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i E. KABRE AR R (SG) 8 i3 4 4 & B F —«B (NF-kB) 15 5 i@ %8 3217 # ) i &
JE L & 2m R (TPEC-J2 Za ) 3 X AR R AL, £4K 9 SG *F IPEC-J2 a JiL A8 & K AR A a9 1E R B
Fa Bt 18] VA B A 22 TPEC-J2 4m A 8 X AL A 4 LPS & B R E A= BF 18] 69 Ak 2 b A8 ) x¢ BB 40 ( &
Am) (B K AER g 2A (LPS 28,5.0 wg/mL LPS 422 1 h) #=i& B 3K & SG+LPS & ¥ A2 A 4m it 28
(SG+LPS #1,5.0 wg/mL LPS 432 1 h #2 0.500 wg/mL SG 4 #2 24 h) 40 i, F NF-«B 13 5 i %
MEABAREGRERL " HAEE, AR KW 1)SG %7 IPEC-J2 @ fef® £ K4 A 69 i 7k B
Fa bt 18] 5% 4 0.500 pg/mL F= 24 h, #13& IPEC-J2 48 f 5 X AL A LPS %9 i& & K Z A it 18] 25~ 5 A
5.0 pg/mLA= 1 h, 2) 5 AR  LPS 448 M foN-% —6(IL-6) . & ta N4 —8(IL-8) %%
FHF-«kB L& 1(NF-kB1A) 43 % W F-«B2(NF-kB2) M BRILAF-aFF%8 3
(TNFAIP3) #%#: 3 B T «B #B47H 7 e (IKKe) . # 4 % B F-«B1(NF-kB1) .RelB mRNA ##
AR K THM B EH G (P<0.01) ;e EiFik b IL-6 IL-8 # At B3R L B T —a( TNF-a) &% %
FAMEFIFH(P<0.05 3 P<0.01) ;@i d & a PHERZAF-B 74 %&4A a(IkBa)  p65
FOREIMEEZBRIK(P<0.01),ZHEE T po5 EOREIMEEZHAZ(P<0.01) o EG P
p65 FO KK EMEF FTH(P<0.01), 3)5 LPS 4248k, SG+LPS 41 %8 i ¥ IL-6.IL-8.
NF-xB1A NF-xB2 .TNFAIP3 IKKe NF-xBl mRNA #8831 £ ik 3 % % Z M 2 F %1% ( P<0.05 3,
P<0.01) ;208 L &R F 1L-6 F= IL-8 4% 2 F AR 2 F H1K(P<0.05 &K P<0.01) ; mie &% @
T IkBa ZOREXTHMEFZA S (P<0.01),#ZEEGF p65 A RELEREE T B (P<0.01),
XEGOF po5 FO AR ERIEEHAGH(P<0.01), W T I, SG i i #74) NF-kB 12 5 i@ %48 %
A A 4y E A p65 #EEAS | R A2 TPEC-J2 20 A 69 K g2 R,

KR AR IPEC-J2 4 it ; NF-kB 12 5 i@ % ; 3 £

FESES.S826 X HERARIREG: A XEHE.1006-267X(2021)03-1675-12

FERAETR R = 2 b 48 S A EBINARKEEBARILEZENEm H
B2 AR IR IR LR 7 A O A RROIR i (e R R AT A KR T R DR A K i B

W #s B #8:2020-08-22

E£WH:  HE T =1 &SR H (2018 YFD0500401 ) ; = 74 4 BHE T 01300 H (2018FA021) 5 K [ SR B 24 Jk 4 % 51 43 (U1802234,
31760645)

YEER M W (1996—) , %, = i A 0504, s 5= S5 kR Ll . E-mail; 1471210930 @ qq.com

* EERBIES

s WASIEE  WIRNE, I 2082, W44 20, E-mail; 80003066 @ qq.com ; 3 BEH , Bl 2045 , i 14 T i, E-mail ; ynsdyz@ 163.com



1676 o ¥ B F

S 33 &

il KR B AR B VR A R ) 2
AR IR T T 77 A Tif 25 0k 1 e o, ) B R
R E &K P m R ) PO B
FREMIVER .

