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LT NLRP3 4% PEUARSH 4 -2 2 ¥ R X
Jig AU 5 15 R A9 AR FH FRTAIL

AR, KRB, 3%, FHF, MR, 9, LER
(P BEHRSE HF®, mM 310053)
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Effect and Mechanism of Total Flavonoids from Smilacis Glabrae Rhizoma in Treatment of
Gouty Arthritis Based on NLRP3 Inflammasomes Axis

JIN Xiao-min, ZHANG Xiao-xi, GUO Lu, LI Yang-lei, XING Meng-yu, TIAN Chong-mei, XIA Dao-zong "
(School of Pharmaceutical Science, Zhejiang Chinese Medical University, Hangzhou 310053, China)

[ Abstract ] Objective; To observe the anti-inflammatory effect of total flavonoids from Smilacis Glabrae
Rhizoma (TFSG) on acute gouty arthritis and its mechanism. Method; Totally 90 C57BL/6 mice were randomly
divided into the normal group, the model group, the colchicine group (0.65 mg-kg '), and the TFSG group
(100, 300, 500 mg-kg '), with 15 mice in each group. The acute gouty arthritis model was induced with
monosodium urate ( MSU ) crystals, except for the normal group, and the mice’s ankle swelling degree was
measured. The mice’s synovium tissues were collected to detect the inflammatory mediators interleukin-18 ( IL-
18), IL-6 and tumor necrosis factor-a ( TNF-a) by enzyme-linked immunosorbent assay. The protein expressions
of Nod-like receptor protein 3 ( NLRP3 ), apoptosis-associated speck-like protein ( ASC), and cysteine aspartic
acid protease-1 (Caspase-1) were detected by Western blot, and the mRNA expressions of NLRP3, ASC, and

Caspase-1 messenger in synovium tissues were detected by Real-time PCR. Result: Compared with the normal
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group, mice ankle swelling degree of the model group increased significantly (P <0.01), and the levels of IL-18,
IL-6, TNF-a and the protein and mRNA expressions of NLRP3, ASC and Caspase-1 were significantly increased
(P <0.01). Compared with the model group, the TFSG group could significantly reduce ankle swelling degree and
IL-18, IL-6 and TNF-« levels (P <0.01), as well as NLRP3, ASC, Caspase-1 protein and mRNA expressions

(P <0.01). Conclusion; TFSG has an anti-gouty arthritis effect, and its mechanism is correlated with NLRP3

inflammasome axis.

[ Key words |

I XL (Gout ) Sz PRI IS e AR 35 e sk 0 ( =0) R R A1
9, I PR R 1 2k T) R TS BOR R AL 4
( monoso-diumurate , MSU) #7 H FF UL FH T4 B 48 B
51 e G IE A AR o R R L B 2 B 3 S
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EEIR TR UM DG & B X S 25 ) B B U] B iR
RS, F IR B AR AL 805, B8 3 80% 1Y A& 35 7E i K
SEAERE IR Z W01 T IR . e, S R
RAGWARKBAEEFENTE PR, RACEAH
i W & BB A i A R -1 (TL-1) 25 9, ) 4
anakinra, canakinumab F rilonacept %5, {H [H H 5 4«
155, 2P K ) A DT A R A R N HE LA
RFE R H WA R BT, W E 2 b T3k
B BT R X2 W R — R 58 A

rh 2l W R 28 A A W) 25 BRAE Rl B ol Tz, 2 LT
FER BB R AL & YA R IRAOCR , R —E 1)
POwKAE" . IR R CE R A ), bk H i
SERHILE LR, E 2 RIE AR BRI, T,
AT Z B2 (R4 H ) IR 125 B
SERE NG R R PR, AR B
NSy AT BB VR 9T R A RO 4k . BT, OC TR
AU 55 R 1) 2 g BIL i AT & 56 4 B B, 8 30 #) F 5
N SRR TCAR Y IR 2 3 T LA Ay — Folr A 5 1 e B
T R WO B 5 SN N S E R, T A R R 1Y)
KA TR SSRGS R 2 R 3
(NLRP3) 52— & fifg 7 YA =R 32 4, fE 08 5 0 T
R BE R 1 (ASC) USRI R KA AR E M
fiff-1 ( Caspase-1) J& i NLRP3 R VLR (5 5 e T3 1%,
YU MSU 25 BE A5 25 9 iE S R g g
4 NLRP3 5 P4 5 T8 i gl s Je , & 2 SR R

total flavonoids from Smilacis Glabrae Rhizoma; acute gouty arthritis; NLRP3 inflammasome axis

