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11SkEHBEIZEF-«B.IFEE —SFUHLRASE.
c-Jun N in g . p38 ZAFFENXEBHEBES
BRFSE /NG ERABEBRBRIHR

T OF O A Taet ok FEE ERE
& £ TEaE REeN
(GRARN R 2= RH 22 e, A AR 230061)

W OE. ARG AR @R INERIER 54 11S 3 E G @it 4 B F-xB(NF-«B) | i%%-ﬁ
— A A R A B4 (INOS) (c-Jun N 3% B (INK) F= p38 £ 5L R #E L& & 3 % (p38 MAPK) 175
B & i (IPEC-J2 @ Je) it e94E A £ 5, RIS 4 6 4. A 2 ( 3+ 8 éﬂ) %
B A5 mg/mL 89 11S 3% & ;C.D.E f= F 225 %) 7 42 1 wmol/L %1 NF-kB 7 4] 7] =
A T B Ak e& )tz (PDTC) (INOS 47 4] 77 No—#8 2 —L—#5 2. 82 ¥ & ( L-NAME) JNK 4 %] 7
SP600125 #= p38 MAPK #7#] 7 SB202190 A4 32 j5 , 4 5%/ 5 mg/mL # 11S 3k & &, =i
24 h J& ,CCK-8 %l 4m it 7& L | B 5% %, 9% B W ) 2 (ELISA) i 4l — &AL £ (NO) ¥ 55 37 5t B
F—a(TNF-a) , F#HZ-y(INF-y) Fe & @@ LA~ Z -10(IL-10) & &, HAM -4 (HE) % & %3
Repfo B oA, &S T 2 M0 a4 s, 05 % 2% PCR %M NF-kB.
INOS .JNK .p38 MAPK mRNA #8 3 & iA & , Western blot # #| NF-«kB.iNOS,JNK p38 MAPK %
GEEAKE, SR27:1)5 AM, B AMBEREREFHIK(P<0.01);5 B a4k, C,
D.E fe F 20w iE M B %73 (P<0.01) , L C A ERLE %5 T D.E f# F 44 (P<0.05),
2)5 A a48k B 28 TNF-a  INF-y 7= NO &2 # 2 % 7 & (P<0.01) ,IL-10 4 & # B % %1%
(P<0.01);%5 B 2848} ,C D .E #= F 28 TNF-a . INF-y #= NO 4 & # 8 # 4 1% ( P<0.01) ,IL-10
SFMEFIFEH(P<0.01), 3)5 A 21481 B 41 NF-kB.iNOS . INK #= p38 MAPK % & & ik /K
- F= mRNA A8+ % X B4 2 F 7% (P<0.01), 4)5 B 2848 ,C #= F 44 NF-«kB .iNOS .JNK #=
738 MAPK mRNA #0522 T R F XM 2 FHAK(P<0.05 K P<0.01),D 20 NF-kB.iNOS #=
JNK mRNA #8 %} % & 4 % % KAk (P<0.01) ,E 41 NF-kB . JNK #= p38 MAPK mRNA #8 %+ & &
¥R EAMEFEAL(P<0.05 K P<0.01), 5)%5 B 48, C E #= F 28 NF-kB.iNOS INK #=
p38 MAPK % & & ik KT M 2 F %4&k (P<0.01) ,D %1 NF-kB.iNOS #= INK & & & A K-F# 2
FHEAL(P<0.01), 6)HE £ &R EH N KTIL B A il R =e BEERRE
£ C.DEAfFamfofits a2 s, LCHUMEMBENTERRTDEMRF4, dib T
JL,118 3% % & i i+ INK/p38 MAPK/NF-«kB/iNOS 1% % il % % % IPEC-J2 %8 it 4% 14 , FL NF-«B
1Z5 BB AEFHFmERG A2 P L AE LR
XgEiE. K2R EEG,IPEC-)2 40 ;13 5 B %, e i 4545
FE4SES.S811.3 X HkFRINED A X ERS:1006-267X(2021)03-1663-12