Tdi& 81 AT T v o7 Py e | B 20 o B R K
WH A B RO AT R N OB RS R S 1 (R B AR a5 )
Ht TS [ v 4y 5 15 21 ) 1l AR A% ( sanguina-
rine, SG) J& — Pl 7R JE BE T M bk AR W, A PR |
BRI G o O I e R S T RE
SG E M iRl Rh s Jin 55 vl #4rB bt A= %, H SG 1)
WP A3 A b AR PR AR R EE A, LA B
B/ s & B SG NS /N CD3 41 ifd
Heps b B 08 AT AT B T B P 2
PRGN ARSI RN SG T i R NS A A=
KAMERE" Wi HE AR TR N SG RT 42 = AT 4
M o E B BCERE RE A s/ g
RhIE S Dy he , DT H2 A7 17 1 B 3 P
PHREE ",

¥ ¥% 5% A ¥ — kB ( nuclear factor kappa B, NF-
KB ) 2 20 A N EE B ARG S I AT 2 A
A S 00 4l M A5 B SRR AR bR O E
NF-«kB Z & 19 s 5% W 3% A 45 p65 ., p50 ., p52 . RelB
i c-Rel, T A i 52 18] AT 9 i [R] U 25 5 5 — 2R 44, 7
A FE L p50/p65 —RIKIE R AETE , Horb pos
WAL A e SR 5 0 NF-xB A F 1M
SIS 5 R 2R N R A R 2 B
RAEMKAG @ . BT, SG M5 i %
SERVEFIBLEI A TE R . Bt APFSE R Y SG il
it NF-«B 5 5 38 % W A7 5 /0 i 76 16 T 1 40 i
(IPEC-J2 4 Jie) Pr R Thee Wi A8, B 76 [ B SG i
13 NE-kB {5538 B 5% IPEC-J2 41 it 4 i 114
GrFHLE, USSR SG AR A8 I ADRHES fin 5510 8 #E 4
18 1 PR £ AR PR AR 4R

1 #RlER=E
1.1 KA

SG, 7+ ¥ N C,H,,NO, , HI X 4> T [ &
332.33, %K 99.7% W B LR AR A
RS F] s IPEC-J2 4 Al 1 36 44 65K A= P H R B 52
B 5 o B R e . — F' 3 AN ( dimethyl sulfoxide,
DMSO) . g £ ## ( lipopolysaccharide, LPS) 4§ [
Sigma /A F] ; i 2F 1.4 ( fetal bovine serum, FBS) 4
Fl Gibco /A Hl ,DMEM {4 77 B | WL 5 2% vh i

( phosphate buffered saline, PBS) | ik & H i} 4 H
Biological 2~ H] ; H 40 il /- 2 —6 (1L-6) . F 41 ig A
K-8(IL-8) M IRIEH F —a ( TNF-a ) 1205 &5 1
H L 2P 2 A A RS 5 R 5 sk - — B
#H [ (inhibitor of NF-«kB,IkB) o, p65 B AR i & 1k
Y ( horseradish peroxidase, HRP) it & ) [ Cell
Signaling Technology /A Fl; B -l 3l # F ( ACTB)
WA A i R AR R A BRA ]

1.2 KB H*E

1.2.1 RAEiit50H

Bk H R R R i, BF5E SG X IPEC-
J2 YRR A K VR 04 38 B R R RT BS [) DA R )
IPEC-J2 40 it £ & 45 & LPS (138 ‘B e & A B 7]
B4, IR M EE (0,0.125,0.250,0.500,1.000 .
2.000 wg/mL) SG AL ¥ IPEC-J2 4iiJifd 24 h, W57 H
X IPEC-J2 4ff Jf % P& /9 52 i ; JOf i — 20 #F 5%
0.500 wg/mL SG & A [A] B 3] (0,8,16,24 32,
40 h) X} IPEC-J2 4 Mo % Y py 52 , ok, DAASTA]
W (0.0.2.1.0.5.0.25.0,125.0 pwg/mL) LPS &b
H{ TPEC-J2 4l il 24 h, iff 58 HXF IL-6 . IL-8 mRNA
A 225 B AN 3% IL-6  IL-8 % & (1) 52 1 5
Ifik— W9 5.0 wg/mL LPS K A[a]ifa] (1.3,
6.9.12 h) %f IPEC-J2 40 iy IL-8 mRNA #H X}
FEIR NI M L3 IL-8 & i s

