 Res MRUMHFEDEHRRANLEE NN

=21

H % 4 ml g, 5 %) B 41 AH b, Diquat 2H 1 %5 i

MDA & & . 15 ( P<0.05) , GSH-Px #1 SOD i
PR 2 T (P<0.05) . 5 Diqaut Z14H [t , Diquat+
30 mg/kg Res 21 1% Diquat+90 mg/kg Res 21+ 1%
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Zh /% GSH-Px #l1 SOD i 1 & & & & ( P<0.05) ,
MDA % it 2 % [ {K (P <0.05), H Diquat +

90 mg/kg ResZH HH 4t A i 15 P 5 % B 40 TC 12 3%
%5 (P>0.05) ,

&4 Res X RN E R ELE NI

Table 4 Effects of Res on antioxidant ability of ileal mucosa in oxidative stress piglets

2H 51 Groups

i H . : . SEM PiE
Items papiist Diquat Diquat+ Diquat+ Diquat+ P-value
Control 10 mg/kg Res 30 mg/kg Res 90 mg/kg Res

A R A . X

.63" 35.59° A41°¢ Nk 377 2.970 0.001
GSH-Px/(U/mg prot) 62.63 35.59 36.41 48.13 55.37
A ALl . X X

417 .46°¢ .52°¢ . AT 4.030 0.001
SOD/ (U/mg prot) 95.41 57.46 62.52 77.36 85.47 <
i 0.42° 1.17° 0.85 0.64" 0.55° 0.077  <0.001

MDA/ ( nmol/mg prot)

23 ResWEUNHFHEEGHREEZEEED
mRNA 183} ik £ 3

H 2% 5 W1, 5% B4 A8 [, Diquat 20 H i &
[ ZO-1 ., Occludin 1 Claudin 1Y) mRNA #f %f % ik
K (P<0.05) . 5 DiquatZH 45 Lt , 15 B4

Ji§8 ZO-1, Occludin 1 Claudin ) mRNA A %f 3 i
B R E#E (P<0.05) , H Diquat+10 mg/kg Res
¢l . Diquat+30 mg/kg Res £ 1 Diquat+90 mg/kg
Res 48] TG i & 22 5 (P>0.05) ,

R 5 Res X EARMHFHELGFRREERER mRNA B3 RIZEH R0

Table 5 Effects of Res on relative expression levels of tight junction protein mRNA of

ileal mucosa in oxidative stress piglets

1% Groups

iH P1H

Ttems XT i Diquat Diquat+ Diquat+ Diquat+ SEM P-value
Control 10 mg/kg Res 30 mg/kg Res 90 mg/kg Res

PN R -1 Zo-1 1.00° 0.35" 0.76" 0.86" 0.84" 0.067  0.003

&% Occludin 1.00° 0.54¢ 0.70% 0.72% 0.76" 0.046  0.007

BIEEH Claudin 1.00* 0.43° 0.65" 0.84" 0.91" 0.062  0.004

2.4 Res 3t | AL B F %5 B B7 FBR 4 BE & F
mRNA 3 R iE 2K #0E

M %% 6 AT, 5% BALAH L, Diquat 241 % 2 i
IL-18 . TNF-o Fil IL-6 ) mRNA Fi %} 32 ik it i 2 %
fR(P<0.05),IL-10 i mRNA £iAr# T EHA S
(P<0.05) , fAMAFEAN 30 F1 90 mg/kg Res fig T
FRE G A AL N AT S T R B A i R IL-18.,
TNF-afil IL-6 ) mRNA AXf ik (P<0.05) , &
FHE IL-10 A9 mRNA T ik & (P<0.05) ,

