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Study of astaxanthin improves gouty chondrocyte injury induced by sodium urate
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Abstract; Objective
(ASTA) on gouty chondrocyte injury induced by monosodium urate

To investigate the protective effect of astaxanthin

crystal (MSU) and its mechanism. Methods The gout cell model by

sodium urate crystals was established. C — 2812 cells were randomly
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divided into blank group ( conventional culture), model group (200 pg+ mL™" MSU), experimental — L group
(200 pg + mL™" MSU +20 pwmol - mL™" ASTA), experimental — H group (200 pg + mL~' MSU +40 wmol « L'
ASTA) , experimental — H + Vector group ( transfected with Vector +200 pg + mL ™' MSU +40 pmol - L™" ASTA),
experimental — H + NLRP3 group (transfected with NLRP3 plasmid +200 pg + mL ™" MSU +40 wmol - L™ ASTA). Cell
counting kit —8 ( CCK —8) assay was used to detect the cell proliferation rate; Western blot assay was used to detect the
expression of related proteins; the levels of Hyp and GAG were detected by enzyme — linked immunosorbent assay
(ELISA). Results The cell proliferation rate of blank group, model group, experimental — L group and experimental — H
group were (100.00 £5.40)% , (67.41 £4.52)% , (72.69 £5.05)% and (81.47 £7.73)% , respectively. The
above indicators showed statistically significant differences between the model group and the blank group, between the
experimental — L., experimental — H groups and the model group (all P <0.05). Nucleotide binding oligomeric domain —
like receptor protein 3 ( NLRP3) protein expression levels in blank group, model group, experimental — L group,
experimental — H group, experimental — H + Vector group and experimental — H + NLRP3 group were 0. 44 +0. 04,
0.86 £0.06, 0.72 +0. 10, 0.52 £0.03, 0. 51 £0. 03 and 1. 13 £0. 10, respectively; the expression levels of cleaved
Caspase — 1 ( Cl — caspase — 1) protein were 0. 33 £0. 05, 0. 73 £0.08, 0.61 £0.07, 0.42 £0.04, 0.39 +0. 04 and
0.70 £ 0.06, respectively; the mature interleukin (m — IL) — 1B protein expression levels were 0.26 + 0.03,
0.91 +0.05, 0.70 = 0.11, 0.57 £0.08, 0.58 = 0.06 and 0.79 + 0.08, respectively; the Hyp levels were
(1.95+0.22), (3.33+0.25), (2.53+0.18), (2.22+0.21), (2.24 +0.20) and (3.25 +0.38) pg - mL™",
respectively ; the GAG levels were (2.30 £0.20), (3.71 £0.26), (3.29 £0.33), (2.90 £0.16), (2.97 £0.24)
and (3.50 £0.34) ng - mL™", respectively. The above indicators showed statistically significant differences between
the model group and the blank group, between the experimental — L., experimental — H groups and the model group,
between the experimental — H + NLRP3 group and the experimental — H + Vector group (all P <0.05). Conclusion
Astaxanthin can regulate NLRP3 to play an anti — inflammatory role and has a protective effect on MSU — induced gouty
cartilage injury.

Key words: astaxanthin; gouty arthritis; chondrocyte injury; nucleotide — bound oligomerized domain — like receptor

protein 3 ; apoptosis
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NLRP3 mRNA FIZE [ AR 33k K -2 3 BRAR , 75 5%
VRO 12 S BEFEE 2 XL (H P <0.05) ; B 52
2 SRR S 4 8] 4%, NLRP3 mRNA FI 2 1140
X FRIBIK- 3 2 AR FE G2 L 22 R A Bit
BN (HP<0.05),0E1,
3 ASTA 475 NLRP3 #i] MSU S5 14 R 52
FFI 20 ) NLRP3 | Caspase — 1 | IL — 13, HMGBI
mRNAFIEE AR 235 K 1525 1 41 o, e 52 it
125 A BT B (4 P <0.05) {16 Bt 52 50
A EF RS &R & + Vector 41 1) NLRP3 |
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Table 1  Comparison of nucleotide — bound oligomerized domain —
like receptor protein 3 ( NLRP3) expression in each group (x s,
n=9)

Group Dose NLRP3 mRNA  NLRP3 protein
Blank - 1.00 £0. 14 0.43 +0. 04
Model 200 pg - mL™! 2.31+0.24* 0.85+0.07"
Experimental =L 20 pmol - 17! 1.96 +0. 15* 0.75 +0. 05"
Experimental -H 40 pmol - L™'  1.520.07**  0.54 +0. 06"

Compared with blank group, *P < 0.05; Compared with model group,
#P <0.05; Compared with experimental — L group, “P < 0.05; Blank
group: Routine culture; Model group: Sodium urate treated cells; Experi-
mental — L group; Sodium urate salt and 20 pmol - I.™" astaxanthin treated

cells; Experimental — H group: Sodium urate salt and 40 pmol + L~! astax-

anthin treated cells.