Y75 B #3:2020-08-09

E£TH: HEARPEI4 (31972750)
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ORI A P R R R BR AR AL, BRI R
DUVER BTN 2S 7S 118 1 158 4 Fp FH A
11S BRI R R GERE AN BNy Z—, g
R RO S EH M 19.5% ~23.1% 1 5
BREE T/ 40.0% , 5 51 i 4 i 5 ) S 3R 11 E
(IgB) B B o 11S BREE & A 5 3,
24 20 ku HIBHMEZ IR FIZ) 40 ku YRR IEZ MK (i —
TR ) 2 R AR R S5 A, AR TR B H R AR
B8 T R IR SO, K T R AR 1 R
NEAE/NG , /NES 2 UL T R R Y 118 BREE
29 sh ) ok Bk AW e, I 18 80 0 4R
SE VR, 175 T I 66 RS A0 B O T, A /N g A 1 T
=L IR E BB . B LR R IR B &
FREERIVER, B G T 2R E S ARk B AR
ILAETA Y IX R | R R 2 D IR P 5 5
1 b B 440 60 3 1k AS e 456 B S S R o S 461 1 4
i, DL AERE R TE T R ) IE H BRI RE

56 /N 1 Bz 40 i (TPEC-J2 4 i) 4b T/
512 RAF T ORI Al Y A L R R TEAS
BLIE R A IS A R B b R B AR (RSN
W, 11S BREE 1B AIC TPEC-J2 41 Jifd A% %5 i e BHL
(L, 2 im0 200 0 30 5 M 000 ) A0 B G L 5 S B A0 e
BT AL AT STIESE 118 BREE A
Oy i A% I F—kB ( NF-kB) i S8 —F LA &
fiti (INOS) ,c-Jun N ¥ i (JNK) F1 p38 22 %4 J5i i
L& FL BN (p38 MAPK) {5 53 #5152 IPEC-J2
a0 g 8 45 AU T, p38 MAPK 1 i
SB202190 5 fif M W& A% 1 — W 2 35 4 31 il p38
MAPK i 4, B A% i 988 3R JE I F — o ( TNF-a) 7%
= INK #0 f #] SPe00125 T LL 4 il JNK
mRNA [ % 35", i & 3L F R IK itk ng e
(PDTC) /& NF-«kB 19— Fh s 2041 il 771 , & BE g HIK
BB A R EE R, L RE I 42 A P i i R R
LR I Noo—fil§ 3 — L—45 2 2 1 15 ( L-NAME)
JE— AR R MR — AL A G B (NOS) # il 5]
A [ s 410 ) pe 2200 B — SR AL E A B (nNOS) (N
H—F AL R AW (eNOS) FINOS A AR
B AE AT IAIE ST A SE AL L A IPEC-J2 40 Jfd {4 AM 5
il % NF-kB ,iNOS JNK Fl p38 MAPK 43 ] £
& EAMEIFIER T, IPEC-J2 40 3% PE DL Kok 06 %
PR 7 MR (R AKF, R E 5 T W
%2 IPEC-J2 4S5 A TE A 0 S 36 %, 4341 11S BRER
i@ 1t INK . p38 MAPK NF-«B Fil iINOS {55518 #%

'S IPEC-J2 4 it py 22 57, o 11S BREE 51
IPEC-J2 20 M8 461455 1) 4 F ML il B L Rh 22 A 3

1 #MR5F=*
1.1 R

11S BREE I A E R K22 i TR 2= B,
If ik — A $2 4l & 91.8% ., IPEC-J2 4i o Wy | 5872
T A BE 27 B 40 Mo 72, RPMI 1640 5% 35 3t iy 26 [F
Thermo /A FI$244t  BCA 5 11 e & I 52 57 & 2
Biosharp 2~ Al , -8l £ 1 ( B-actin) H1 & 5 (I
) A RHCA R w424, HPR BRAR B A5 10 1L
PUARAPEIREH G(1gG) ZHU ML 4T B =01
A Biosharp 24 7, PDTC ., L-NAME , SP600125 I
SB202190 g {2 = K AEWH AR AW, —HILA
(NO) \TNF-a . TR —y(INF-y) . H 4l i /r K -6
(IL-6) FI 40 A 25 —10 (TL-10) B 5E G075 W% B 5ol
FE (ELISA) X 7l & 0w ot 8 % A 9 1T R
FEHT
1.2 REHEE5EIT

