Y EFRF 2017,29(11) 14116-4122
Chinese Journal of Animal Nutrition

doi: 10.3969/j.issn.1006-267x.2017.11.034

R & tE XS {7 38 B b B2 40 Be 52 9 R A Y
ifE 4= ke HAE R AL

£ O AT & AR BREeT
LRI K BT RR R A Kb 410128250 BLAOL BHEBE T PR AEBIZO0T, BT 530001)

O E., AXBEAEX KM 545 (ABPS) &5 £ 48 (LPS) % 9% R FTAF 3% = L i e
(IPEC-J2) 4% X 4m Je B -F 4 s Fo £ A 69 %5 v@ | FF4R 3T ABPS 842 IPEC-J2 % J& & 8 7T A8 49 4F JA AL
#, A 4~5 489 IPEC-J2, 3 5 A & 5% FAm 0( 2+ ) 300,600,900 .1 200 pg/mL ABPS #o
10 ug/mL LPS, B 12 AT A, H5LA 1 AT A, 32K T2 hJE, KA BRE L Z RN E
(ELISA) 7 i #m ABPS AL X ta i A F & wa e~ 1(IL-1) . @ @ie% 6(IL-6) . & & LA~
% 8(IL-8) Mt /B A 5L B -F o (TNF-a) 2 3k & 49 % »a, 5k A 5 6F £ & PCR M € Toll # % 4k 4
(TLR4) #:#: % W -F «B(NF-«kB) #) mRNA % ik &, & ] Western blot 3% | £ TLR4  NF-kB , #
B EHF «kB(p-NFkB) &G Rk &, £2R I 7. 55 Ba4, 300,600,900 F=
1 200 wg/mL ABPS 2848 2 % &, V" IL-1.IL-6,IL-8 #= TNF-a ) %t % ( P<0.05) ;300 pg/mL
ABPS 2048 % % & V' p-NF-kB & & #) & ik & (P<0.05),900 #= 1 200 wg/mL ABPS %1%t 2 &
"V TLR4 NF-xkB #) mRNA #= NF-kB % & #) & £ ¥ (P<0.05) , W 7T JL, ABPS i# it TLR4/
NF-kBAZ 5 # 5 i& 12 R A4 AT X tm Jo B F 64 ool | A i 25 1 52, 5 0 8k A& IR . ABPS i@ it # 4249
#) NF-kB %% B2 A it 42 5k AR 52,98 B3, 29 K % ABPS ) & i@ it 49 %) TLR4 mRNA  NF-kB mRNA

#» NF-kB & & 09 & ik & R % 8 005 Mk,

KGR FMe S8, AR B4R X mie B T ; Toll #24k 4; 44 F AT «B

FE 4355828 X HkFRIZAD A

Jo 38 2 LR I A RIS SR RO R AR, W
JENUR e R G0 BB G 4y, i B T fig
PR R SRR S R L B A0 A P s N R
PN A FEAE T, HAS A 67 58 W 0 s PN 1R
FRICE , RSN AN S 0 R, 2 5 i v
R BRSE BN, R 2 (LPS) X Fh i 2% (K B
PETE A = P2 5 B0 M B D) RE ALY E 2
R —, HAE LS 2 0 2 808 B - 5 40 b )
Toll ¥E3Z 1k 4( TLR4 ) /B 55 5% [ F «B (NF-«B) {5
5 il R 240 L P ) 5 1 RN AR oA R A A XL £
KB, SOk 20, W 2 B0 & —
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F AR B% , ABPS J@ it TLR4/NF-kB 55 Sk
T 52 A2 9% 20 JfL DR T B R0, AT el 35 i
AR

AR I B LUAT 35 25 I b B 40 (TPEC-12) A
FEHL 5 ABPS XF LPS N i 1) IPEC-J2 B 4 AE 21
M By 5% 0, 3% F IPEC-J2 2 75 i 7 TLR4/
NF-kBAF 55 T 3450 0 G2 fiff S 8 IO 8L, A 9 485 2R T
BN AAT T f#% ABPS fR-47 I 1 52 30t 1) 43 F HIL ,
i ABPS TESh A= e I A R AL B MK B