TERAE SG XF IPEC-J2 41 Jfl i 3 ‘B He BE . it [i)
Fify @ LPS X} IPEC-J2 40 g 35 & A& AU (1) 5 Rk
(R PIEROT A3 AR 0 Xk R 2 (TGS ) (LPS EUR B
AR (LPS 4H,5.0 wg/mL LPS ZbBf 1 h) FIi&E
HR B2 SG+LPS B4 K5 A 4 il 2 ( SG+LPS 4,
5.0 pwg/mL LPS £b# 1 h 1 0.500 pg/mL SG 4b#f
24 h) 7£ NF-«B {5 538 i A ¢ SE R B (1 R ik
P& R
1.2.2 IPEC-J2 4lijfid 5%

IPEC-J2 ZH MR & 5 mL 5373 (% 0.1%
YT Z P 10%FBS H1 90%DMEM 2l 15 72 31k
FREFEIL (25 em®) ¥5 32 F 37 € 5% CO, Hi 5
6,2 d B0 KR,

1.2.3 2B 3 P e

& W g B0k BOs B K 1R TPEC-I2
A1, PBS WU 2~ 3 WK, AR I AL 4 ~ 6 min;
TN ML 5 BT 15 37 58 3 ~ 4 mL & 77 40 il
FEAr R A), WOE fE B 200 WL A9 40 VRN
200 pLAY & W AT IR S) IR A W s
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20 3+ SO R R R AT K AT T B, B 10 pL
PTG T A 20 M T 250, 6 B A4t it 3 45 i 1=
B ITAE AT, I BCE A1
1.2.4 5|YRit 546

4 GenBank H1 ¥4 i) ACTB | IL-8 . IL-6 % %
5 A ¥ - kBl ( NF-«B1) | # ¥ 5 N ¥ - B2

(NF-kB2) | RelB, 1% %% 5% B ¥ - «B W 4 1
(NF-kB1A) (1% %% 5 I ¥ — B B 4 61 5 e
(IKKe) JIREIRFIEH F - 5 T2 H 3 ( TNFAIP3)
AH & N 7 51 {5 ., Bl Primer Premier 5.0 %1t
514, B e AR Y TRA R ARG B, 5195
IR 1 iR,

x1 EE5I%FT

Primer sequences of genes

Bk 2

Primer sequences (5'—3")

K R
Product length/bp

F: TTTCTTCTGCCATTTTCCT

Table 1

S HoRs
Genes Accession No.
B-NLzhi A
o, DQ452569

4] AN
H 404 % -8 PIGINTRSA
1L-8

4] AN
SEH) TP PIGIL-6A
IL-6
%5 SR+ —kB1
P e ¥ -k DQ834921

NF-kB1

1 s A F- -k B2
NF-kB2

RelB

XM_013983691

XM_013992304

it RN T—«B W31
NF-xkB1A

el S T «B IEEHM I &
IKKe

IR R L T o i E [ 3
TNFAIP3

NM_001005150

XM_013158029

NM_001267890

R:ATACACCCACAGCACCIT 149
F:AGAAGCAACAACAACAGCA 130
R:GACCAGCACAGGAATGAG
F:GCTACTGCCTTCCCTACC 152
R:TCACACATCTCCTTTCTCATT
F.TCGTTTCCGTTATGTGTGT 196
R:ATCCTCTCCGTGTTTTCC
F:GAAGAAGGTGATGGATTTGA 110
R:GGATGGGTTGGGAGATAA
F:CGTGAGGAAGAAGGAGATCG 210
R:CGCAGCTCTGATGTGTTTGT
F:AGCACCTCCACTCCATTC 111
R:CACCCAAAGACACCAACA
F:ACTCTTCCCTCTCCACTCTC 128
R:ATTTATTCCACCCCTCCA
F:AAGATGCTGAGAAGTTTGGA 135