B % A K PR TPEC-J2 41 i, 4% 1R 1 x
10° /mLiy % L P A 6 FLAN MR I, & T
37 C 5% CO, THiRIFFRAH 37 24 h WiBEfS | BE
LA A 6 4. A 4 (XFRE4L) JCHs fin, B 41 %
5 mg/mLAY 11S BR&E [, C AN 5 mg/mL 1)
11S BR & M + 1 wmol/L Y PDTC, D 4 ¥
5 mg/mLAY 11S BREE F1+1 wmol/L AY L-NAME, E
M 5 mg/mL A9 11S BR&E 1 +1 pmol/L ¥
SP600125,F ZH ¥ il 5 mg/mL Y 11S BR & H +
1 wmol/LiY SB202190, A4 L& 3 PHE A,
1.3 ZHRaiEENE

FZHR 5 000 /1LY %5 B2 R 0 B0 A 0 A iy
IPEC-J2 4 il 2 (100 wL/FL) #EFTE 96 FLAR 1,
YR RE S Ha B IR B T A B m 11S BRE A
IR, 5555 24 h J5 , BFLINA 10 pL B CCK-8
VS VR, TE 40 I 3% SR8 N Ak 220 2 ] I A B
I, BRI E 450 nm Ak #4565 (opti-
cal density,OD) {H , #0215 4
1.4 NO,TNF-o INF-y #1 IL-10 & ElE

P RIS BT B A L AN B 5% 24 h 5 U4
A, 1 000 r/min .0 5 min, B B2 £h 2% v WK
(PBS) Ut 3 K, Bl JSFERRALFE S b A 500 pL
0.1% 3 & — T 3 BE o8 JE BE (TritonX-100) Y
0.1 mol/L Tris-HCI( pH=7.4) , #75 2L 45 LHFE 5
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FAA A HE c-Jun N ¥ iE . p38 22 AR5 1L 1665

(VKK H ) o WA 40 M 24 /% W, 1 000 r/min 2 .0
10 minf& , W5, MK H5 ELISA 3275 & 156 WA 2
171055, K2 9l NO \ TNF-a \INF-y Fl IL-10 % &,
1.5 HARB-RL(HE)$E
PRI Ay 53, B 9% 24 h 5, UAE 4N
M, VEYI R ARUCKEYT R A ZH R T 10 min,
THZRT 10 min, B/K ZEE T 3 min, T/K BT
3 min, & 1 (95%) 3 min, ZF: 1 (95%) 3 min,
LT (80% )3 min, 2218 /K 1 min, YJ A it A 75 K
PP YA HAZ 1~ 3 min, Y) T TAPHL YL
R E AN 1~ 3 min,?ﬁ7k?jﬁ57flﬁ)ﬁﬂﬁ‘é7kiﬂ*,ﬁ
B A, A b R
1.6 EHEFEMENZRMMASRAIBLEH
P BRI BT K 45 AN 55 47 24 h e UsE
A1, 1 000 r/min B.0>» 5 min, 7 FIE, & MA
1 mL # 4% Z B HEE 4 C FHE 12 h J5,PBS ¥
% 3 k(4 °C 5000 r/min 15 min) Z 5 J 2% ##2

BB E 4 h, PBS Z M b k5, M 30% ~
100 %K B0 B i /K, 5 35 G 31, U0 U0 R G
6, 7€ JEM—1230 55 5 F 1 2 785 ( transmission e-
lectron microscopy , TEM) F4A$%E A,
1.7 X B3 3£ E 2 PCR ( qRT-PCR) # Il
NF-kB . iNOS. JNK 71 p38 MAPK mRNA #H X
RirE

