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Abstract; In order to study the protective effect of ligustrum polysaccharide on oxidative stress of artificially
infected piglets with E.coli K88, The experimental pigs were divided into four groups: control, model, ligustrum
polysaccharide and ligustrum polysaccharide with E.coli.In this study, serum biochemical, ELISA and RT-PCR
were used to detect antioxidant enzymes and oxidative products in serum and liver and kidney tissues,
transcription level of genes related to liver oxidative stress in piglets, transcription of key proteins of MAPK signal ,
and antioxidant mechanism of ligustrum polysaccharide. The results showed that the ligustrum polysaccharide could

significantly reduce the content of MDA in piglets caused by E.coli and regulate the level of MDA and SOD in liver

ESWAB: F=HEZKEAPR & & IR0 4% 601 2 EME F BT R BER ™ (445 : 2018 YFD0O500600) 5 K« 1317
BB A H BN (455 :20180338)

(= I S 0 e N 7 S 3Vt 2y I

BIWAESE: 22516, E-mail:lihaihuaok@ 126.com



- 66 - rpE 2 23R 2019 4F 4 A5 53 4555 4 1Y)

Chinese Journal of Veterinary Drug

and kidney tissues. The mRNA transcription of CAT and CuZnSOD in the livers of piglets can be improved by the

polysaccharides of livers. Under normal circumstances, the mRNA expression of TNF-a in the liver of piglets was

not affected by the polysaccharides of the livers, but the expression of the transcription of E.coli after challenge

was reduced. Ligustrum polysaccharide inhibited activation of MAPK pathway mainly depends on regulation of

ERKI1. Conclusion; ligustrum polysaccharide can protect piglet oxidative stress response induced by E. coli by

regulating liver antioxidant index, and its molecular mechanism may be related to down —regulation of MAPK

related signal transcription level.
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Tab 1 Oxidative stress related gene primer sequences

B/ G EL/2) PR BRI
F:CGAAGGCGAAGGTGTTTG 374 61
ATNM397 ’
CATNM397568 R:AGTGTGCGATCCATATCC
MnSOD F:GGACAAATCTGAGCCCTAACG 159 61
NM100154319 R:CCTTGTTGAAACCGAGCC
GPX1 F:TGGGGAGATCCTGAATTG 184 61
NM397403 R:GATAAACTTGGGGTCGGT
CuZnSOD F:TGAAGGGAGAGAAGACAGTGTTAG 181 61
NM397036 R:TCTCCAACGTGCCTCTCTTG
GPX4 F:GATTCTGGCCTTCCCTTGC 173 61
NM399537 R:TCCCCTTGGGCTGGACTTT
TNF-a F:TCCAATGGCAGAGTGGGTATG 67 61
NM397086 R:AGCTGGTTGTCTTTCAGCTTCAC
COX2 F:ATGATCTACCCGCCTCACAC 284 61
NM397590 R:AAAAGCAGCTCTGGGTCAAA
HSP70 F:GCCCTGAATCCGCAGAATA 152 61
NM396906 R:TCCCCACGGTAGGAAACG
JNK F:ACTACAGAGCACCTGAGGTCATCC 167 61
NM396610 R:ACATGGTGTTCCAAGCTGTTCAATAAC
P38 F:CTGGCTCGGCACACTGATGATG 193 61
NM100156630 R:TCTGCTGAAGCTGGTTAATATGGTCTG
ERKI F:ACCTACTGCCAGCGGACCTTG 83 61
NM45013 R:AGAATGTCTCGGATGCCAATGACG
GAPDH F:CGTCCCTGAGACACGATGGT 194 61
NM396823 R:GCCTTGACTGTGCCGTGGAAT

1.2.4 Wi 434544 7 REAR 55 Ak ) 64 i)

1.2.4.1 &L RNA M$EICRI R G5 REA AL 3. By
SERRE W I I0 5%, RIS AT IE 43 31 Tk s
v, FREICSE, RNA $EHL. ] DNA/RNA Ex-
traction Kit (£ i HEA: MIRHEA BRA A ) 0] fr itk
FPHEE, S5 All-in—OneTM First—Strand
c¢DNA Synthesis Kit (] S8 =W HE ARG RAF)
s