1 #REFE

1.1 Apak
IPEC-J2 Hi A [E Bl 27 B 7 #4017 ARk A S F 5T
P g

1.2 FEHREIEF

ABPS Il A P4% REa B E YA R A | 2l
98% ; LPS Iy [ Sigma-Aldrich 72\ &) ; DMEM/F12
Hig 2k 0.25% 56 R EE i XL ial50 W H Hyclone
A G4 LT (FBS) 41 MR A7 W H Gibeo 23
Ak B R R 22 vh W (PBS) 19 H Biotopped
NCIN
1.3 ZApatEss

M 4~5 180 IPEC-12, 35 3515 & 45 DMEM/
F12 B35 5 (& 10% FBS 1% W) B 35 55
BT AR IR (37 € 5% CO, 95% %)
PIEEFE . BUAD 76 X5 A K Y TPEC-02 40 i, 76
DMEM/F12 # 3% 3 v 43 Jil I A 0 (X ) (300,
600,900 .1 200 wg/mL ) ABPS #l 10 wg/mL [
LPS, &4 12 NEE (1412 L), HfL A 1 4
BE B EER, HFE 205,15
oK FHTAZE 37 CJa il PBS Bk 3 WK, SR )5 R
I ZE 37 TIF Y 0.25% [ A I H LM 3 min,
HilA DMEM/F12 #3534 1k [
1.4 IPEC-J2 i EF 5 i RN E

>R FH IR B 93 W8 B U 5 ( ELISA ) J7 32 0 2 24
M5 A R 1(IL-1) 4R & 6 (IL-6) |
F 202 8 (IL-8) Fl i I8 ¥R 38 Il F o ( TNF-at)
(1) 431 i, e R 7] G U BH A3 9 O 3 R D R AT
e, ARG 4 T il a4 Fh sl 7 B2 2218 ~
25 CE I V4 2 /0 30 min, £ 7 ;B bR 5 75 D
FEAR TN ZE AW A BEAR A, 37 CIRE 2 h; F LMWK,
T, IMAAEYZEFRIC TAER,37 CIRE 1 h; #E
WA PBS Vit 3 ¥k, LT, i A B & 42016 P il

(HRP) #ric 6 M ,37 CHLE 1 h; FF LWk, PBS
et 5 W, T, I AR W, 37 Tkt W A
15~30 min, AT A 2 1k W, 2 1k &R 2 OB
5 min, F B Fr A 7F 450 nm 3 K W 2 WG E
(OD)fH.

1.5 SEEEE PCR(RT-qPCR) # Il IPEC-J2
TLR4 #1 NF-kB B mRNA Rz &

4 M 22 R I AR ), B0, FEHLE RNA, &
RNA #2557 Trizol W B 32 [# Invitrogen /A A, %
JEFEI 1Y RNA %l T8 aliok v, B 42 B0 &
RNA JH 1% B et e e v vk e Hooe 8k (B 1)
JC DNA 75 9% 445 . B RNA 20 50 143 0606 BE 378
260 5 280 nm T #;{lll, OD260 nm/OD280 nm 7E
1.8~2.0 FrAlRH

El1 & RNA REEKE
Fig.1 Agarose gel electrophoresis result of total RNA

SR T AH ] Vi BBE 114 0 RNA R i 452 300 7 %3 )
B (bR Ryt A ) U BH A5 SR B i 33 i S R
W, SRR 30 pL, FFSCmf o i PCR Y J % 5%
FEHI (cDNA) T -20 CR-AF, H 8% K 75 1
NCBI #8255 51 9 i1 R A Primer 5 34, 5
YIFSNSEOLEE 1, K SYBRGreen I 72, 52 7F
%% ¢ % & RCP {{ PIKO REAL 96 ( Thermo) |- i
7o BAORERBAER 3 AFL, B4l 10 L, 3
30 LR R RS9 1 pL, b FESI W
(10 pmol/L) % 0.5 uL,2xXSYBRGreen PCR Mas-
ter Mix 15 pL, KA LB 17K 2 30 pL, § 3%
W AAF M 250 € .3 min;95 C .10 min,95 C .5 s,
60 C .30 s,40 NEH, P25 5 H 60 ~
95 Tl b fif th 22, W 45 S 27 T &
mRNA Rk &, HNZSHEK g N3 & H
( B-actin) X 4% 3 [H & 18 AP A7 85— 4k, THE A
/(1