R:AAAGTGTTGGCTGTCGTAG

1.2.5 mRNA Fik & E
SER P E B PCR AR R UL 2, SER 986

H# PCR W 440 .95 CHiZS 1 30 5,95 TAZ M
55,60 CZME 30 s, ) 40 MEFE

T2 LHKHAEEPCREZR

Table 2 Quantitative real-time PCR system rL
] Reagents JH & Dosage
SYBR Green mix (2X) 12.5
514 Forward primer (5 pwmol/L) 1.0
5|4 Reverse primer (5 wmol/L) 1.0
PCR Z¢7K ( JG RNA fiff ) PCR-grade H,0 ( RNAse-free) 8.5
it DNA Template DNA 2.0
ST Total volume 25.0

1.2.6 KA W B 2 (ELISA) {39
M8 1L-6 IL-8 Fil TNF-« [ ELISA £ 3 51
G AL RIS TR

1.2.7 MR EN i ( Western Blot)
A3 B HEEL IPEC-J2 2 i 2 88 11 R B 1 Rl
B R 10% 5 N I Bt 2 B ik 7 B & H
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TR OB 25 %% 2 B 98 £ I I ( polyvinylidene
fluoride ,PVDF) i I, I & H TBS—IE i 20( TTBS)
HEEVE ISR S 5% TR 1 h, 23 31 IkBe
p65 —Hi 4 CHFH iF %, ACTB /E N2, %1 HRP
FRCHEPRPUA 4 CE 2 h SR,
1.3 Sitah

K SPSS 22.0 B AF 17 B R 2 04
(one-way ANOVA) , % 5 & % & X F Duncan [C
AT 2 E IR, A AUEE L P bR R " 3R
7R, P<0.05 H2EFRFE P<0.01 HEZW P E,

2 & R

2.1 SG X} IPEC-J2 4 iE 8520

2.1.1 A[FEHSE SG X IPEC-J2 40 ju 15 P (5% i
& 1 ] 0L, 1.000 F12.000 wg/mL Y SG 4b

e A . W

i IPEC-J2 20 Jfd 24 h, 40 ffd B & 4% 45 0 4E 1
(K 1-E~E 1-F),0~0.500 wg/mL ¥ SG 4k 3
IPEC-J2 41 Jifd 24 h J5 40 M B & 6 ¥ &8 48 1k
(K 1-A~KE1-D), W3 ol W, 2 fl 4 5 R 2%
#F, 5 0 wg/mL SG 4 #H Ik, 1. 000 Fi
2.000 wg/mL SG 41 11 4 Jifd %5 it i 5 sl A i 2 ok
/B (P<0.01),0.500 pg/mL SG 2H 41 i 4k &2 4% i 3
Hain (P<0.01) .
2.1.2 0.500 pg/mL SG 4k FEAS[A] Fsf [A] XF IPEC-J2
il AR A

%4 70,5 0 h AP EE , TPEC-J2 -2 41 ffd
BORAE 16 .24 .32 .40 h B 8 3 T+ (P<0.01)
H7E 24 h B iR B 5 s {H

A~F ) SG R E 43514 :0.,0.125,0.250 ,0.500,1.000 ,2.000 pg/mL,
SG concentrations of A to F were: 0, 0.125, 0.250, 0.500, 1.000 and 2.000 pg/mL.