1.2.4.2 BB ER PCR - {fi ] All-in—OneT-

MgPCR Mix (J" M G A P HEARA PR W) ) 50 &
TEE BSO R B, SREAE 8 EE A BIPOL
JERE PCRAXHY, VTR T2 95 °C, 10 min;
40 MG TRt 2o b

1.3 S 44 Excel2013 SR B s I 170745 2%
B R SPSS20.0 J3 Mk AF ik AT BRI &R Jr 2 5811
S0 B F B AR 22 %R DL P<0.05 1B
Z 5 B EMWHIWRE, DL P<0.01 150 2 500 8 %
FI BRI
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5 M4 G &2 5 (P>0.05) , Hikge T 5385 1 41
RG22 5 (P>0.05) , XF B4 M i i A1k
Al (CAT) & it W m T HARAKH(P<0.05) , HH
RAAIRIC W E 25 (P<0.05) .
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AN F e B3 AT FE MDA & &
KIGFF R A e, FIHE =41 22 el e 3 (P<

0.01) ,SOD & it K 7 #T B 4 5 AIK, Lo X BB AR T
57.86% , 25 W .3 (P<0.01) ; B IF MDA & 4%
H2ZEFAEE(P>0.05),S0D & KIHHFE 4 H
TR TR T 58.21% , 22 53 i 3% (P<0.01)

2.3 & VT BN X R G K AT T AT 4 IE E
o R AR X A E Rk W%y AR 4 AT R
CAT J PG SRk KA FT T 2 5 3 v %) B4 AN
KIGHFF o + 2 v F 2840 ( P<0.05) , 54 vi T £
H2EFARE (P>0.05) ; fif # A ALY B AL (Mn-
SOD) FHAF4 A ALY B AL ( CuZnSOD ) 4% 2H 22 1k,
FRAIEA — 3 B H T SRR 1 (GPX1) . K
JAkT TR 4 = T B A4 (P<0.05) s A e H kit
AP 4(GPX4) 22 R AR (P>0.05) ,
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Tab 2 Effects of ligustrum polysaccharide on serum antioxidant indexes of weaned piglets

WiH (FAL) Xif HE2H KIHFFHZH a2l KT B+2 017 Z A
MDA ( nmol/mL) 4.43+0.51" 7.09+1.30" 3.76+1.72" 5.06+1.36"

SOD(ng/mL) 7.40£1.71° 5.44+0.89" 6.42+0.71° 6.71£0.64"
GSH-Px(ng/mL) 27.82+5.03° 21.70+2.50" 29.27+6.41° 23.25+2.25"

CAT(ng/mL) 13.49+3.64° 8.79+1.91" 7.38+2.04" 7.56+1.24"

[FIAT B A R B KR 22 F A B3 (P>0.05) , AF)/ING FREFR R 25 5 3% (P<0.05)

R3I LOTFEEXMEIMFEBRRRGITEFSHEAENHZE

B3R 22 5 i (P<0.01)

Tab 3 Effects of ligustrum polysaccharide on liver and kidney antioxidant capacity of weaned piglets infected with E.coli

iH it HE 20 KW FFHH LT 2 hEH KB +2 01T 2B
MDA ( i nmol/mL) 5.10+0.32" 13.70+1.91* 6.35+0.08" 5.34+0.95"
MDA (¥ nmol/mL) 8.21+0.75 10.84+0.83 10.53+1.07 8.72+2.63
SOD(Jif ng/mL) 6.63+0.36 4.20+1.538b 5.16+0.66* 4.44+0.29%
SOD('H ng/mL) 5.60+1.96*" 2.34+0.48% 5.02+0.33" 5.37£0.76**

[T R AR ] BT B FOR 22 AN 2 (P>0.05) , AR/NE TR 22 53 B35 (P<0.05) , KRG TR 30K 22 AU 2 (P<0.01)

R4 ZUIT SUEX B KT E BT AT AR E AL B2 #HE X B E mRNA Ri&

sEAl)

