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Wof 2B ANy W B T (P<0.05); 5 LPS AL, AST+LPS 4 NF-kB. TNF-a. IL-6. IL-1p £ IPEC-J2 41 i
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Effects of astaxanthin on IPEC-J2 cell inflammation induced by
lipopolysaccharide via TLR4/MyD88/NF-kB signaling pathway
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Abstract: [Objective] To investigate the effect of astaxanthin (AST) on IPEC-J2 cell inflammation induced
by lipopolysaccharide (LPS) via TLR4/MyD88/NF-kB signaling pathway. [ Method] MTT assay was
performed to determine the optimal time and concentrations of astaxanthin and LPS for treating IPEC-J2 cells
and transfected IPEC-J2 cells. Fluorescent quantitative RT-PCR was performed to determine the relative mRNA
expressions of inflammatory factors including NF-xB, TNF-a, IL-6 and IL-1f in IPEC-J2 cells and transfected
IPEC-J2 cells stimulated by LPS. ELISA assays were carried out to determine the secretion amounts of these

inflammatory factors. [Result] The vitality of IPEC-J2 cells and transfected IPEC-J2 cells reached the peak
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when treated with 150 pmol-L™" astaxanthin for 3 h or 100 ng-mL"" lipopolysaccharide for 6 h. Compared with

control group, the relative mRNA expressions and secretions of NF-kB, TNF-a, IL-6 and IL-1f in IPEC-J2 cells

significantly increased in LPS treatment group (P<0.05). Compared with LPS treatment group, the relative

mRNA expressions and secretions of NF-xB, TNF-a, IL-6 and IL-1f8 in LPS+AST group were significantly
lower in IPEC-J2 cells (P<0.05), but did not differ significantly in transfected IPEC-J2 cells (P>0.05).

[ Conclusion] Astaxanthin can inhibit cell inflammation, and its protective effect on cells is related to

TLR4/MyD88/NF-«B signaling pathway.

Key words: astaxanthin; lipopolysaccharide; IPEC-J2 cell; transfected IPEC-J2 cell; TLR4/MyD88/NF-«xB

signaling pathway; inflammatory factor
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DRl IR A FH & SR T R B MmO A TR 2
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I B AP EERST, 2 41 A4 Bl 4 R R G B 7 B A0 S
B, LPS 454 3 Toll #£32 4k (Toll-like receptor,
TLR) b, & {8 G 28 240 B J A K S o 6 348 46 TR 7
A 2 5 RORE R, S BO0LA 4 B M ROE
o A A V2 AT I S AR T 2% 25 A0 SR BT %
24 BRSO B DR 28 R OCTT R 2 M R A
F AN PRIRAE AR AT S AR F, (B0 B il B
fth— Lo 38 EINAAAERIE R . SR —MrE s HLRIE
INEBT R 2 H TR AR R ) R B — o B R
(Astaxanthin, AST), —MREHE MR, | ZFAET
T, BAADUMIE. B 5R % ) E R TR IIRE, RIE
T H 2 H R BN S BT B0 IS R BRI
PUEALRE AR B T 300 B e 2, g HORE O T 1 4A
i ARG L 5L IPEC-12 40 i Fl % e
IPEC-J2 2 i 78 i A5 284 SR AF 50 MR 75 3% 0T 28 i 1) Je
I, DR T 25 7E 5 00 T A 98 5 VR 9T T T P S 4
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1 RS

L1 ##

1.1.1  E£&XM  WFFHZR.LPS\MTT ¥ (3£ H
Sigma /A @ ); DMEM basic. I 4 L& Trypsin-
EDTA(3E Thermo Fisher Scientific A #l);
Penicillin-Streptomycin(3£ [E HyClone A #]);
DMSO(Jt 5% Solarbio A F]); RNA Lyzol(_ i
ExCell Bio /A #l); First-Strand ¢cDNA Synthesis
Kit(3 [ GeneCopoeia 4 F]); SYBR Premix Ex
Taq 1 (H A TaKaRa A #]); 519 (LA TAEY)