1 AERE SG & IPEC-J2 41/ 24 h (B K
Fig.1 Pictures of different concentrations of SG affected on IPEC-J2 cells for 24 h (200x)

2.2 LPS xf IPEC-J2 48 IL-6,.IL-8 mRNA #§ %
FKiZEMMA EFd IL-6,.1L-8 SERI M
2.2.1 A B LPS X} IPEC-J2 4il il IL-6  IL-8
mRNA # X} & i5 & 240 i &3 % IL-6, IL-8
R aiAa

2,5 0 we/mL LPS 441, 1.0,
5.0.25.0.125.0 pg/mL LPS #H IPEC-J2 4ilJfi IL-6
mRNA FXT 5 #E R B E LI (P<0.01),1.5,
25 pg/mL LPS 4] IL-8 mRNA X} 2 5 i i 8k
W 8% 8 (P<0.05 8% P<0.01) , H 5 wg/mL LPS
2l IL-6 IL-8 mRNA AH X} ik & i &, A [ ik
LPS ZH40 i b5 IL-6 IL-8 & & 34 &5 T %t IR

2,5 wg/mL LPS 4140/ I3 W b IL-6 Fl IL-8 &
R T R4 (P<0.01)
2.2.2 5 wg/mL LPS 4 HR [H] i} 8] %F IPEC-J2 4
Jfd IL-8 mRNA AH X 2 15 2 140 i I %5 9 1IL-8
R

& 3 AT, 5 wg/mL LPS At B IPEC-J2 4 Y
1.3.6 h [ IL-8 mRNA FH X} %3k &8 ¥k 3% & 1
0 h(P<0.01),5 wg/mL LPS 4 ¥ IPEC-J2 4l i1 h
B A b v b IL-8 S B R E R T 0 h(P<
0.01),H 5 pg/mL LPS 4 IPEC-J2 41l 1 h i}
IL-8 mRNA FXF 2235 5 4 i 1 v b 1L-8 & &

s
HY 7] o
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*3 ARERE SG X IPEC-J2 0B 24 h iH A 200

Table 3 Effects of different concentrations of SG on IPEC-J2 cells activity for 24 h ~/mm*
I AR BB JBE 2 5% R 440 i B i A TR R Mg
SG concentrations /( pg/mL) 2 fold dilution cell number 4 fold dilution cell number
0 19.73+0.225° 10.00£0.27"
0.125 19.87+0.11%° 9.89+0.22°"
0.250 20.04+0.28"° 10.27+0.23"°
0.500 22.29+0.42* 12.87+0.26*
1.000 18.60+0.38 8.98+0.21
2.000 13.71+0.33™ 6.71+0.23"

[ SR JE AR A [R)/NE 1R 22 57 .35 ( P<0.05) , A RS SR 3008 28 Sl W 25 (P<0.01) |, A [R) B 0 8 380R 2%
SARBFE(P>0.05), FERE,
In the same column, 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 or no letter superscripts mean no significant
difference ( P>0.05). The same as below.

#£4 0.5 pg/mL § SG ZEA [ A 8 ¢ 2.3 SG ¥t IPEC-J2 #Hffl NF-xB {5 5 1& B& 19 Mg
IPEC-J2 40 R & 1 B 5 i 2.3.1 SG X IPEC-J2 4l iy NF-xB 17 5 i [ AH ¢
Table 4 Effects of 0.5 wg/mL SG on IPEC-J2 cell H P mRNA AH X555 (5200
activity in different time A /mm? b P 4 TT UL 5 0 R 4 AR [ LPS 20 41 il o
H“L"Eﬂ/h F *@éﬁﬂgﬁ% ) IL-6. IL-8. NF-kB1A . NF-xB2 . TNFAIP3 . IKKe .
Time, Average number of cells RSN
; e NF-xB1 RelB mRNA A%} % ik it ¥ 1% 8 % 71 2
8 0.93+0.445 (P<0.01) ;5 LPS 41 # b, SG+LPS 41 4i Jifg
16 10.67+0.524% IL-6 . NF-xB1A . NF-xkB2 . TNFAIP3 . IKKe . NF-xB1
24 11.840.44™ mRNA FXf ik 5 Bt @ F R (P<0.01) ,IL-8
32 11.59+0.43* . e
RNA #HX A ! P<0.05) ,
» 113920457 mRNA X} 35 5t i HHEAE(P<0.05)
= z
#® s < ’ #® =
< & - < &
£ 53 z %
EZ" E 2
0 0.2 1.0 50 250 1250 0 0.2 1.0 50 250 1250
g % ¥EWE LPS concentration/ (ug/mL) 6 2 ¥EH B LPS concentration/ (pug/mL)
~ 205 Aa ~ 28 Aa
3 200 2 26
£ 195 ERZ g PP
i & 190 Bb mg 59| B Bb Bb
K] 185 Cbe BCb 41,5 20
EE 192 Ce Ce F5 18
-t 22 16
2 165 °~g’ i;
S S
0 02 1.0 50 250 1250 0 0.2 1.0 50 250 125.0
A6 2 BB BE LPS concentration/ (ug/mL) JiE 2 ¥E ¥R LPS concentration/ (ug/mL)