PRI 40 TL-18 45 Y B 2 R RS ik, 2 — 20 3 U UKk
PEUS L AR SzEe DL B AR S UKL, MSU 42 i /N B
I XU DG R ABERY , 5 7E NLRP3 48 4 1A Bl 11 48
i K- TL-1B,1L-6 , g R BE I F--a ( TNF-a0) 7K F- LA
M NLRP3,ASC,Caspase-1 Fih%, Wl 57 R %5 B
T /0 BRI RV 61 R B4 FHRTBILTRL , O DL R YR 97
iR AU DG T 8 B Ik — o 19 S 0 Rl
1 &
1.1 #h% SPF %% C57BL/6 /NEL 90 K, Mk, 7 J&
W R (22 £2) g, W H 3R 5 A B A S IR
5 SCXK (1) 2002-0002, i 37 F @i V1. B 2 K 2%
S SLK e, sh ) 4 TR SYXK (#7) 2015-
0004, SE40 /N R IR 7 d J5 AT L8, N BRUA TR 2R
BAEE,KMEY AR, 12 h BRETEH, LR Y
WESE Y I R HUAS T WV b B 2 K22 S0 i s W 10 B 22
BLas b (g5 ZSLL-2017-066)
L2 259 0l HARE W B WL R 2 K 2E
R T A WL BE 2 K A 24 4 B R AL o R 2R
Y A G RHEY O 3K B Smilax glabra 1) T 1R
SRS BOKAN B B (R 25 4 A B A BR 2 Al i S
1618) ;1L-18,1L-6 , TNF-a i Ik % 28 W B ( ELISA ) 3
7 & (3% [E eBioscience 2y H, it 5 4 H M
147435029, 145466017 , 147819013 ) ; ASC, Caspase-1
W2 5 B BT AR (35 E Abcam 2 H, it 5 4> B K
2813878 ,GR202191-1) ; NLRP3 % £ 7 p i 1k ( 24 [
Cell Signaling Technology /A ] , fit 5 0003 ) ; #it B-AlL
B 1 (B-actin) AL TR, 1L 2EHT B 1gG, 1L 2%
Pt 1gG, BCA & 11 w30 &, 2 11 B0 1 7R &
Yy, RIPA 2 f# W, SDS-PAGE Loading Buffer, SDS-
PAGE Gel Kit, 25 [ E[ i I - 4= %, eECL Western
blot Kit (e Ay it 20 28 W) BL £ A R A | #4545 51 K
2415G, 1715K, 09151, 02065 , 20215, 10203, 01411/
70138, 50131, 01426,/20142, 2015K/1715K ) ; MSU
(26 [E Sigma-Aldrich 24 &, it BCBR7559); RNA
PRGN &, S sk &, E By G & (B A
TaKaRa 2% &, #it 5 4> %] & A1503-1, A5001-1,
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AA406-1) ; Pxxis™" Protein Transfer Stack ( Fg 5T FH 3 4>
YA R A A 5 20170106001 ) ; B-actin,
NLRP3, ASC, Caspase-1 5| ¥ A& T A% T/ ( I
1) B A7 FR 28 7 8 i o

L3 &%  D-37520 UGG B0 HL (€ C iR A
Fi /A7) s MR-4100 %I 45X ( 3 [ Dynatech 22 ) ;
CHB-100 BUE I 4 @ i (BTN 15 H BHE A R A R ) 5
Mini-PROTEAN Tetra System 3 1 f1 Jk R 48 ( % H
Bio-Rad 22 #] ) ; Pxxis™ Gel Processor % 2 - %% 5 {3
(P a8 % & B Y B0 R & ) 5 ChemiScope
3600mini fk %% & St W AR AL (b E Cline 22 7] ) ;
Nanodrop 2000 %I 4% 2 A F1 A I ( E 3R K R
B A F]) 5 ABL 7500 %9 52 1) 26 ) 5 i PCR {2 (3£
E ABI 2 +])

2 FiE

2.1 BREFEEEE S LRSI TR
iRt i, FH 60% £ B LA 1220 (R LE B HC 3 b, 48
IR 60 °C, 42 O i 78 2= JC S5 Je M IE T B3
W, HEZE R TCIE T RER R R T8, & 1.