ELISA & (i It AED) .
112 228 HEALmE R R E 74 ([
Binder A #]); 81 8 A1 2 Bt & 4 H 2 AR5 2
# (HA Olympus 2 #]); Thermo B#RAX (1 ifg FEER
TR RACES ) mE AR B 0L (FE [ Sigma A H));
¢t E F PCR A (3% [H Bio-Rad A H]).
1.2 75k
1.2.1 @mi3ERA4om AR ER9 A
(IPEC-J2) A1 MyD88 #a i€ # 4% IPEC-J2 % 5 /R4t /i
F (F Y% IPEC-12) 1R AF T35 MR ARV K 5240 i A 4 %
SEEG o KA HRE T VR R I I A ON B R RS
BN 10% B4 L35 AW 9 DMEM 855 3 b,
BT 37 C. COy RN 5% A H il 3 I 46 P 55
Fr, T2 A A 2 A 1 R LR AN B S Wi FH BRI
AR . MR AN 5 H 1, 2 30K A i # N
6 FLAH AR BL 96 FLAH MR 1 4k 8215 3%, IR0
4 XHIRYL, BF T R4 (AST 41). JlE £ b4l
(LPS 4H). iR 75 R TUORY 4 (AST+LPS 4H).
1.2.2 MTT A2 M 3F # & *F [PEC-J2 0 feufm 4% 4
IPEC-J2 @& 1 e %ok YL LL 1x10° mL " $% 5k
% 96 FLEFFRIRH, 100 pL-fL ', B F37 C. CO, 1k
BN 5% WITHIR S FRAE N HE %12 h J&, IR
Ha, WEINE RIKEHE Y 0,10, 50, 100, 150,
200 pmol-L™, BN 10 MEE, 2 4HE 1.3.6h
Ja # E3EWL N 100 pL 1 mg-mL™" A MTT &,
RF% 1 h JG 33 MTT %9, MU0 100 uL /)
DMSO, #k¥ 28 P47 # 5 5 min, BEFRIX 490 nm I
KNI B B, LA IS 77 B e IR ERR HE, i
I AL 3 TPEC-J2 ZH i FH % 4 TPEC-J2.4H i 1) £ AR UF
T 2R AL BRI FE AL BRI [A]
1.2.3  MTT &40 fg % 452t IPEC-J2 fm oo b 4
IPEC-12 tnfigi& heg % SR “1.2.27 FIBRE:
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BE 6 JLAuR T, 2 mL-FL", BT 37 ‘C. CO, &
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ANTR) 43 20T 40 M3k 47 AH AL BE . 22 i RNA Lyzol
Ui IR E RNA A RNA i &k g, 5L

D160 nm/D280 nm 15 1.8~2.0 Z [8]; R HE cDNA i B 15
¥ RNA #5354 cDNA; SR % % 8 & PCR R H
20 uL X N4k % : SYBR Premix 10 pL. b R34
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95 C FiAEME 30 5;95 'C &M 55, 60 'C iBK 30 s,
40 MIEFF; 65 °C 55,95 °C 550 HBIRERN, FHIK
R E GADPH R:PE AN S, 24 it |
R 7 RIAX RIS, 51F5PHE 1.

£1 RHEE PCRIIYFTIR

Table 1 Fluorescence quantitative PCR primer sequences

B A 1ER5I7(5'—3" KA 519)(5'—3")
GADPH CTCAACGGGAAGCTCACTGG TGATCTCATCATACTTGGCAGGTT
NF-xB TGCAAGGGATAAGGATGTTAGGAG CCAACGAGGGAGACGGTGAT
TNF-a ACCTGCCTGTGCTGAGTT ATGAAGTGCTGGGACACC
IL-6 CTGCTTCTGGTGATGGCTAC CGGCATTTGTGGTGGG
IL-1B GGCTACTGCCTTCCCTACC CCTGATTGAACCCAGATTGG
1.2.5 ELISA %3 & % 2t g % 48R # 2m e X gk 2 ERGNH

