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Effect of astaxanthin on inflammatory response of RAW264.7 cells
induced by lipopolysaccharide and its mechanism

SONG Yang, ZHU Lingyu, LI Ruonan, ZHENG Xin
(College of Animal Science and Technology, Jilin Agricultural University, Changchun 130118, China)

Abstract: [Objective] To study the effect of astaxanthin (AST) on the inflammatory response of RAW264.7
cells induced by lipopolysaccharide (LPS) and the mechanism, and provide a theoretical basis for using AST in
inflammation therapy. [ Method] Different concentrations of LPS and AST were used to treat RAW264.7 cells
for different time. The optimal treatment concentration and time were determined by MTT method. After
applying the optimal treatment, the secretion, mRNA relative expression and protein relative expression of
inflammatory factors were detected by ELISA, fluorescence quantitative PCR and Western blot method
respectively. [Result] When treated with 100 pmol/L AST and 2 pg/mL LPS for 3 h, the viability of
RAW264.7 cells was at the peak. Compared with the control group, the secretion of TNF-a, IL-6 and Caspase-1
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in RAW264.7 cells of LPS group reduced by 12.83%, 9.66% and 20.80% respectively(P<0.05). LPS promoted
the expression of TLR4/MyD88/NF-kB pathway-related proteins with relative expression of TLR4 and NF-
KB p65 proteins enhanced by 195.40% and 226.95% respectively(P<0.05). Compared with LPS group, AST had

inhibitory effects on the secretion and mRNA expression of inflammatory factors in AST+LPS group, and the
relative expression of TLR4, MyD88 and NF-kB p65 proteins reduced by 54.99%, 45.70% and 28.20%
respectively (P<0.05). [Conclusion] AST pre-protection can inhibit the expression of TLR4/MyD88/NF-xB

pathway-related proteins, thereby alleviate the inflammatory response in RAW264.7 cells induced by LPS.

Key words: inflammatory response; astaxanthin; lipopolysaccharide; TLR4/MyD88/NF-kB signaling pathway
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M5 . qPCR KH 20 pL 1 ¥if& % : SYBR Premix
10 uL. b FHE51494% 1 uL. ddH,0 6 pL. cDNA #5
B2 ple. RMNFEFH: 95 C FASYE 30 ;95 C 28
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#*1 qPCR IS5
Table1 qPCR primer sequence

# X Gene 1E [\ 5 #)(5'—3") Forward primer J2 7] 5] #1(5'—3") Reverse primer

18s RNA CTCAACACGGGAAACCTCAC CGCTCCACCAACTAAGAACG
IL-15 GGCTACTGCCTTCCCTACC CCTGATTGAACCCAGATTGG
TNF-a ACCTGCCTGTGCTGAGTT ATGAAGTGCTGGGACACC

IL-18 GGCCGACTTCACTGTACAACCG GGTCACAGCCAGTCCTCTTACTTC
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N—PiAfE 4 C XM FHEER. H 1xTBST idH#
BEAT W M5 5 43 30 I N AR N G HRP B c 0 =978,
Bl 206 (3% 1:2 000 /R FH EL AR Al 2L 41
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IR 2 A T 400 34 64 12, 24,48 h, it MTT
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212 J§ %4Exr RAW264.7 tafini& 169750 X RAW

25¢

201 a ,

/D3t 490 om
o Dy, 490 nm
—
W
T
o
(o

D s, 490 um
Diycaiment, 490
—_
=
T
(e]

0.5F

3 6

264.7 4R FH AN [ o3 50 FE 6 B 1) i 2 W dE AT A
[i) BF ) f AL, B2 0.0.5.1.0.2.0.5.0.10.0
ng/mL (1) 2 5 %AE T 400 3. 6. 12,24, 48 h, &
i MTT #0052 RAW264.7 4135 /1. 45 5
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LPS #1f#) TNF-a. IL-1B. IL-6 }% Caspase-1 ] 57 &
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W R AT RS fd TNF-a. IL-1B. IL-6 /% Caspase-
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Different lowercase letters on bars of the same treatment time indicate significant difference among treatment groups (P<0.05, Duncan’s method)
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Fig. 1 Effect of astaxanthin on the viability of RAW264.7 cells at different concentration
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Fig. 2 Effect of different content of lipopolysaccharide on the viability of RAW264.7 cells
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Fig. 3 Effects of astaxanthin pre-protection on inflammatory factor secretion from RAW264.7 cells stimulated by

lipopolysaccharide
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Fig. 4 Effects of astaxanthin pre-protection on mRNA expression of inflammatory factor in RAW264.7 cells stimulated by
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Fig. 6 Effects of astaxanthin pre-protection on relative protein expression of inflammatory factor in RAW264.7 cells
stimulated by lipopolysaccharide



5 ] R

BH, &5 iR AR 25510 RAW264.7 4H 58 A SN P 5 S AL 15

3 WS

PP AR R A 52 A5 4T M B A HE ) R R AR
BABALE o 98RE N AT -1 B i H4UE R %
LRI FR S R 2 R AR B H . SR, X s M
W= A A 5 B, SRR A i, TR
RN RS IR o DRI, B A 75 BE0E 2 0 7T JO0E
S TARN

Y ML R 1R AR )2 R TR X A
AEWERGOR B E T QR T4 AR K R T A
P9 R, =38 I8 Bl 7 1 17 o 4 o LA A e
e RN P38 2 A sl R R K AN
R4S B M K 48, WA 35 905 %Ak o TNF-00 22—
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