2.2 W Ry R SiE /N RBEPL T O IE H A AR
RV BOKANBR A, AR DB B AG  rh i) i 2,
REH 1S Ko 000 TRE s 6 d, @i 1 d #EH 45
25, KK AlB 2 /N B2 T K K Al B R B RE R
0.65 mg-kg ', LR BEEIMC P SR EAHA
& 43904 100,300,500 mg-kg ™", 1F H 4H AR 41 4
/NG T R R K o

2.3 MR REAIES £ S FH Coderre
210 o Y AR TT B RE 1, X Reber 2517 3 4 7
MR A MSU L 100 g- 7' 45 6 K
B 1 h 5, BRIE #2555 R ARG A2 B R UK Ah,
AR 2 IR T S e i /N RO BROC T A M 45° 07
[A]KF 0. 025 mlL FR R 8 ¥ W TE A B BROC T JE N, LA
ORI SR NG A A 7 A N = R R A € 5 S
RAFHY

2.4 BRCTMPKINE  GEAET, HIC S A/ BB
KAT EJ5 0.8 em AR 1 ZRTH MY B, DL A I 4 2
x1 5l#F75

Table 1 Primer sequence

BEA BN T2 1 A 2 2 kA BRI e ke (O
5 mL BT AT mL S 68 A £ S8/ BUR IS B IR
RN A S mL g N, 38, 55— 0 1 mL &1 & W im
AR IS 22 (6 B O 2 Bk 2 AR(ED) 005 /0N B2 B 2 AR
WA, WA/ BUA TR R MK O, OF TS 1,
2,4,6,10,24 h g B HE MK R = (BR)F
AR HE AR — BOR AT 2 R A B /B R BE AR x
100% 53 B OG5 i i £

2.5 ELISA £ 5¢ 95 o ik 41 21 p 1L-1B8, IL-6,
TNF-af & 257 KR#EB 425 3 h 5,/ UK 84k
FETEABRICHY £ U5 0.5 cm Kb BT W, A A vk Bk
AOFE AL P R 25 K B 55, A B WAL, TR OB
JINAGE A B AR K FH A1 3K #0503 000 1+ min ™I
JE B 10 min, BU S, IL-18,1L-6 , TNF-a 7K - $i¢
X0 BLISA 055 & b W 5 b A7 I

2.6 HEHARAENIE D (Western blot) I 5 5 15 1 JIE
ZHZ1H NLRP3, ASC, Caspase-1 tE H £ & Z ik
KATER L BB RNWLA S5 R HOR A B, FHIA
2L 1 mL FVE B0 G R 10 WL RS, %R G
AN BT, 219K, UK B AL 30 min, B0 IRCE
W R G o, IR AR - 80 CUkAR T,
Western blot il %2 & < 2H 41 NLRP3, ASC, Caspase-
1 B A S ERIL, DHMERS B-actin 1 5H
JREEAE FERPEAr 8 R IR IKF .

2.7 SERFFEEE B PCR(Real-time PCR) K6 I 5645
W iR 4H 241+ NLRP3, ASC, Caspase-1 mRNA # ik
SRR bR 25 B B ANILPY A5, A I WAL, BIF S
ZRYHE, 4k RNA $2 000 & 15 I 5 $2 UEL RNA,
I 7E S RNA W PE R CHE A, Asgq o/ Asgg n 15 1.8 ~
2.0 AT A SEH EOR . PR B RNA % f e ¢ 3 )
AU R HEAE, B cDNA, IR 5 % & 1Y )
GULEA A HEAT PCR ¥4, AR SEH 4 F O 95 C
30 5,95 °C 55,60 °C 34 5,342 NMFEH , BHK 2 D
5 1L, % M NLRP3, ASC, Caspase-1 mRNA & i
ik, PCREIYIFHI IR 1, 4% 2 kB H
F18) B PR A R X R 3K

3 (5'3)
3l - - g /bp
Ei il
B-actin GCTCTCTTCCAGCCTTCCTT GGTCTTTACGGATGTCAACG 100
NLRP3 CTCGCATTGGTTCTGAGCTCA AGTAAGGCCGGAATTCACCA 153
ASC AGAGACATGGGCATACAGGAG GTTCTTGCAGGTCAGGTTCC 300
Caspase-1 ACTCGTACACGTCTTGCCCTC CTGGGCAGGCAGCAAATTC 190
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2.8 ittt SR SPSS 20. 0 A Fi#E 47 ¥4l
SR, BRI L, v 2 s ROR, A H EF R
ANOVA J7 22508t , W5 HL 38R 1 SNK K 56 7 1%, LA
P<0.05 hERAHRITFEX,

3 &R

3.1 L ARZE BB X C57BL/6 /)N BLER 5G9 i ik
JER s WAL 1 h 5, £ 4/ BRUBR G T i ik B
BIA BT B I, vl B AR T o BROE H 4l Ah,
BHNRB PR 6 h A8 KE,Z5A