Tab 4 Effects of ligustrum polysaccharide on mRNA expression of oxidative stress related

genes in liver of weaned piglets infected with E.coli

TiH Xof HE2H KIGAT A2 T F 2N KT B+ 2 vt ¥ ZhEd
CAT 1.00+0.05" 1.64+0.09° 1.43£0.04° 1.11£0.21°
MnSOD 1.00+0.10% 1.8+.0.3* 0.29+0.06¢ 0.26+0.08¢
CuZnSOD 1.01+0.05¢ 10.88+4.74 7.49+1.48" 7.19+1.82"
GPX1 1.03+0.07" 1.31£0.16* 1.04+0.13" 1.06+0.06*
GPX4 1.03+0.07 1.070.13 1.06+0.31 1.01£0.39

[FIFT B AN R BTE P R RN 22 A 3K (P>0.05) , ARIVNG FRERR 2257 I3 (P<0.05) , K5 FRERIR 22 20 3 (P<0.01)
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2.4 & 0F LS REXT R g K AT B 0T 4 R E A
REmBRY>FHAERK LG EH MESHT
1, IR AL T — o (TNF - ) 45 40 39 15 T 0 BR 4

H2ZESW 5% (P<0.01) ; #YR 5 & 11 70 (HSP70)
F I E TR R H 25 F B 3 (P<0.01) IR 2
(COX2) HKHERANBE(P>0.05)
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Tab 5 Effects of ligustrum polysaccharide on the expression of intracellular molecule—related

genes and inflammatory mediators of weaned piglets infected with E.coli

TH Xof HE2H PN LR piaE 2 | KFF B +2 v ¥ 2 hh4l
TNF-a 1.027+0.068¢ 3.41+1.624 1.03+0.46°¢ 1.92+0.35"
COX2 1.020£0.061 1.003+0.002 1.051£0.008 1.006£0.003
HSP70 1.01£0.07% 14.67+6.48" 26.97+5.00" 20.57+1.52"

R EAEA R S o7 B R 22 AN B3 (P>0.05) , ANF/NE FRERIR 22 573 B3 (P<0.05) , KB FRE:F R 22 5 i3 (P<0.01)

2.5 00T B SR S K AT T BT AT 48 I E AL
LA MAPK F @ BHXEHARENZH HEO6
R, AT R AL A5 JEE T 1 200 e 08 7 2 1 e
L(ERK1) # b 2 & T HAh 4 21 (P<0.01) , &L 0 F
ZA 5 IR A 22 AN 35 (P>0.05) , KIAFT

W+ 0T T Z W4 & T4 IR H 25 57 18 3 (P <.
05) 5 WL A6 25 1O (JNK) 25 4 4 T %] HR 4
HZE5SW 83 (P<0.01) ;p38 2224 )5 1% (L1 1 i il
AP T X B H 22 5 8 3 (P<0.01)

R 6 TOITFESHEXNBRXETERIMFHEFELR MAPK X EERIZRRM

Tab 6 Effects of ligustrum polysaccharide on MAPK-related gene expression in liver of weaned piglets infected with E.coli

WH X HE2H PN LR piaE 2 | KWGFF B +2 v ¥ 2054l
ERK1 1.02+0.05% 15.30+2.05" 1.36+0.42"% 5.25+3.46%

JNK 1.01£0.05% 0.40+0.04" 0.34+0.05" 0.31+0.08"

P38 1.010+0.082" 0.010+0.004" 0.014+0.008" 0.008+0.005"

[RA T BRI R) sk o7 B R 22 AN B3 (P>0.05) , AN F/NE FHRERIR 22 573 B3 (P<0.05) , KB FREF R 22 5 i3 (P<0.01)

3 iR ES&ER
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WL, R AL = (H,0,) B A oy T
AFIK
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Il MDA &' BRI KB, & Ui F 2 h4n] LA
B RRAR KA B 5 2 9 A5 13 MDA 55 511
Ths, X KM A B 5 1R 1 BT AL G T R 22 A A
FH AT TE 5 6 BB A A5 T b 3 52 A, 48 7 1 22 o
T ZWEXATHE 008 57 DR A VR o AR TR A i 300 F
RN TG KBTS | 9 A T8 45
R VB TIRE S DR U B LS S S R
fEAEHR MDA 1 SOD 1E 240 . WEEER A £ ot
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T2 mT LI 98 B 41204 MDA A SOD (7K
- B B H 3% SRR BEE AR — 2
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TG, 5 VE 25 & ReiE A ST Sk AR, O FLaE
A SRR | S LA i 40kt G i ot Ak