B F 5 ik Hrn ] PBS 22 MR B 7 4b B 47
(2, JHEEAH 2 1x10° mL " 2 5% Rl Aot e 4
o A5 LB i M PN 435 2 000~3 000 r-min ' &0
20 min JEAFAUEE i . 18 ELISA {7 & ik
AR, AR A0 IR FE RN Dyso am 22 A5 0 10 28,
S EIE T
1.3 BN

Fr 8 B 45 75 Excel )0 Iy %3 5, H
SPSS19.0 Gt it 3k A i3k 47 B K 25 7 2 43 i, K H
Duncan’s vk XF A [A) &b B 40 347 2 & Ee#%, R
¢ K55 53 At IPEC-J2 20 i fli% 44 IPEC-J2 401

£t

2.1 HREEXT IPEC-J2 fREFNEE 4 IPEC-J2 AAE

EIHIF N

FAAS IR & B2 (1 4F 75 2% (04 104 504 100+ 150,
200 pmol-L™") 735 4R IPEC-J2 40 i fil%: 4% IPEC-
J2 4 1.3 A1 6 ho HHIE 1A AT, FEEERE RIK
FE ()7t i, IPEC-12 40 i ) 2 26T FE a5y, 4
AbFE 3 h HUFFE R IKE N 150 pmol-L ' i, IPEC-
J2 AR ik B, B m T HAL (P<0.05),
B 1B 7] %1, qUFF AL 3 hy WIS 100
150 pmol-L™" I}, #44L IPEC-1240 3% 1 B2 & T
HAhdH, AT 5 IPEC-J2 41 AR AbBE 25 AH— 2%, AiTbA

- 1h -®3h —4 6h

2.5 A:TPEC-12 40f3% 1)

1.5F

D490 nm

0.5

0 1 1 1 1 1 1
0 10 50 100 150 200

¢ (AST)/(umol-L")

2.5 B: %Y IPEC-J2 40f3% /1
20F
151
Q
1.0 -
05F
1 1

0 1 1 1 1
0 10 50 100 150 200

¢ (AST)/(umol-L")

1 ENERLIEX IPEC-J2 LRAEFNEE R IPEC-J2 HHARIE FIH9S 00
Fig. 1 Effects of astaxanthin treatment on vitalities of IPEC-J2 cells and transfected IPEC-J2 cells
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Ja AR K 150 umol L' HIKFE % .

2.2 BEZHEXT IPEC-J2 4AREFNSE 3 IPEC-J2 4HA8
WALl
FAS 7] Joi &9 B /9 LPS(0+ 10+ 50+ 80 100-

- 3h
4 A: IPEC-J2 4 ji03% 71

D490 nm
[\
T

0 1 1 1 1 1 1

200 ng-mL™") 73 5 4L F IPEC-J2 40 ffg fl% 4k TPEC-
J2 408 3.6 A1 12 ho W1l 2 fr7w, 24 A 100 ng-mL!
LPS 4bFE 6 h i}, IPEC-J2 40 fl#: 4% IPEC-J2 40
TG IR B, W T AN .

- 6h —— 12h

3 - B: #:4L IPEC-J2 4Hf03E /7

D490 nm

0 10 50 80 100 200
p (LPS)/(ng-mL™")

1 1 1 1
0 10 0 100 150 200
p (LPS)/(ng-mL")

E2 BE%HELLIEX IPEC-J2 4HREFNEEH IPEC-J2 4RAEE SIHIS2 00
Fig. 2 Effects of LPS treatment on vitalities of IPEC-J2 cells and transfected IPEC-J2 cells
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Fig.3 Effects of astaxanthin on expression of cell inflammatory factors stimulated by LPS
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Fig. 4 Effects of the astaxanthin on secretion of cell inflammatory factors stimulated by LPS
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