K2 A NLRP3 RAE/MAFI R RIE P T RIEH LR (2 25,0 =9)

Cl - Caspase — 1 . IL — 13, HMGBI mRNA FI%E H AH X}
FIKIKFERIA LA, gL i R IA G
B (P <0.05) ;i S 2H s f) i + Vector 2
9 NLRP3 ,Cl - Caspase — 1 \IL — 13 ,HMGB1 mRNA FI
SRR SnY O BRI M e e 55 g e
ZEF A G E (B P <0.05) 5 5 5 + NLRP3
ZH A% NLRP3 .Cl - Caspase — 1 \IL — 13 ,HMGB1 mRNA
FER AN 3K K7 5 8 R 5 + Vector 4 HLHL, TESE
e EEFRHA SR (B P <0.05) , L3k 2,
4 ASTA 45 NLRP3 3t MSU 5545 C -2812 Jf 1=
I i

25 LA AR ZH IR SR 2H | R S A
=75 + Vector 28 175 55 & + NLRP3 2 (1) 4 Jd 5 1
A N (3.98 = 0.67)% . (23.76 + 2.55)% .
(16.12 £1.39)% .(9.19£0.61)% .(9.09 £1.09) %
FI(17.50 +1.48)% . BERVAMAMMIHT- R 55 A4
PO, VR ek i 0 2 700 i 7)o S0 6 2L P A O T
R AR, A5 + NLRP3 41 p 4 i TR 5 i 5
it + Vector 4L HWHL L TEGE 17 EERIA G E X
(¥ P<0.05),
5 ASTA 715 NLRP3 3t & [ B 05 & AE O 220

BRI 5728 AL HE#C, 40 Hyp Al GAG JK-F-3
ST () P <0.05) s LA B9 A B
S R B, A Hyp FI GAG /KT 3 50
(¥ P<0.05); 57 &= + NLRP3 4H 5 55 & + Vector

Table 2 Comparison of NLRP3 inflammator — related inflammatory factors in each group(x £s,n=9)

mRNA
Group
NLRP3 Caspase — 1 IL-18 HMGBI1
Blank 1.00 0. 12 1..00 0. 09 1.00 0. 10 1.00 0. 11
Model 2.28£0.16" 2.03£0.14* 171 £0.17* 2.65£0.19*
Experimental — L 1.96 +0.11* 1.65+0.11* 1.54 0. 15" 2.25+0.19*
Experimental — H 1.44 £0. 16" 1.37 £0. 08" 1.34 £0. 07" 1.68 £0. 18"
Experimental — H + Vector 1.43 £0. 13 1.41 £0. 15% 1.31 0. 14" 1. 67 £0. 08"
Experimental — H + NLRP3 5.31 £0.224 1.98 £0. 164 1.66 £0.194 2.48 £0.224
Protein

Group

NLRP3 Cl - Caspase — 1 pro—-IL-18 m-IL-1p8 HMGBI1
Blank 0.44 +0. 04 0.33 0. 05 0.26 +0. 04 0.26 +0. 03 0.42 +0. 06
Model 0.86 £0.06* 0.73 £0.08* 0.69 +0.08 * 0.91 £0.05* 1.07 £0.10*
Experimental — L 0.72 £0. 10* 0.61 +0.07* 0.59 =0. 06* 0.70 +0.11* 0.79 0. 08*
Experimental — H 0.52 £0.03% 0.42 0. 04" 0.35 0. 03" 0.57 £0. 08" 0.62 0. 04"
Experimental — H + Vector 0.51 £0.03% 0.39 £0. 04% 0.32 £0. 05" 0.58 £0. 06 0.61 £0. 04"
Experimental — H + NLRP3 1.13 £0. 104 0.70 £0. 064 0.64 £0.054 0.79 £0.084 0.94 £0.074
Cl - caspase — 1 ; Cleaved Caspase —1; pro — IL: Precursor interleukin; m — IL: Mature interleukin; HMGB1 : High mobility group protein B1; Compared with

blank group, * P <0.05; Compared with model group, *P <0.05; Compared with experimental — L group, P <0.05; Compared with experimental — H +

Vector group, 4 P <0.05; Experimental — H + Vector group: After transfection with Vector, the cells were treated with sodium urate and 40 pwmol + L7!

astaxanthin; Experimental — H + NLRP3 group: After transfection with NLRP3, the cells were treated with sodium urate and 40 pmol + L =" astaxanthin.
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Table 3  Comparison of Hyp and GAG levels in each group

(x%5s)
Hyp GAG

Group _1 _1

(pg - mL™") (ng - mL")
Blank 1.95 +0.22 2.30 £0.20
Model 3.33+0.25" 3.71£0.26 ¢
Experimental — L 2.53 0. 18* 3.29 +0. 33"
Experimental - H 2.22 +0.21% 2.90 0. 16™
Experimental — H + Vector 2.24 +0.20* 2.97 £0. 24"
Experimental — H + NLRP3 3.25+0.384 3.50 £0.344

Dose and n refer to table 2; Hyp: Hydroxyproline; GAG: Glycosaminogly-
can; Compared with blank group, *P < 0.05; Compared with model
group, *P <0.05; Compared with experimental — L group, *P <0.05;
Compared with experimental — H + Vector group, 4P <0. 05.

A, 41 Hyp F1 GAG 7K E 4 B Z T+ &5 (1
P<0.05), 033,
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