Fie BRI T K A A A M 5 5% 24 h )5 UEE
A0, i Fl TRIzol ik % ( Invitrogen TRIzol ® plus
RNA purification kit) #£417 RNA 4355, | H % 4h 7
DGO RE T A HL PRI S | 2 R e o S A
fE-80 T# M., B4 PCR R M IR & WHE&
200 nmol/LIJ 51 #,10 wL AY 2xSYBR-green PCR
master & 5 ¥ ( Roche 2 7], 5% 5. 4913914001 ) ,
5 WLAY cDNA FlIAS 5 % b8 2 R I ( RNase ) B 7K,
BRFLN 20 wL, DL B-actin NS, EH G4 Z
B 1 o,

®1 EESMSH

Table 1 Primer parameters of genes
= a1| GenBank % 3¢5 19575
Genes GenBank accession No. Primer sequences (5'—3")
¥ A T-«B F:CAGTACTTGCCAGACACAGATG
NM_001114281.1 :
NF-kB - R:AGAGATGGCGTAAAGGGATAGG
Bl - A A F:CAGATGAAGACCACCTCTACCA
NM_001143690.1 :

INOS - R:CTTGAACATAGACCTTGGGCTG
- b F:GAAGCTCCACCACCAAAGATA
c-Jun N ¥fi 4 il XM_001929166.6 :GAAGCTCCACCACC GATAC
JNK R:GATGATGACGATGGATGCTGAG
p38 22 4 JF TG AL 2R 1 K NM 0012436731 F:GGAGGACAGGAAGAGGAAGAAA
P38 MAPK - . R:GACCTTTTCTCCTCCAGATCCT
B-NLEhE A F:AGATCACTCCCCCAATGACAG

XM_003124280.5
B-actin - R:AGAGCAAGAGAGGCATCCTG

1.8 Western blot # il NF-kB ,iNOS,JNK #1 p38
MAPK EBRIAKFE

P RIS BT K45 L AN B 5% 24 h 5 Ii4E
gAY, B+ IPEC-J2 41 ffd it 17 Western Blot EfJ b 4b
B AT o B R A — 2R VN A T Y B PR Uk
(SDS-PAGE) (12% ) JKiE A 20 wg B HH
WOt = B — % 2 % (PVDF) ¥ -, PVDF
B4 CT 5yt 5 1 TBST 22 vl i Uk
3SWHITTHUME . VR 3 WK, A BER R R
SR TS Z(RE a8
1.9 HELE

TR H5 e P A E £ h5 ME 22 R, R H SPSS

17.0 3K {4 ANOVA F2 )5 #4777 22 57, LSD %
AT EME L, P<0.05 B ER B E, P<0.01
FoRZEFW B ¥ f# ] Graph Pad Prism 7.0 {4
2l AR & £l Quantity One #1443 T Western
blot 5%,

4E

2 % B
2.1 118 3kE B .PDTC,L-NAME SP600125 #n
SB202190 XF IPEC-J2 A8 iE RS20

el Frs, 5 A AL, B 4 40 M R
FETFRE(P<0.01), 5 B 4k, 2 i

1 pmol/L FJ PDTC., L-NAME, SP600125 Al
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SB202190 J5,C D .E Ml F ¢H 40 15 P4l i 3 b T+
(P<0.01), CHANWHME ESTDEMF4H
(P<0.05) .

1.5

Aa

1.0 ABa Bp Bp Bb
C

0.5

A B C D E F
ZH 5 Groups

IPEC-J24H f 35
IPEC-J2 cell viability/%

AR 3 2Z 1), B8 s AR AN TR /NG 5 i R 22 5 3
(P<0.05) , ANFRRE PR R 22 502 3 (P<0.01) , H TR
TR RN ERARDHE (P>0.05),

Among different groups, data points with different small
letters mean significant difference ( P<0.05) , and with differ-
ent capital letters mean significant difference ( P<0.01),
while with the same or no letters mean no significant differ-
ence (P>0.05).