PrREAR . S IE W 4B, MR B 2 ~ 24 h, BiAL 4]
/N BB O T i B T B (P < 0.01) 5 7E 6 ~
10 b, b pR 2 55 IR 2 A BK K Al B 2 4 /0 BRER G
T AKEEA TS (P <0.01) ;54 24 h, 248
X S B R g R B LN BBR OGO b i BE R B, 2 A
AR HEVERESR (P <0.05), + K% BB AL, P
MR SR R A BA S8 EN
Wi LAY REFR A BUBR G Bb i R el b o L
®2,

K2 ITHEREMHIRBRETHKENZMmM(z+s,n=15)
Table 2 Effect of TFSG on swelling of mice ankle joint (x £s,n =15)

4 3] F /g kg ™! 1h 2 h 4 h 6 h 10 h 24 h

EH - 15.573 +7.302 13.205 +5.027 7.536 £3.151 6.635 £3.342 5.278 +3.474 4.916 +2.145

e} - 14.235 £6.671 21.053 £6.530>  30.963 £7.275%  49.685 £9.523%  40.157 £9.940%  25.458 =10.243%

A REE A 0.1 11.911 +6.845 18.741 £7.773"  27.174 £7.019%  41.804 £10.170>% 34.469 +9.481%  23.946 +11.125?
0.3 14.393 £7.117 22.427 £7.56*  31.241 £10.076”  38.509 +9.092>*  29.779 +9.261** 20.539 +9.565
0.5 15.657 £5.915 20.631 £7.869%  29.917 +8.048%)  35.812 +9.119>*  26.605 +£9.808** 17.019 =8.475"Y

FRAKALIB8 6.5x107*  10.874 +2.886 17.700 +7.253 25.275 £6.394> 3 34,236 £7.791>% 24,971 +£8.251>% 14.535 +7.478" %

R SERA R P <0.05,2 P <0.01; SHIMALHED P <0.05,Y P <0.01(£3~5 ).

3.2 HRE BEE X CSTBL/6 /N BRI K 41 41
IL-18,1IL-6 , TNF-a /K- A 52 0 5 1F % 41 b g, A
R [ IL-18, IL-6, TNF-o & W i F+ &5 (P <

0.01), SHA bk, £ 7R % 5 o I 21 Fn Bk K Al
B4 1 IL-18, IL-6, TNF-a & & W] W B (% (P <
0.01), W33,

R3 LHREFEAMIMPRBRALF IL-1B,IL-6, TNF-a K FHFI (2 £5,n=15)

Table 3 Effect of TFSG on levels of IL-18,IL-6 , TNF-« in synovial tissues (x +s,n =15) ng-L~!
45 H /g kg ! IL-18 1L-6 TNF-«
E# - 2.254 +0.933 157.5 +6.033 89.37 £8.618
ey - 72.60 +4.125% 1 431.0 £202.5% 1 007.0 +86.84%
IR BT 0.1 56.50 £1.636>% 1226.0 £113.6>% 878.5 +14.00>%
0.3 41.44 £2.192% Y 711.8 +61.08%% 550.4 +17.08%%
0.5 19.94 +1.471%% 448.8 29,0124 383.3 £10.02%%
KA 6.5x107* 15.53 £1.501> % 220.9 £4.412%% 256.2 +9.824%%

3.3 LR MCBEEA X CSTBL/6 /N R 5 40 41
NLRP3,ASC,Caspase-1 ti H R AW SIE®HH
M, BRI AL i) NLRP3 | ASC, Caspase-1 25 [ 7% &t W]
BIE (P <0.01) , SHEIAZ A, 2% R 5 i
ZH B K Al BB 2 19 NLRP3, ASC, Caspase-1 % [1 4
R (P <0.01), WK 1,%4,

3.4 LRI AN CSTBL/6 /)N BRLH i 41 41
NLRP3,ASC,Caspase-1 mRNA £k S5IE4#
40 F 4, B 4 NLRP3, ASC, Caspase-1 mRNA & &
B i Fh s (P <0.01) ; SBIRI Ph, + AR 45 . v il

20 FRK AN BK 20 9 NLRP3 , ASC, Caspase-1 fff mRNA
TR BEIK(P<0.01), WES,
4 itig

BT B AR AR N RS B R AR R R W T
AR 6 R AU 515 4 Zh Wy A5 U B R X DA EE 4y
PR IR AR AT, R 6 838 3o O T i 7 S DR IR R %%
T ) AN i XU S 48 g h s
A AR R — 2Pk R R R R R RE SN, AN A
] T N AU OG5 58 1 & s L, AT AR R A
LRy 9 RUARE AR, I o B A A A R [ B b O
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e - 0.
Caspase-1 o ‘  —— ‘ ‘ ——— 45 kDa
Fractin. S — A —— - 3 D
g 1 1 T T