BARAEIEARE AR/ NG FHFIRZE 57 8.3 (P<0.05) , AFIRE FHERR 22 U2 3% (P<0.01) . FEIF,
Value columns with different small letters mean significant difference ( P<0.05), with different capital letter superscripts

mean significant difference ( P<0.01). The same as below.
B2 ZFERE LPS 4 IPEC-J2 41A1 24 h Xt IL-6.IL-8 mRNA ¥ RiE 2 &K IL-6.1L-8 ZEHF N

Fig.2 Effects of different concentrations of LPS on IL-6, IL-8 mRNA relative expression levels and cell
supernatant IL-6, IL-8 contents in [IPEC-J2 cells for 24 h (n=3)
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T 6 45
1 < 2 40
DR £ 35
2l) d¢
ez 1 S 3
2 U P 95
EiEs %=
< & Ao 20
Zg§,4'2 — o
e 15
R 210
s 1 £ 5
=2 S
0 1 5 6 9 19 0 1 3 6 9 12
IFA] Time/h B [A] Time/h

B3 5 pg/mL LPS 4B ARG R E 3T IPEC-J2 4848 IL-8 mRNA B3t RiAEF M EFER+ IL-8 S ER I
Fig.3 Effects of 5 pg/mL LPS treatment on /L-8 mRNA relative expression level and cell supernatant IL-8
content in IPEC-J2 cells at different time (n=3)

>

< 30 5B 25
i B R = iR Aa
95 > 95 20
z8%; ggg "
S EEW £ Bb
zZ 53 C S 5% 10
Qé 0 = 1.0 % ;E
e E 05 e & 05
= & 0 = 0

Xof iR 2H LPS#4 SG+LPS# xof 20 LPSZ#H  SG+LPS#
C Control group LPS group SG+LPS group Control group LPS group SG+LPS group

w

Aa

]

NF-kB1 A mRNAAI X %5 &
Relative expression level of
NF-kB1A mRNA
e = = Db
< w (=] w (=] w
w
(e}
NF-kB2 mRNAMI X R ik
Relative expression level of
NF-kB2 mRNA
< —_— N W = [ 2=
- >

C
7%
Xt HE 20 LPS# SG+LPS4 i R LPS4 SG+LPSZH
E Control group LPS group SG+LPS group F Control group LPS group SG+LPS group

@"5 2.5 s 0 A
S} = 35
R5220 He 99
gy iﬂf 2«30
EEE . REZ2s
P %&]' z 2 g

85 < 8m20
Z &< Bc =3
2 Ex ZS¥ 5
£t ESN c
£2 0.5 g g5 10

g 0. =
2 53 05
Z SHe2
= 0 0

Xof 4 LPS#  SG+LPSH4 Xof 4 LPS#
G_ Control group LPS group ~ SG+LPS group H Control group LPS group SG+LPS group
5.0

wn

o

3.0

NF-kB1 mRNAA S %A &
Relative expression level of
NF-kBl mRNA

— w B s G
wn o wno
(@}
->
RELB mRNAMI X R ik &
Relative expression level of
RELB mRNA
ISy — —
= 0 > o
w
->