Bl 1 CCKS #&ill IPEC-J2 ZHREiE 1%
Fig.1 Viability of IPEC-J2 cell detected by CCK8

2.2 118 3k & B .PDTC,L-NAME, SP600125 70
SB202190 3§ IPEC-J2 #i g [H F 1 NO & =
A

mE 2 pis, 5 A 4, B 41 NO TNF-a Fll
INF-y & it 40 W 35 F+ & (P<0.01) . 5 B 414
t,C.D.E I F 4 NO , TNF-a il INF-y & f& %
BEEIN(P<0.01), 5 A4ML,B 4l IL-10 &
R EREK(P<0.01), 5 B 4AMIL,C.D.EH
F 41 IL-10 & ik o 2 & (P<0.01)
2.3 IPEC-J2 #ifa#y HE & E %

HE 4 @ R M E 3 s, A 4110 40 il i 58
F AT s B4 AN A Ak Bk 2, i i A B
SRR, A 945, 5 B 4Mtk,C.D.E fI F
174D 200 6L 483 495 155 50 B S DR AR, AN A1 T B A e g
HXT5E%E ;5 D E I F 40, C 4 ie 5 &
90 e B BRI R 0] S A A A A e P 5 I
24 BEHBEEURER

WE 4 TR, A 20 20 S8 25 16 2 20 B 4%
AR MK BRI Ol i 45, B A
20 A% S L 30 36 20 TR /| A R A K S

W RS AR AL, Y0 T A4 | 20 i T
450y W ¥ N 1 wmol/L % PDTC., L-NAME .
SP600125 il SB202190 J5 ,C . D E F1 F 41 ) 41 il
SEHL T o0 B H 40 M BT s k> ; 5 D E M F
LR B, C 2 200 i AT 25 B M 0] 7 3% 240 i S 34
2 AHEAZ K/ IE B T R0, Yy €8 5T 43 A 55
B,
2.5 PDTC.L-NAME SP600125 #1 SB202190 Xt
NF-kB.iNOS. JNK #1 p38 MAPK mRNA 78 %t
FRiZEHF M

wmE s s, 5 A4, B 4189 NF-«B.
iNOS .JNK 1 p38 MAPK mRNA H{ X} 5 ik 42 # i
EHE(P<0.01), 5 B 4, 70 &
1 pmol/L # PDTC, L-NAME, SP600125 i
SB202190 )5, C 1 F 40 ¥ NF-kB . iNOS .JNK #i
p38 MAPK mRNA HX} 235 it g 2 st o 35 T B¢
(P<0.05 8 P<0.01) ,D #{(%) NF-«kB iNOS 1 JNK
mRNA FIXF ik 5 2% N (P<0.01) ,E 41
NF-kB .JNK F1 p38 MAPK mRNA HHxt £k 3%
A P R (P<0.05 3¢ P<0.01)
2.6 11S, PDTC., L-NAME, SP600125 #0
SB202190 X NF-xB,iNOS, JNK #1 p38 MAPK
FEARIEKERZ N

wmE e pran, 5 A dfH L, B 411 NF-xB,
iNOS . JNK £ p38 MAPK ZE [ 2 ik /K i i 2 Tt
m(P<0.01), 5 B AL, 5@ 1 wmol/L
) PDTC .L-NAME ,SP600125 #1 SB202190 J5 , C .
E I F 41f% NF-kB ,iNOS .JNK F p38 MAPK % I
FIh KM L TR (P<0.01) ,D 401 NF-B .
iNOS Fll INK & £ ik K 8 % TR (P<
0.01) .

3 i 8

Stokes %' P W A, KEPIUREAN ST
PR EEL 200 i G 3 1o 2 7 A o i A i PR S LA A B
FegE R, AN T IL-10 32 i Al Bh e T 40
Jif 2(Th2) F= A, # 3k Bk 9 0 I 0 v Jk 7 J LA
F o BBR IL-10 (070N R4S B 6 16 52 B 4k ik 4
JOVR I I, RORE A G HE I Rk || BT, A R IE AR
BN g E™ Xk 11S BRE A E /N
BLUEE S AR Y R B 4 1 | qRT-PCR 6 I /N L/ i 42
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21, K IL-10 mRNA FIFHXTF B R FEAL, A5
H RN 5 mg/mL #4118 BRE A5, IL-10 & &)
HE TR B d 1 pmol/L 9 PDTC ., L-NAME |
SP600125 1 SB202190 J&, IL-10 & &= % & 3 I
Fbo XERZRTE 11S BRE F 75 5 09 W 18 1 BUR AE f
N IL-10 S HZE A S RE IR T R, IL-10 2 51
G BE 0 52 7 S i p38 MAPK & &2/ S 1yte!
p38 MAPK | JNK Fl4i fa 455 8 15 8 ( ERK) &
22 AL R B ( MAPK) {5 S35 R IR0 3
AME S R [, MAPK 15 53 4 8 45 i 18 40 g
()3 5 RN O 928 N, TE R E I H R S AR
FHUT . Peng 451 SR A 11S BR AR [ 4] W T 0 AT 5%
FEER PR B A0 % I 11S BRAE 11175 5 1 1 21 41
JNK Al p38 MAPK K (13 B % ik, sk @ i