WFFE R B, Wt 5 A7 4 S e K AT 181 )5, i IE
GPX1 FE R kA A BT i, TR A 206 77 4
21 GSH-Px BEHEA S AL

CuZnSOD BERSKE HE E F] B 119 A i JE e R 1
TR FELERRSh I DI S b A T i R
BB oy E BRI, E S W) & A AR
15 MnSOD A & E 5 WV Y S 1, DA KB 78 4 i
MR A R Hh i 0% K Ak B 5% AL o S A 7 R
H,0,, #E MBI N A F 1 ROS Bk, 5 CAT #H
DG BE R REAS I8 55 AL P i AL S G 43 W 5
B, CAT ZEHLIAR N REASKE H,0, Fe b K For T4,
HEME H,0, 153 FE 5, MR G20 E A i %
W R, SRR KBTI G, vl 2l
DU A5 FIE R CAT A1 CuZnSOD %% 53 K, A
(RGN AEN RS EN= N B

COX2 Fl TNF-a J& S Wik N Ak # EZ 1 20k
SAEH T, IEF 0T 2k BAR s H AL, L
TRTE KA AT, COX2 Fll TNF-o (363K 2 KR
K, HSP 740 A N RS R B OB A, 7ESh L
PRI T RERS FR B =801 HSPT70, T RE S 22 fif AL
AR A B SR S, I ELGE I I %) 4 e 38 0 A
o AWFFEUESE, S HLAA 240 M P9 Y HSP70 g
Y5 NF-«kB #HH N , #E5 NF-kB 1€ P pLAA P T
R SRR WA B K I A B S, FRE CoX2
FEPR T8 AR AR A T TNF - (26 35 i (g 3
Fhi s L VT F 2T A P, TNF-o A8 AR {E
AN E AR KA FE )G TNF-a 1938355 8l
ERAR, XU IE RSO, & 0l Z X144
JHFIE TNF - 19 %% SR Jo s ), (R AT DL RRAIR K

FFRR IR 1% 33K B/ 2o 0T 7 Z 0T T 4141
AR PR BB S 40 ] Sk A R AR O

MAPK J&—F 22 2 2 2 11 i 5l % 02 —Fh o
SRR G, BB I AZ e SZ IR R A5 5, OF
HLRBRS RS 5 A5 BAR I A Al A% S v, REAS 8
FEPR I 235 DA R 41 i i 34 5 AT T, MAPK fy =
Tofr i 8 1) 2 P B L, ERK oF 200 i i 6 21 4 3
FIVERT 1M P38 AT INK Xof 4f it ke 21412 32 0 1~ 9 4
Y. MAPK {5 5 i # 4 1 Ras/Raf/MEK/ERK
{5530 I — 2% LB U 38 6, & e A5 H4F 240 i
() 32 VR BT 252 A 5 e AL B AN M A P, 328 17 40 L P A
N AR TR e AT A v T
ML R AT AF B IRE N BT R W] ERK
TSP T, AT LR i S A A 0T 20 e Y 46
5 ZAAR S ERK {55 38 # BE 08 X 4 it ik 3] 5
PR VE R AR 56 30 28 B 5% & BRAT 5% I JE mRNA
55KV ERKL BRI + 2o vl ¥ 204 5 K
FE R AR EL R A L 22 Sl B 3, Tl Lo ol - 2l S
Xof REZH AR LY 22 S AN 3 U 2o ol Z2 WX W W 47
TR KT AR 2] T4 VR, B I A48
BRI (H P38 1 INK 3 Kk A%, 5
RT3
3.3 it Lyl 2T L ik o T A A
FEARORA ST T 5 1R A A4 S A B S 7, HEAE
FHMLHI AT BE 5 T I MAPK AHC (5 54 5K P4 5%,
MBS 78 2o ot - PR AP A IR ) 43 5 BILEE

SEH:

[1] Xia L, Dai L, Zhu L, et al. Proteomic analysis of [IPEC-J2 cells
in response to coinfection by porcine transmissible gastroenteritis
virus and enterotoxigenic Escherichia coli K88 [ J]. Proteomics
Clin Appl, 2017, 11: 11-12.