R B
3.1 Res XS4 R 8F 55 B B5 R R T AS 09 8200
17 3 1 2 T 45 W A 41 R S e o g T R 1

B, o T A5 45403 5% e 35 % 00 o ) W A, 14 i
FR3E 355 1, N T R AR B S X e G SR B DY
Wen %5 52 R, S0 R 8 E Wi AT
Bl = MmE g IES R T, 468 98 & T, B
R v/C B EW M+ R IRE, B
FE R B, 78 Wi W5 AT 4 19 1) A 20 T Res 380 T 28
W9 E = B, 1A U 25 B 08 T A0 A
00  Chen 2V WE 5T & BL, 7E RO A
300 mg/kg Res 7] i 3 38 i e 7% 41 4% 25 o 1 980 &
FEEA V/C, TEAE S0 Res 7] LA 2D
i SRR D7 S AT 0 T i P R R R V/C L BRI
Bass TR Hodh LS R 30 .90 mg/kg Res SUR#
B2 UL Res 78 — & 2 B I mT DU AT 76 19
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[l Ji B R 25, G itk W T8 LR, A5 ) Ak EAILAAR X

IRV THAL L

3R 6 Res XTEL R HF3E E 7 FE MM EF mRNA 83 REBH 00
Table 6 Effects of Res on relative expression levels of inflammatory factor mRNA of ileal

mucosa in oxidative stress piglets

2H %] Groups

Items papiist Diquat Diquat+ Diquat+ Diquat+ P-value
Control 10 mg/kg Res 30 mg/kg Res 90 mg/kg Res

HANMAFE-1B IL-18 1.00° 1.75° 1.38° 1.16" 117" 0.128  0.043

fitsgd BRAE R F—a TNF-o 1.00° 1.97° 1.43° 1.26" 1.30° 0.107  0.023

HAfAN- 2 -6 IL-6 1.00¢ 1.64° 1.50® 1.18% 1.09% 0.084  0.036

B4/~ Z-10 IL-10 1.00* 0.52° 0.74" 0.91° 0.97* 0.058  0.016

3.2 ResMEUNBFREBFERELENN
=AU

20 JEL P 5 M4 (ROS) JE MUK ZE AR i it A v ™
A — RGN EE, VURRPLA R G g5 5
ROS 7 2E 515 B 19 8h 74, [R) Bf A% K F E2 AH G
A 2 /Kelch #£ 25 % & N b A 8 1 ( Nrf2/
Keapl ) Fl#% K+ —kB/#% K+ —«B il il £ 1 ( NF-
kB/IkB) )12 5 5 A AW % 5  *'. GSH-Px |
CAT FlG LY B AL ( T-SOD) 5471 A AL Tl #5
AR AT B A IR EE ™, ks , MDA &
o e AL K S A BR AR Y . Meng 45U
FELEA 75 BE R U O 0 A0 0R 7LD AR FE Res FEAR T
G #EFLH R H,0, il MDA & &, 340 H G £ F0
FLIT BT AR S, DT 388 o 7 0 A7 44 19 e 4 Ak
RE 71, RIS 3G 0 T i 85 b Keap1-Nrf2 i #% 17T 3K
F TR Y R 2 AH G 1 (Sir]) PR EE R R Gk
Cao 55 F5% & BL, 7€ Diquat N AT 3 1] K v %
N Res W /0 T 25 kil ROS M7= A, A 56 F
FELAE IR, 78 B AL BOR S T ISR K F Res
PR EREAR T P AL MDA & &, Hp 230 Al
90 mg/kg I & M AR i BEAR, BLA, B Res
FIE 30, 5 GSH-Px #1 SOD 1Y) mRNA #H
Xf 5 15 B W3 T, H LA Diquat+90 mg/kg
Res 21 19250 fie ok Bk 35 5 3 45 0 % 3 2 120 45 SR A
o, UL IHE f2 (4 Res AT LA 34 58 4204k R 8113 B9 Bt
AALRETT
3.3 ResMEANUNBTFHEEGHERZTEEZER
mRNA 3 FRiX 2 MM

BhIEZEH (AY) FE % % 82 (TI) 2 18 B
5t B 1) S AL B 4y, FE M TE AR S Pl SC B VR
Z0-1 ,Occludin A1 Claudins & TJ 95 % 54>, 45 %k