NOZ &
NO content/(pg/mL)

N

\

\

N

A B C D E F

ZH 3 Groups

250
200

o #

INF-y & &
INF-y content/(pg/mL)
@
(=3

A B C D E F
ZH 51 Groups

bR SR IPEC-J2 40 il 4 L, Bl 11S BK 4R vk 2
4, IPEC-J2 40 it #% /R fb c-Jun N i 3 W ( p-
INK) FI#E R L p38(p-p38) & H Rk K- 15 iy 1
I, 40 A TS PR T R AN A A 05 R B A T N
AN SP600125 F1 SB202190 J& , p-INK Al p-p38
B R IB KT 0 2T B, BR800 i 41 M 5 47 .
AR H B, B 5 mg/mL 19 11S Bk &E A )5,
IPEC-J2 4 g 1% T % & % T K&, INK 1 p38
MAPK # FH #i57K F & mRNA A %F 2 35 & W
F TV U I SP600125 A SB202190 J& , 41 At 1%
P B35 FTF INK Fl p38 MAPK & [ £ ik Kk F
K mRNA X3k & 0 F REAIG, Ui 11S Bk
F138 52 INK il p38 MAPK 155 53 i /- 5 TIPEC-J2
ML

250 sk
=
E 200
o 2
& Z 150 2 N
i N
Z 3 N
£ 100 % §
Z N
£ 50 % S
. N
A B C D E F
205 Groups
500
1001 -
300 i "

i
200 i

ok

IL-10% &
IL-10 content/(ng/mL)

100

A B C D E F
2051 Groups

* RN A HM L ZER P (P<0.05), = Fm5 A HMHILEFNEE(P<0.01), #8735 B HMILEFBE(P<
0.05) ,##Km5 B 4L 2 2 8 3% (P<0.01) . THEIFE,

* mean significant difference compared with group A (P<0.05), ** mean significant difference compared with group A
(P<0.01). # mean significant difference compared with group B ( P<0.05) , ## mean significant difference compared with group
B (P<0.01). The same as below.

2 ELISA #4885 NO ,TNF-o INF-y 71 IL-10 &£
Fig.2 Contents of NO, TNF-a, INF-y and IL-10 in cells detected by ELISA
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E4 Group E

F4 Group F

3 HE #EWE IPEC-)2 AR HAMESTEK
Fig.3 Cell morphology and structure of IPEC-J2 cell observed by HE staining (1 000x)

D# Group D

E4 Group E

F4H Group F

4 BBV IPEC-J2 M BMEN
Fig.4 Ultrastructural structure of IPEC-J2 cells observed by transmission electron microscope (20 000x,80.0 kV)

118 BREE P15 3 W9 A7 5 i B0 3 222 Th2
T4 % [ 0 TNF-ao Fl INF-y J2& Th2 14 5% 2
N E B TR I AR B /N B AL
TNF-a F1 INF-y  [5] 175 53 40 i 7= A 4 v A i, 42
PEARE R X AR 11S BR A& 4L B
IPEC-2 4 fifl J5 , ELISA £ il i 7R TNF-a 1 INF-y
TR FASIR 3, TNF-a f1 INF-y 3:[q]
V541 NF-«B #0211 o (9 BE R 1 TR A, =
3 NF-«B/p65 ) W MR b B H A% B Y #0i%
NF-«Bf5 538 . 7640 A% NF-kB i i R AiF [
A SRS =S v Al ki R i NV S 1 £ P N