B-actin W D S S SIP WS /3 (D:
A B C D E F

ALTEH AL BRI COBORANARAL ;D ~ F. K% BB EAE b
7 k2

Bl T#®#ERFMX CSTBL/6 /N5 % H 4 th NLRP3, ASC,
Caspase-1 & [ ik B ik

Fig.1 Effect of TFSG on electrophoretic expression of NLRP3,

ASC and Caspase-1 proteins in synovial tissue

T RS M B R AE T W O vk, A RAE , 9 B 1

A AR S S S RN B R R B
AR, ARG & 2RI, WP ETZ

Ao

AR A WSS IN g, MSU J2& 51 i XUHE 5G9
RE YT, GBS T & Fh 2R 7 1 7 A . X gk
A3 Ub B ARAE KRB 51 RS K i, I B A B 2R
A S A I R, 51 & I R KU
NLRP3 4 PEMAE [EA R RG M) — K H LT %%
Y Ry 2 M S 8 — A~ SC B I 4 PR 3R, B 8 TR0 i It
R BB A OE 4y 7R Martinon 45 3@ i BF
5% R I, 1] 5 % NLRP3 / ASC/ Caspase-1 {1 /)8 BUA 4

F4 THEZEEMI/NRIBELHLZ B NLRP3,ASC, Caspase-1 EEKEREM(x+s,n=5)
Table 4 Effect of TFSG on protein levels of NLRP3,ASC, Caspase-1 in synovial tissues (x £s,n=5)

20 51 Fl&/g kg ! NLRP3/B-actin ASC/B-actin Caspase-1/B-actin
1EH# - 1.00 +0.01 1.00 +0.01 1.00 +0.01
gl - 2.05 £0. 05% 2.61 £0.08% 1.74 £0.02%
+ IR BT 0.1 1.82 £0.07>% 2.00 £0.02*% 1.52 +0.03%%

0.3 1.39 +0.08>% 1.11 £0.05>% 1.30 0. 03%
0.5 0.96 0. 05% 0.70 £0.07%% 1.21 0. 05>%
FR A Bl 6.5x10°* 1.24 £0.03%% 1.49 £0.04%% 1.08 £0.01%%

RS THEZEEWMIT/INRIBEALZ F NLRP3,ASC, Caspase-1 mRNA By &0H (x 5,0 =10)
Table 5 Effect of TFSG NLRP3,ASC, Caspase-1 mRNA in synovial tissues (x +s,n=10)

2 51 F /g kg™ NLRP3 ASC Caspase-1
EH - 1.00 £0.02 1.00 £0. 025 1.00 +0. 02
LY - 1.60 0. 03 2.00 +0.01% 2.20 +0.08%
FAREE B 0.1 1.35 £0.03>% 1.63 £0.02>% 1.85+0.01%*%
0.3 1.20 0. 04*>% 1.30 0. 04*% 1.55 +0.02>%
0.5 1.10 £0.03*% 1.10 £0. 02" 1.37 0. 04>%
R Al 5 6.5x107* 1.05 +0. 02% 1.19 £0.01*% 1.28 +0.05>%

HEA MSU @ik S5, TL-16 11 B2 R RS i W I 2 3040
il s 24 7 B NLRP3 % 5 5% 15, TL-18 1 7 A 52 31 417
il 78 VE B MSU @ K S5, b R kL 40 B Y R BT
51720 AESC T NLRP3 84 1 7 R vk & 1 v &
T EEMIEM . A5 NLRP3 5 PE (4l 580
T A AR B X R XU OGS R /N BRI AR A A F AL
il , 25 5 S s B AR L T AR A AR R AR N BRUBR DG T
i B BB, B AIG TL-18, 1L-6 , TNF-o 7K F- 1k J2 NLRP3,
ASC , Caspase-1 25 1A X 2535 & 1 mRNA A8 %F %35
i, UL B AR SR B — 2 I TR AU DG T R
YER 8 L 70 ) NLRP3 4 1 (A8l 1% £k, 982D T Ui ¢
it 7 1L-18,1L-6 , TNF-a f#3A5 L) B2 NLRP3,ASC,
.94 .

Caspase-1 )2 1% e B AR XU 5G9 R A 98 AE I

S e ATh T GRS TR AW 5T 1 AR %36 97 98 K i?é%%
f 1 AL, LASBIAIT 52 F T & 17 36 i IXURG 2 424 %
252y,
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