W% 1 E ( E-cadherin ) & AJ 19 & & % 4,
Z0-1 .Occludin .Claudins f! E-cadherin B35 15 & %
REFE G EE SR M, FREW, Y752
PR B 2 I R E A MRS
i Lin 22 BF 58 % L, Diquat [&MIX T ZO-1., Occlu-
din Fl Claudin-1 ) mRNA ik Ll & ZO-1 fl Oc-
cludin W8 A B3Rk , R T K Bt B 1) 9% % %
B2 T AN MBI, ZWhEdZES
AR TT Fe3k, bl o] 3l o 22 24 5 5 AL 2R i
fiti (MAPK) \Nrf2 ¥ Ifil 21 % Ji % i — 1 (HO-1) {5 %5
W ok 3 BF BRI AR L Res R Z WKL A
Y, Zhuang 252 BF 97 & P, Res 18 W N5 LA 3 -1
it/ &5 118 ( PIBK/ Akt) A #Y9 Nrf2 {5 538 % |
I8 H,0, S E LI T T 8 A A Rk R U
Ji7 B B D REBE A5, $2 = 8 /Mg b 2 (TPEC-J2) 41
JLIE g, R AR A T A AN 5 A O A R R
Diquat 4111 %% 191 % 5 I ZO-1 . Occludin 1 Claudin
() mRNA X235 2 2 I 3 B A, (H 7 580 Ak D 3%
RE T 478 900 mg/kg Res 1 LIA R N ZO-1 |
Occludin 1 Claudin ') mRNA A} ik &, Hd A
Claudin ) mRNA AH XF & 3k & 09 3% % 4 0 2,
FEE RS Cao S5V BF 7T 45 R M L, AE 5
Diquat FJAF45 R H A8 i 100 mg/kg 1) Res ik 3
3255 [ 7 5 5 Occludin , Claudin-1 F1 ZO-1 f9&
FEIRIKF-, BEBA I R AR i Res 1T LUA R iF 5
W RS AR 1 B BTG N
IS A Ak I WA 4, 3R B AR AT 8 T G R R Y
EH .

3 ResMEAUNBFHREGHEXERTF
mRNA B3 R ik £ K =00

Res B T34 77 S0, W04 0 % | FL IR
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RV NF-kB S Sk R ORI S A 41 140
A Ak 3 R ARORR Y B S R T, AR DN BB I A1 e
H Ll B Res 38 i 43 B AR RT3 I ac-NF-kB Al
IkB-a KPR I8 45 RAE SR . A /IS BRUBH PR s A5 75
H, Wang 4577 iF 57 45 SR R, Res @ 25 380 Nrf2
Tt A AL FE N NADPH B fii & - 1 ( NQO-1) |
HO-1 Yy mRNA % ik, H & 3 AL T IL-18 Al
TNF-o (14 85 1 R 35 7K, X 136 B & vl BBl i B
Nrf2 F1 T i Bt 8k ) 19 2 3k 45 i R O6E & A,
IL-1B \ TNF-a J& T R 4E CHE AN LA 7, P = &
B U B i | B 1 R AR L ]
A 7 8 3 3 PR N . Cheng 451 7E /N BLHA R
WAL rh i B Res 1] LU TNF-o 75 3 B I, TLR4
FIAH ML F mRNA 35 T I8, 38 2 400 il 42010 0 3
FAIER R I T RE . A AT 545 R KRB, Y
Wil A1 3 % 21 58 Ak I s, i T8 B B 4 IR T
IL-18F1 TNF-c () mRNA AHXT 235 i g 548 , mJ
AEZ 5T Jun J4HE (INK) 8¢ NF-«B /5 1915 5 5%
S B IO 5 45 A IL-6 3K EFE Ry R A IL-10
) mRNA Rk i (9 A%, #EM Res A fig 3@ i IL-6
SIS T 40 AR B4 | TL- 10410 ) R A PR 1~ 328 171 2 B0
il I 18 % AE 19 & A=, LAk, 5 Diquat 41 H,
Diquat+30 mg/kg Res £ 5% Diquat+90 mg/kg Res
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Effects of Resveratrol on Ileal Mucosal Morphology, Antioxidant Capacity,
Tight Junction Protein and Inflammatory Factor mRNA
Expression in Oxidative Stress Piglets