8RB, 11S Bk & [ ¥ NF-«B {5 5 I 15 %
IPEC-J2 4 L 7=, $ 40 Wi s 7 4 B il Al 00
Yi ST R B, Wil S AT A B R RE S A
JVs IFN-y mRNA AHXF %3k &8 T+ 5 NF-«B {5 5
BRSO . ANILEH 5 mg/mL #9118 BRE AL
B IPEC-J2 4 )5 , 40 M3 PEAR 2 2 7 B HE J+
A UL 200 e BB e S T 240 B A A 4 3% S R B W AR
PR 2 Ak Y o i 4 NF-xB 2K [ & ik K F
FI mRNA AHXT 235 1 0 346 = U 1 wmol/L /Y
PDTC Tk ¥ IPEC-J2 4l ffd 5 , 40 A 15 PE AR 25 Tt
i, NF-kB 75 [ & 35 7K °F- Fl mRNA AH X & 3k &5
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FRRE, X R 11S BR 2 1 i# 3 NF-«B {5 5 %

NF-kB mRNA relative
expression level

NF-kB mRNAME X ik &

A B C D E F
25 Groups

expression level

JNK mRNAM X 35 &
JNK mRNA relative

A B C D E F
ZH 5 Groups

4+ IPEC-J2 20351 .

w

]]]IHHQ 3k
Z_
Es!
(o)
zg’
=2
g2
o~ o
e§§
g= !
0 7N
A B C D E F
. ZH 5 Groups
i
EE
KE
Be -
ZEE? #
¢ é 7
£< 81 %
<=8 %
S5 7
(=9
A B C D E F

ZH 5 Groups

5 qRT-PCR #& 4B NF-kB.iNOS .JNK #1 p38 MAPK mRNA 83t RizE
Fig.5 Relative expression levels of NF-kB ,iNOS, JNK and p38 MAPK mRNA in cells detected by qRT-PCR

KEE T L-H 22 NO T, NO 7E
iINOS i fb LK 2R iy ik # v = A | 2 — i At i ¢
PEA T p38 MAPK 3 34 im0 i 9 NO 47
AT UNO RIS 41 AT T A2 M ik 4 2ROk R
P35S 4 B A T 41, 8 BE VA Y H A R RE R F (i
TNF-o) F B JECE 17 I 4 B 2> ARG o,
A5 mg/mL (1% 118 BREE H 4L 3 IPEC-J2 41 /Y,
25 L R I A 3 PR A S 2 R R, NO Bl TNF-a 1%
R R 2 TR INOS B R IAZKF Al mRNA A7 X
Fik i FE B W TS I L-NAME 5, NO
HI TNF-o 75t B0 S 5 BTG, 200 P P A e 2% B T,
iNOS % 4 26 35 /K - F1 mRNA A X 36 35 8 % F#
i, %] L-NAME REf% i 1 475 INOS 1) & ik
RAEN T AW A0 B05 . Kaji 552 BF5E K,
TESF- Vi FUL A R A v 0 i et R 3R K Y INOS B
E A A, L-NAME Fil b 2 7] DL BH. 1 40 B 458475
Leitdao 45" 7 F B 1% (MTX) i 5 19 i 3 155 4%
SEH & B INOS mRNA AHXS FR 18 & b 50, 4 m
L-NAME Ji5 A il % /N s 9% 6 R B s 4 5 | 4 e 0
T4,

HME S5 R R 2 20T 2R R

22T N A5 T a8l R 2k 2 A E
VIR IE 07 R L . 1 b s L AN E 558 B Y
HRIA B REE B NGS5 S R
M5 &7 . MAPK F1 NF-kB 5538 J& B9 5 i
T AR E RAE S, 2 7 R AEPE 9 (inflammatory
bowel disease, IBD ) ft) 5 % J [H** | BIF 58 K W,
IBD # % I 41 44 b 1y INK , p38 MAPK #1 NF-«B
FEHRBKFGBE LA Berghe %5 B 5T
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Research on IPEC-J2 Cell Injury Induced by 11S Globulin via Signal
Pathway of Nuclear Factor-kB, Inducible Nitric Oxide Synthase, c-Jun
N-Terminal Kinase and p38 Mitogen Activated Protein Kinase