2.5
2.0
1.0
0.5
0
of BE 20 LPS#A  SG+LPSH of BE 20 LPS#  SG+LPS#
Control group LPS group SG+LPS group Control group LPS group SG+LPS group

4 SG Xt IPEC-J2 Zffl NF-«B {5518 B 10 X 2 E mRNA X RiZEH I
Fig.4 Effects of SG on relative expression levels of NF-kB signaling pathway
related genes mRNA in IPEC-J2 cells (n=3)
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2.3.2  SG X} IPEC-J2 40 fifg I y& ¥ IL-6.1L-8,
TNF-a 7% 2 [ 5 1

FE 5 AT, 5 R A He, LPS 2 20 i 1Y
W IL-6,1L-8 7 JE M 8 25 TR (P<0.01) , 41

IL-6%5 &

Content of IL-6/(pg
[33 = D f==]
< < < <
a

O XA LPSH  SGLPSZ
135(‘omrol group LPS group SG+LPS group
a

TNF-05 &
L
el
EE

Content of TNF-o/(pg/mL)
S
—ao

—_
—_
<

105
100

W4 LPS#  SG+LPSHA
Control group LPS group SG+LPS group

W TNF-o % 2 123 75 (P<0.05) 5 5 LPS
AR EE , SG+LPS 41401 g 3% W 1L-6 ,IL-8 7% &
2 B 2 AR (P<0.05 BY P<0.01) ,

160
140 Aa
120
100 Be
80
60
40
20

IL-8& &

Content of TL-8/(pg/mL)

SPHRZL  LPS#  SG+LPSZL
Control group LPS group SG+LPS group

5 SG Xf IPEC-J2 488 EiE& H IL-6,IL-8 #1 TNF-a & EHI# M
Fig.5 Effects of SG on contents of IL-6, IL-8 and TNF-a in cell supernatant in IPEC-J2 cells (n=3)

2.3.3 SG Xf IPEC-12 41 g ' p65 Fl IkBa 25 [
ELSuy iy Al
2.3.3.1 SG X} IPEC-J2 4ii i i & 1 pos5 Al
IkBow £ [ 48 1K 5 [ 5%

A 6 7] UL, 55 %5 REZHAH e, LPS 41 4 Jifd 5 28
F i IkBa, p65 & 1 £ ik B B F AL (P<
0.01) ;5 LPS ZHAH I, SG+LPS 41 4il Jiftd #4811 p

Xof 4 LPS4l  SG+LPSH
Control group LPS group SG+LPS group
ST e s ot
ACTB in total protein
BEHAFP65
2.75 Aa
1
o
@2 o 270
:W %E ABDb
— 2 2.6¢
ZgE”
2 8 260 Bb
£ g
o ‘:m 2.55
g
M2 250
LIS
245

X R LPS4l  SG+LPS#
Control group LPS group SG+LPS group

ACTB in total protein

i IkBo 8 H R AR T E THE (P<0.01)

2.3.3.2 SG X} IPEC-J2 40 i #% 25 1 p65 H H
FEIk B 1Y R

H 7 AT L, 50 REZH AH L, LPS 40 4 e #% 2R
Hhpos KRB RN EEF®(P<0.01); 5
LPS 4 At , SG+LPS 4 41 i % 2 1 ' p65 H %
I8 TR BRI (P<0.01)

xof i 25 LPS#  SG+LPSA
Control group LPS group SG+LPS group
HEHAPACTB

MEAFIKBa
IkBa in total protein ”
1.8
1.6 Aa
X

1.4

1.2
1.0
0.8

0.6 Bce

0.4
0.2
0

Xt R A LPS4
Control group  LPS group

Protein expression level of
IkBa in total protein

MEATIKBaE A RIA R

SG+LPS4
SG+LPS group

6 SG xt IPEC-J2 #Hff1 5 & B p65.IxBa A RIAEHIHT
Fig.6 Effects of SG on protein expression levels of p65, IkBa in total protein in IPEC-J2 cells (n=3)
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X 4 LPSZH SG+LPS#41
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Sanguinarine Inhibits Inflammatory Response of Piglet Small Intestinal
Mucosal Epithelial Cells Induced by Lipopolysaccharide through
Nuclear Factor-kB Signaling Pathway