ACt=HBIEH cr-NZ A Ct,
~AACt= %t B4 ACt—iR I 4 ACt,
mRNA F k=274
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Table 1 Parameters of primers for RT-qPCR

HEH G/l PIg R GenBank % 7%
Genes Primer sequences (5'—3") Amplification length/bp GenBank accession No.
B HJLZ'j] HHA J:m? :CATCCTGCGTCTGGACCTGG 116 NM_001101.3
B-actin T : TAATGTCACGCACGATTTCC
Toll ¥:3Z Uit

oll FEZAK 4 J:()?\?.CCACCTGTCAGATAAGCG 104 NM._001113039.2
TLRA T : CCTCACCCAGTCTTCGTC

g R i

e sk HF kB Lﬁ : AAGAGCAGCGTGGTGGGCAGTG 163 NM_001048232.1
NF-kB T if : CCGGAACGGTCTCCATCACAATC

1.6 Western blot i% il & IPEC-J2 1 TLR4,
NF-«BFNf B8 I #% ¥ 5k [H F «B ( p-NF-xB) & H
RiErE

VRS B0 2 min, 75 FIHR, AR
e W, 18 25 vk B & 1 30 min; 4 C,
12 000 t/min.0> 15 min, FFI, #5218 50:1 Fdd| —
ERR (BCA) W, TR AT o il 1 28 1 J5 s 7 o
WeJE k2 mg/mL; 435142 0.1.2.3.4.5 f1 6 wL Nl
2| 96 fLAR T, FHZE MR AK AR 2] 20 wL ., Jnfs A i
# 96 fLAR T, ¥ F] 20 wL; 4 FL 43 B A0 200 pL
BCA ¥ ,37 C#E 30 min, M85 M 09I &
S5 T2 b v 0 2 AR AR A o ol SR
JE, B50~100 pg A5 5x EAEZPRIRA S,
WK 5 min B AVKE RS, CARME AR
HEAT A+ ke LB R A ( SDS ) — 78 M A B 5 i H vk
(PAGE) 73 85, /0 B 12% , R 45 K 5% . e 4 it
FLUKHL R 80 V, Zr B i HL VK HL R 120 V., Ff
TR W5 F K B IR &k Yk, kTR E G
RS A TR LT e WL, B, Ve, A 1xTBST
P —Prik I —E R R IS —h— BT,
4 CiTW, W H LR, 1xTBST ¥ 3 K, &K
15 min, H] 1xTBST # & HRP #5ic (1 — 4T ( Pro-

Fz 2 ABPS X LPS &M T IPEC-J2 fifE F4ib =

teintech 23 F)) , i BE LA 1:3 000, K Fi BE J5 ) — 4L
L AL ¥ 45~60 min, $FH 459, 1xXTBST 7%
3 K, AKX 15 min, ffi [ ECL 1k % ¥k ( Thermo
o] SRR 3 min, MK AU A, 78 1 &
W X e R B CEORD 2 5i003 b ; 5 sk
wEHARAIE=HMNEAKEHB/ NSEAKEE,
1.7 HESH

Bl R H SPSS 17.0 St it 1 it o i,
SEE R £ HE H 8 Duncan BQiE#E1T, 25 8 FOF
PUE bR EZE TR, P<0.05 N2 0E

2 #F B
2.1 ABPS X} LPS %% [ # T IPEC-J2 ZH i@
B F 5 i =/ &0

2 WoR, 5 X4 L, 300,600,900 F
1 200 pg/mL ABPSZH 4 fifg K- IL-1 ,IL-6 ,IL-8 F/I
TNF-a [ 73 W5 5 12 35 R (P <0.05) , 300,600,
900 11 200 wg/mL ABPS £H [&] 41 g X 1 43 i 42
27 B EF(P<0.05), H IL-1,IL-6 ,IL-8 Fil TNF-a
()53 W6 i 5 ABPS WS finvik B 22— i RO &R Bl
& ABPS TSNV BE A5G e b