WANG Lei SUN Zhifeng PENG Chenglu DING Hongyan WANG Zhi LI Siting
WAGN Chengzhi LI Yu WANG Xichun WU lJinjie "
(College of Animal Science and Technology, Anhui Agricultural University, Hefei 230061, China)

Abstract; The present study aimed to analyze the discrepancies in 11S glycinin induced porcine intestinal epi-
thelial cell (IPEC-J2 cell) injury via signal pathways of nuclear factor-kB ( NF-kB) , inducible nitric oxide
synthase (iNOS), c-Jun N-terminal kinase (JNK) and p38 mitogen activated protein kinase ( p38 MAPK) u-
sing cell culture technology in vitro. The experiment was randomly divided into 6 groups: group A ( control
group) was no added; group B was added 5 mg/mL 118 glycinin; groups C, D, E and F were pretreated with
1 pmol/L NF-«kB inhibitor of pyrrolidine dithiocarbamte ( PDTC), iNOS inhibitor of Nw-nitro-L-arginine
methyl ester hydrochloride ( L-NAME) , JNK inhibitor of SP600125) and p38 MAPK inhibitor of SB202190,
respectively, and then were added 5 mg/mL 11S glycinin. After 24 hours culture, cell viability was detected
by CCK-8. The contents of nitric oxide (NO) , tumor necrosis factor-a ( TNF-a) , interferon-y (INF-vy) and
interleukin-10 (IL-10) were measured by enzyme-linked immunosorbent assay ( ELISA) method. The mor-
phology of cells and nuclei were observed by hematoxylin-eosin ( HE ) staining. The ultrastructure of cells was
observed by transmission electron microscope. The mRNA relative expression levels of NF-kB, iNOS, JNK
and p38 MAPK were determined by real-time quantitative PCR. The protein expression levels of NF-«kB,
iNOS, JNK and p38 MAPK were detected by Western blot. The results showed as follows: 1) compared with
group A, the cell viability of group B was significantly decreased ( P<0.01) ; compared with group B, the cell
viability of groups C, D, E and F were significantly increased ( P<0.01), and the cell viability of group C
was significantly higher than that of groups D, E and F (P<0.05). 2) Compared with group A, the contents
of TNF-a, INF-y and NO of group B were significantly increased ( P<0.01) , but the IL-10 content was sig-
nificantly decreased ( P<0.01) ; compared with group B, the contents of TNF-a, INF-y and NO of groups C,
D, E and F were significantly decreased ( P<0.01), but the IL-10 content was significantly increased ( P<
0.01). 3) Compared with group A, the protein expression levels and the mRNA relative expression levels of
NF-kB, iNOS, JNK and p38 MAPK of group B were significantly increased ( P<0.01). 4) Compared with
group B, the mRNA relative expression levels of NF-kB, iNOS, JNK and p38 MAPK of group C and F were
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significantly decreased ( P<0.05 or P<0.01), the mRNA relative expression levels of NF-kB, iNOS and JNK
of group D were significantly decreased ( P<0.01), the mRNA relative expression levels of NF-«kB, JNK and
p38 MAPK of group E were significantly decreased ( P<0.05 or P<0.01). 5) Compared with group B, the
protein expression levels of NF-«kB, iNOS, JNK and p38 MAPK of group C ,E and F were significantly de-
creased ( P<0.01), the protein expression levels of NF-kB, iNOS and JNK of group D were significantly de-
creased ( P<0.01). 6) Observation of the HE staining and transmission electron microscope showed cells dam-
age, cytoplasmic vacuolation and aggregation of nuclear chromatin in group B, the injury of cells were inhibi-
ted in groups C, D, E and F, and the integrity of cell structure and morphology in group C was better than that
in groups D, E and F. In conclusion, the 11S glycinin can induce IPEC-J2 cell damage via JNK/p38 MAPK/
NF-kB/iNOS signaling pathways, and the NF-«kB signaling pathway plays a critical role in the process of indu-
cing cell damage. | Chinese Journal of Animal Nutrition, 2021, 33(3) :1663-1674 |
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