GAO Huan' JIANG Xiaoxu'® YANG Yuting' RAN Jinming® SHEN Liyan' JIANG Hengxin'
LI Xueyan' LIN Qiuye' JIANG Qingwen® CAO Zhenhui'™ PAN Hongbin' ™
(1. Yunnan Key Laboratory of Animal Nutrition and Feed, College of Animal Science and Technology, Yunnan Agricultural
University, Kunming 650201, China; 2. Dazhou Vocational and Technical College, Dazhou 635000,
China; 3. Institute of Spices Yunnan Agricultural University, Kunming 650201, China)

Abstract; This study was to elucidate the anti-inflammatory regulate mechanism of sanguinarine (SG) by nu-
clear factor-kB (NF-kB) signaling pathway in piglet small intestinal mucosal epithelial cells (IPEC-J2 cells).
In this study, we investigated the appropriate concentration and time for SG to promote the growth of IPEC-J2
cells and the appropriate concentration and time for LPS to establish an inflammatory model of IPEC-J2 cells.
The expression of the key genes and protein expression and product content in NF-kB signal pathway among
the control group (no added) , inflammation model cell group (LPS group, 5.0 wg/mL LPS treatment for
1 h) and appropriate concentration of SG+LPS-induced inflammation model cell group ( SG+LPS group,
5.0 pg/mL LPS treatment for 1 h and 0.500 pg/mL SG treatment for 24 h) were detected. The results showed
as follows: 1) the appropriate concentration and time for SG to promote the growth of IPEC-J2 cells were
0.500 pwg/mL and 24 h, respectively, and the appropriate concentration and time for the construction of IPEC-
J2 cell inflammatory model of LPS were 5.0 wg/mL and 1 h, respectively. 2) Compared with the control
group, the mRNA relative expression levels of interleukin-6 ( IL-6) , interleukin-8 ( IL-8) , nuclear factor-xB
subunit 1 ( NF-kB1A ), nuclear factor-kB2 ( NF-kB2 ), tumor necrosis factor-a inducible protein 3
(TNFAIP3) , nuclear factor-kB kinase inhibitors & (IKKe) , nuclear factor-kB1 ( NF-kB1) and RelB in the
LPS group were significantly increased ( P<0.01) ; the contents of IL-6, IL-8 and TNF-« in cell supernatant
were significantly increased ( P<0.05 or P<0.01) ; the protein expression levels of nuclear factor-kB inhibitor
protein o (IkBa) and p65 in cells total protein were significantly decreased ( P<0.05) , the nucleoprotein p65
protein expression level was significantly increased ( P<0.01) , and the cytoplasmic protein p65 protein expres-
sion level was significantly decreased (P<0.01). 3) Compared with the LPS group, the mRNA relative ex-
pression levels of IL-6, IL-8, NF-kB1A, NF-kB2, TNFAIP3, IKKe and NF-«kB]1 in the SG+LPS group were
significantly decreased ( P<0.05 or P<0.01) ; the contents of IL-6 and IL-8 in cell supernatant were signifi-
cantly decreased ( P<0.05 or P<0.01) ; the cells total protein IkBa protein expression level was significantly
increased (P<0.01), the nucleoprotein p65 protein expression level was significantly decreased ( P<0.01),
and the cytoplasmic protein p65 protein expression level was significantly increased ( P<0.01). In conclusion,
the SG can reduce the inflammation of IPEC-J2 cells by inhibiting the related gene activation of NF-«kB signa-
ling pathway and p65 nuclear transfer. [ Chinese Journal of Animal Nutrition, 2021, 33(3) :1675-1686
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