sk

Table 2 Effects of ABPS on cytokine secretions in IPEC-J2 under LPS immunological stress pg/mL
lE| ABPS #J¥ ABPS concentration/ ( pLg/mL) P{H
Items 0 300 600 900 1200 P-value
HAIEA 2 1 IL-1 48.25+0.46"  45.06£0.32°  42.73£0.49°  40.92+0.62°  39.89+0.49° <0.000 1
H4n % 6 IL-6 15.43+0.21*  13.30+0.14° 8.76x0.15° 7.96+0.20° 7.44£0.15° <0.000 1
M4/ % 8 IL-8 764.93£9.35°  670.79+6.13°  609.67+9.09° 531.59+11.04° 478.42+9.13° <0.000 1
MR ERFE N F o TNF- 818.42+8.81"  743.22+5.90° 633.99+10.91° 603.05+10.77° 529.45+9.69° <0.000 1

[T 80 R AR AN R 7B 7R 22 53 1. 3% (P<0.05)

Values in the same row with different letter superscripts differ significantly ( P<0.05).
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2.2  ABPS X LPS & %& i i T IPEC-J2 H
TLR4 FINF-xkB ) mRNA FRi% 28500

Kl 2 Sor, 55X A AR B, 900 AT 1 200 weg/mL
ABPS % TLR4 Fl NF-«kB ft) mRNA 2 ik 7 i 2 [%
ik ( P<0.05) ,300 pg/mL ABPS 4| TLR4 | NF-«kB

151 @

a

i
-
54 b b
E 1.0 I .
= I
&
X d
£os
]
Fq

0
0 300 600 900 1200

ABPS¥# & ABPS concentration/(ug/mL)

BARAEIEARE AR 7B Fn 22 5 W3 (P<0.05) . A,

) mRNA F ik i % F+ 5 (P<0.05) ,600 pg/mL
ABPS 4| TLR4 I NF-«B [¥) mRNA ik & 5 % i#
H2EFARE (P>0.05) HALT X R4, TLR4 FI
NF-«kB ] mRNA Rikit 5 ABPS iN Nk &2 — &
A AE 2R BEE ABPS VRNV B A 388 I imi sk 2>

b a
|
2
g
<9
Z
2 b
Mo b I
c
® d
X
0
0 300 600 900 1200

ABPS¥# & ABPS concentration/(ng/mL)

Data columns with different small letters mean significant difference ( P<0.05). The same as below.

B 2 ABPS Xf LPS %& M # T IPEC-J2 Fi TLR4(a) #1 NF-xB ] mRNA RKiX £ (b) AR
Fig.2 Effects of ABPS on mRNA expression levels of TLR4 (a) and NF-«kB (b) in
IPEC-J2 under LPS immunological stress

2.3 ABPS xf LPS & %% [ # T IPEC-J2 H
TLR4 NF-«B #1 p-NF-«kB & B &% E M0

Bl 3 @, 54 AH I, 300 pg/mL ABPS
41 TLRA 133k 2 W 2 & T X R4 (P<0.05)
600,900 F11 200 wg/mL ABPS #4] TLR4 7 1335
HEX A Z R AR F(P>0.05);1 200 ng/mL
ABPS 4] NF-kB & [ %k & B F K T X 4l (P<
0.05),300.600 F11 900 pwg/mL ABPS 21 NF-«B &
HZFEAR W FE T AR (P<0.05) ;300 pg/mL
ABPS 4 p-NF-kB % [ 3% ik & W 2 (% T % 41
(P<0.05), 600,900 Fl 1 200 wg/mL ABPS 41
p-NF-kBEH FAF SA A ZE R AR F (P<
0.05) .