FU Qingyao' SHI Liguang’ ZHOU Hanlin® CAO Ting> MA Zhonghua'
JIANG Hongzheng' XUN Wenjuan'**

(1. College of Animal Science and Technology, Hainan University, Haikou 570228, China; 2. Institute of Tropical Crop
Variety Resources, Chinese Academy of Tropical Agricultural Sciences, Danzhou 571737, China)

Abstract: The purpose of this experiment was to study resveratrol ( Res) on the intestinal mucosal structure,
antioxidant capacity, tight junction protein and inflammatory factor mRNA expression in oxidative stress pig-
lets. Thirty 28-day-old three-way cross ( Duroc X Landrace x Yorkshire) weaned piglets with good health and
similar parity were selected and randomly divided into 5 groups, with 6 replicates in each group and 1 piglet in
each replicate. The control group was fed a basal diet, and the experimental groups were intraperitoneally injec-
ted with Diquat+Res of 0, 10, 30 and 90 mg/kg were added to the basal diet, respectively. In the early morn-
ing of the 15th day of the experiment, the piglets in the experimental groups ( Diquat group, Diquat+
10 mg/kg Res group, Diquat+30 mg/kg Res group and Diquat+90 mg/kg Res group) were intraperitoneally
injected with Diquat at a dose of 10 mg/kg BW to establish an oxidative stress model, and the control group
only injected the same dose of sterilized saline as a reference. The trial period was 21 days. The results showed
that: compared with the control group, the villus height and the ratio of villus height/crypt depth (V/C) of the
Diquat group were significantly reduced ( P<0.05), and the crypt depth was significantly increased ( P<
0.05) ; the content of malondialdehyde (MDA ) increased significantly ( P<0.05) , the activity of glutathione
peroxidase ( GSH-Px) and superoxide dismutase ( SOD) were significantly reduced in intestinal mucosa ( P<
0.05), intestinal mucosal interleukin-18 ( IL-18 ), tumor necrosis factor-a ( TNF-a ) and interleukin-6
(IL-6) contents were significantly increased ( P<0.05), while the intestinal mucosal interleukin-10 ( IL-10)
content was significantly decreased ( P <0.05); the relative expression levels of zonules atresia protein-1
(ZO0-1) , Occludin and transmembrane protein ( Claudin) in the intestinal mucosa were significantly decreased
(P<0.05). Compared with the Diquat group, the ileal villi height and V/C in the Diquat+30 mg/kg Res
group and Diquat+90 mg/kg Res group were significantly increased ( P<0.05) ; the MDA content of the intes-
tinal mucosa was significantly decreased ( P<0.05), GSH-Px and SOD activities were significantly increased
(P<0.05), among which the Diquat+90 mg/kg Res group had the most significant effect; intestinal mucosal
Z0-1, Occludin and Claudin mRNA relative expression levels were all significantly increased ( P<0.05), and
there was no significant difference among different Res dose groups ( P>0.05) ; intestinal mucosal IL-13,
TNF-a and IL-6 contents were significantly reduced ( P<0.05), while IL-10 content was significantly in-
creased ( P<0.05). In summary, Res can increase the activity of antioxidant enzymes in the ileum of oxidative
stress piglets, improve the morphological structure of the ileal mucosa, inhibit the occurrence of intestinal in-
flammation and maintain intestinal health.[ Chinese Journal of Animal Nutrition, 2021, 33(2) :1163-1172 ]
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