[2] LiH, Zhang L, Chen L, et al. Lactobacillus acidophilus allevi-
ates the inflammatory response to enterotoxigenic Escherichia coli
K88 via inhibition of the NF—kappa B and p38 mitogen—activated
protein kinase signaling pathways in piglets[ J ]. BMC Microbiology,
2016, 16; 273.

[3] B, Lot TAesE & R R BT[] R
2014(16) : 41-43.



pE 25 4R35 2019 4F 4 AR 53 4555 4 11

Chinese Journal of Veterinary Drug <71 -

Lu S. Application of fructus ligustris in pig and poultry feed[J].
Feed China, 2014(16) : 41-43.

ERHRH, M, R, & Lol T 2SRRI 2 AR
PUAMCTRYERTTEL )] AT (54T, 2012(09) : 41-44.
Wang Y, Feng Q, Wu R, et al. Study on extraction technology
and antioxidant activity of fructus ligustris polysaccharide in vitro
[J]. Agricultural product processing (journal), 2012(09) . 41-44.
BN, 2 B Lol T 2RI AU T]. kg,
2008, 30(4): 612-614.

Qiu R, Li L. Study on extraction technology of fructus ligustris
polysaccharide[ J ]. Chinese patent medicine, 2008, 30 (4):
612-614.

AL, 5. TR R KIGAT T K88 75 A4 A RE S M A 43
THLR. TEFREE, 2017(01) ; 262-267.

Li H, et al. Molecular mechanism of enterotoxigenic E.coli K88
inducing inflammatory response in piglets [ J]. Chinese animal
husbandry and veterinary medicine, 2017(01) ; 262-267.
U, R B, B, AR T AR R ATRE E B E R
FFELI]. FPREEE, 2018(07) : 54-58.

Xing S, Zhu Q, Liang D, et al. Clostridium butyrate alleviates
stress — resistant escherichia coli in piglets [ J]. China Feed,
2018(07) : 54-58.

LvY, Li X, Zhang L, et al. Injury and mechanism of recombi-
nant E.coli expressing STa on piglets colon[J]. J Vet Med Sci,
2018, 80(2): 205-212.

XBA,E K5k M, % MEDRRRATTEEIELT].

[10]

[11]

[12]

[13]

REE AR, 2016, 16(07) ; 52-58.

Liu M, Wang F, Zhang Y, et al. Antioxidant activity of scutel-
laria baicalensis polysaccharides in vivo[ J]. Chinese food jour-
nal, 2016, 16(07) : 52-58.

Jin W, Peng J, Jiang S. The epigenetic regulation of embryonic
myogenesis and adult muscle regeneration by histone methylation
modification[ J]. BiochemBiophys Rep, 2016, 6. 209-219.

T OE 4, E A, % ATRA 8 ERK/MAPK 58 Bk 5
AS el JIE MLCK f93R 3K [T]. & B BHR % 4l
(10) : 1494-1499.

2018

Wang X, Yu P, Wang Y, et al. ATRA regulates the expression
of MLCK in the heart of AS rabbits through the ERK/MAPK
pathway[ J]. Acta Universitatis Medicinalis Anhui, 2018(10) .
1494-1499.

TR 2R AW 21, % ERK I INK 38 I 7E V0 - SURK i
ToAL B ek R AT T]. b 15 25 BE 2258 4z, 2006 (03)
337-340.

Wang Y, Li J, Cao H, et al. Expression and role of ERK and
JNK pathways in cerebral ischemic preconditioning in sand rats
[J]. Chinese Pharmacological Bulletin, 2006(03) : 337-340.
Hung C C, et al., Protection of renal epithelial cells against
oxidative injury by endoplasmic reticulum stress preconditioning is
mediated by ERK1/2 activation[ J]. J Biol Chem, 2003. 278
(31): 29317-29326.

(% 8]k &)