3 i

Ji I 5z 24 2 A 9 D A A Ao i 3 E A BL AR
BI5E 1 B4, TPEC-J2 48 T 1 H /N
Ko Bl 40, W 1 R i T b Bz 40 A A B0 R fF 5
(CGR/PO 7B S ¥ St 1
Ji L iz 240 B TR 5 D R A 0 A AR W 1 5052 31 LPS il
P, B8 4 W AR R 4 L [N IL-1, IL-6, IL-8 Al
TNF-o 25127 AR 45 R UESE T LPS 1] LU

T30 IPEC-J2 41 53 WA 02 % 4t B I . 42 4% 4 e
PR 18 R B T 375 3 i b B 4 O T, 34 5 4
b 8 R AR e A T AL s AR B ek
PR 20 0 45 2 0 0 A g T AR R A, 5 1R —
YA IE 9 A I VAL U8 IR, 0 T SO 5 IR
Y5 RIK i 25 DR A BT TR O D /AR % 4 e [
TR o WA R T A B R . ABPS REiE
T AL AE 52 41 A PR 0 B ke 4 L G g
TOBIRIEA, BRI Chen %1 W57 %
Y, ABPS I #5141 4% I 42 48 i i (X 7+ TNF-
o A % 18 (IL-1B) (IL-6 FX) 4r W& ; ABPS
W REHE &5 A7 8 IR 25 1 86 B 0 i 2R Ok 1L 285 1)
IL-1B PR H K, FLR & 98 & B, (e 5
AR AR I ABPS L RE R = IL7E P TNF-a 194
Whig, [HYHLIRTEZ LPS F e I 5 300 R 41 i
7 B, ABPS BE 31 1 2 2 4 il XL -7 14
W KRB EUHEST & B, ABPS RENS 3 2%
LPS FF 8 A A58 1% v ) TNF-o T, ik SCR
W55 25 Bt F2 B, ABPS REFD ] LPS 214144 1.
SO 2 0 M A0 B TR i B T L AR/ T
K IN ABPS RE R AR TNF-o 115 PE , MM A A /N B
RIERNL, 2ok 4 L0, ABPS ¥
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TN RERE 2384746 1 A B DI RE , SR 11T ABPS J& 75 RE il IL-1 .IL-6 .IL-8 Fil TNF-a, X & ABPS fE 2% fi# s i

VR R 20 AR R Al R 09 B O K 4
PE VT PURAE M AR, A5 25 R &
it HWE ) ABPS Rl LPS Jr &t IPEC-J2 437

ABPS¥EE ABPS concentration/(ug/mL)

a 0 300 600 900 1200
== PULBIE A B-actin
1.0
a
2 0.8 L
—
5 b b
g 0.6 ¢ b ?
E[P( 0.4
% B
S 0.2
Ol— T T T -
0 300 600 900 1200

ABPS¥KJE ABPS concentration/(ug/mL)

¥ ¥ 3% K T-«B NF-«B

b

G E N BRI T HSKYE , hitE— 2 F5Y ABPS X
IPEC-J2 ()4 3% YV #2 HL | 25 LAt

ABPS# & ABPS concentration/(ug/mL)

0 300 600 900 1200
----- B % F«B NF-«B
BULENE H B-actin
1.0
0.8
0.6
0.2
0

300 600 900 1200
ABPS(ZUEF ABPS concentration/(ug/mL)

ABPS¥ ¥ ABPS concentration/(ug/mL)

0

300 600 900 1200

- T BB RF T B p-NF«B

———— BWLZNEE A B-actin
m
¥
% 0.8
a a a a
g oo06f @ i ! I
N-
0.4 b
g
=
& 9 :
B 0 300 600 900 1200

ABPS¥KJE ABPS concentration/(ug/mL)

E 3 ABPS X} LPS %Z i T IPEC-J2 &1 TLR4 (a) NF-kB (b) 1 p-NF-«kB (¢) EERIZEE

b

Fig.3 Effects of ABPS on TLR4(a), NF-kB (b) and p-NF-kB (c¢) protein expression

levels in IPEC-J2 under LPS immunological stress

TLR4 J& KSR G 98 R 40 vh iy 5 R A2 4Kt 2
LPS f 3 Z 50 52 (k) TLR4 4 3% LPS | ¥4
J& G S AL B A0 P, 38 o B R 20 o fE 1A 88
(MyD88) & #t A1 A 4K #t 1Y {5 5 8 B% ¥ 75 NF-
kB SRR R R F 1 K BRI, S sh LA 46
LIV, NF-kB J& TLR4 " ¥ 1 25 4 58 S 1) — 41
LR S F, R B R R A i S
PT ERAE R AE ™ . 55 RAE R
AR 4 4 il 7 TNF-a IL-1 H1 IL-6 453 2 3iF
SCA[ 37 NF-kB #5120 W55 & B, Fsehi ) 2 b
AEIE o #0 H NF-«B I 1k 1 & 4% H Pt & & 1
R ARG 45 R B OR  W HE ABPS RE L E
F#AK LPS £ % ¥4 F TLRA . NF-kB 1) mRNA Fi

NF-«B & [ 1) 25 &, I JE ABPS fig B & FRAIX
p-NF-«xB & [ 1Y & ik &, X £ U] ABPS i if
TLR4/NF-kB {55 %5 S & 42 S M H| LPS 500 17 34
T IPEC-J2 i 4 20 Jfd PR 1~ ) RE 50, A T % i 9 928 1o
PO 3 4G 4HKIEJ%U“E’J ABPS K AE/ERHY
PEFEAT X 5], K vk F ABPS i 5o 7 32 310 ] NF-«B
’@iﬁa’mﬁﬁﬂéﬁ“ﬁﬁaﬁmﬁi,mmg ABPS | J2& 18
4l TLR4 #) mRNA  NF-kB ) mRNA F1 NF-

kB £ [ 3218 R G Al S BE L L,
4 4 it

ABPS i it TLR4/NF-«B 5 55 S & 12 % #

PEAE I8 AR IR 3~ 1) 70 b, AT 5 figk S 5 7 384, AR 7k
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i ABPS 38 3 B3 NF-xB B 18 1k 1 75 K B A%

G BE L I, = W ABPS M| 2

18 o 0 H TLRA 1Y

mRNA NF-xB ) mRNA Fil NF-kB & A £ ik &
P33 R R
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Achyranthes bidentata Polysaccharides: Regulation on
Immunological Stress in Piglet Intestinal Epithelial Cells and
Its Action Mechanism

WANG Xiong' LI Mengwei® MA Jie' CHEN Qinghua'”
(1. College of Animal Science and Technology, Hunan Agricultural University, Changsha 410128, China; 2. Buffalo
Research Institute, Chinese Academy of Agricultural Sciences, Nanning 530001, China)

Abstract; The purpose of this research was to investigate the effects of Achyranthes bidentata polysaccharides
(ABPS) on secretions and expressions of proinflammatory cytokines in piglets jejunum epithelial cells (IPEC-
J2) under the immunological stress of lipopolysaccharide (LPS), and to explore the possible mechanism of
ABPS to regulate the immune stress of IPEC-J2. The 4th and 5th passages of IPEC-J2 were selected and cul-
tured with 0 ( control) , 300, 600, 900 and 1 200 wg/mL ABPS, respectively, and both with 10 pg/mL
LPS. Each group had 12 replicates with 1proe as 1 replicate. After cultured for 72 h, secretions of proinflam-
matory cytokines [ interleukin (IL-1), interleukin 6 (IL-6) , interleukin 8 (IL-8) and tumor necrosis factor «
( TNF-a) ] were detected by enzyme linked immunosorbent assay ( ELISA) method, expression levels of Toll-
like receptor 4 ( TLR4) and nuclear factor kB ( NF-kB) mRNAs were detected by real time quantitive PCR,
and expression levels of TLR4, NF-kB and phosphorylated nuclear factor kB ( p-NF-kB) proteins were detec-
ted by Western blot method. The results showed as follows; compared with control group, secretions of IL-1,
IL-6, IL-8 and TNF-a were significantly decreased in 300, 600, 900 and 1 200 pg/mL ABPS groups ( P<
0.05) ; 300 wg/mL ABPS group significantly reduced p-NF-kB protein expression level ( P<0.05) ; 900 and
1 200 wg/mL ABPS group significantly reduced the expression levels of NF-kB and TLR4 mRNAs, and NF-
kB protein ( P<0.05). In conclusion, ABPS control the release of proinflammatory cytokines and relieve im-
mune stress through TLR4/NF-kB signal transduction pathway, low concentration of ABPS reduce immune
stress by inhibiting NF-kB phosphorylation process, high concentration of ABPS alleviate immune stress by in-
hibiting TLR4 mRNA , NF-«B mRNA and NF-«kB protein expressions. | Chinese Journal of Animal Nutrition ,
2017, 29(11) :4116-4122]
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