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[(FE] BRI RS (GT) X IR AR 81 BUR WA T 2 (CGA) BB R B i A A b RIEE T RIAMWE
Wi, 773% 180 KAtk SD K BRBEAL A He 2 3 A4S SL0e, 43 5l S 56 5 3 1 A 93 40 Ak S 06, T I6E 6 2 1 R DU 5 (ELISA) 236, 4 1
B B3 (Western blot) 255, £ SEI UK R 60 K, #c AT AL 6 4, &40 10 H, 40 Iy BEALZH  IE 41, GT & i AR
REAL(4,8,16 g-kg ™) BOKANBRBHEZ AL (3 x 10 ™ gokg ™) o SLIALY ig 4525 IE W 4L BRI AL T 5 A B BK, X 1
WSS T do 85 K ig B, KRB BROCW E N IRMRMEWE S GA, RO M A2, Sy 41 K I Nod #: 32 (A
H 3(NLRP3) R MK 3K , Image-Pro Plus6. 0 IR 43 BT 7 48 M 5 7 BB 43 WO BE (TA) , Western blot 46 I 1 T2 A0 5C B & FE 1R
H (ASC) , R & #2 K4 R RE-1 (Caspase-1) {5 S5 #8435 , ELISA Wl & &M F 7 H AR -18(1L-18) , A4l /- -6
(TL-6) , Mg SR BE K F - (TNF-a) , #% [H F-kB(NF-xB) Rk KT, SRR 72 h 5, 5 1F 5 41 L&, BT 41 R B OGS Wy 4

g1 NLRP3,ASC, Caspase-1,L-18,1L-6, TNF-a, NF-xB 235 B] i 7+ & (P < 0. 05) , Caspase-12 F2 35 W] B EAK (P <0.05) ; Sk A
ZH HL#, GT & h ) 41 NLRP3,ASC,GT 4% 5 it 21 Caspase-1 ik /K F 1 B E WK (P <0.05) , Caspase-12 Lk BT & (P <
0.05),GT % 4 1L-18,1L-6 , TNF-o, NF-xkB F ik ¥ H] W BE IR (P <0.05) . £ :GT A7 GA BI1E A HLH AT fE 5 4 (% NLRP3,
ASC, Caspase-1 ik, # i IL-18 43 1L B B NF-«B I fk , ik NLRP3 ¢ PR {5 558 B R MR F R A 6.
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Research on Mechanism of Guizhi Shaoyao Zhimu Tang in Treatment of

Gouty Arthritis Based on NLRP3 Inflammasomes Signaling Pathway
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2. Shanxi University of Traditional Chinese Medicine, Taiyuan 030024, China)

[ Abstract | Objective: To investigate the effect of Guizhi Shaoyao Zhimu Tang (GT) on inflammatory
signal expression in synovial tissues of joint of rats with monosodium urate crystal-induced gouty arthritis (GA).
Method: Totally 180 male SD rats were randomLy divided into 3 experiments [ the Immunohistochemistry,
enzyme linked immunosorbent assay (ELISA), Western blot experiment] with 60 rats each experiment divided
into 6 groups with 10 rats each group according to weight. The high, medium and low dose group of GT (4, 8,
16 g -kg™') and colchicine group (3 x 10 *g-kg™') were treated with medicine by gastric administration, the
normal and model group were given equal volume of distilled water. Medicine or distilled water was given once daily
for seven consecutive days throughout the experiment. On the fifth day, GA model was made by injection of

monosodium urate in the ankle joint cavity of rat. The synovial tissues of the rats were taken and expression of nod-
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like receptor protein 3 ( NLRP3 ) inflammasomes were detected with immunohistochemistry and integrated
absorbance (IA) was measuring with Image-Pro Plus 6.0 analysis system. The expression levels of apoptosis-
associated speck-like protein containing a CARD ( ASC), Caspase-1 signaling proteins were detected by Western
blot. Expression of inflammatory cytokine such as interleukin-1 beta (IL-18) and interleukin-6 (IL-6), tumor
necrosis factor alpha (TNF-a) , nuclear factor-kB (NF-xB) were detected with ELISA. Result; Compared with
normal group after 72 hours, the expression of NLRP3 inflammasomes, ASC, Caspase-1 and IL-18, IL-6, TNF-a,
NF-kB in synovial tissues of the joint of GA rats significantly increased (P < 0.05), whereas Caspase-12
significantly decreased (P <0.05). the expression of NLRP3 inflammasomes, ASC in medium and high dose
group of GT and Caspase-1 in all group of GT significantly decreased than the model group (P <0.05), whereas
Caspase-12 increased (P <0.05) and there was significant decreasing change in 1L-18, 1L-6, TNF-a, NF-kB in
all dose group of GT. Conclusion: The acion mechanism of GT on GA in rats is related to decreasing the
expression levels of NLRP3, ASC and Caspase-1 and increasing the expression of Caspase-12, and accordingly

inhibiting the maturation of IL-18 and the activation of NF-xB, reducing the expression of inflammatory factors in

NLRP3 inflammasomes signaling pathway.
[ Key words |

synovial tissues of joint

AR Bt AT AR 6 KT B S TR 5 DR R 4N
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BIER . PR IR ABFSE GA 55 R B, AL 5 15 2
R SRS, BIAE AR GARYY A R A &
BB E A S L AT AR (GT) H
A4 BEZEm - v XU 1 BRI VR R ), B R
PRIE R L HTE G BRVE I D, IR NIENR I H
KB R A RAG BA Z KGR 57, B # VT A GA 19
AL, TEIR RIA T GA _EHUS ARGy A ™,
M Nod #£5Z 4% 4 3 (nod-like receptor protein 3,
NLRP3) M & Je 11 48 ffl A 2 -18 (1IL-18) KB IR YT
GA FYMISCHFFE ™ & W1 NLRP3 4 Pk 14 {5 5 3 i /2
GA RIEEANER Ltk fez —, 4HBF 5 LW, GT
B BT R I b U S BB A AL Tl GA
F9 IR, L LA F ML AR o T g R A 4
PLLL GA KA WLEE GT X 455 0 K B SC 7 i i
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YEHIBLEL, R GT 3897 GA I R FH I 25 W) T & 42
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Guizhi Shaoyao Zhimu Tang; gouty arthritis; nod-like receptor protein 3 inflammasomes;
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A AE YR A R AL ik 5 6519R416, Bt MSU
2.0 g, BF A K, AR B R OK G B AF I, OF B 2
100. 0 mL, Jic i e 5 o 3 & o0 20 g - L' A bR Rk 1
SYEW) 2 B (1 25 4R WA 2 R A PR 2 W
#tt 5 20131127 ) ; — 413k 57 & Rabbit/Mouse Code
K5007, % 4t Bl NLRP3 i {4 K& = $t e 1gG-AP i 1k
(5 43 5 & AR1009, BA3677, BA1011, i, 7 18 +
TEAY TREA R R 5 Sdt BUIA M OC BE S
1 (ASC) #t f& (56 [F Immuno Way 24 #], dit &
YTO0365) , H 4t Bl 2 I 2 1R K 4 & 2 -1 ( Caspase-
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2401149511) ;8% K F-«kB ( NF-«B) £ I i 71 & (2%
[ Abnova 2w, Hit*5 0465441) | H Al F #1171 B 18
A6 B A W R A R IR

1.3 {28 RM2255 ®A % R4 A #HL K& APV2000
T 2 5 B AL (f8 ] Leica 23 &) ) , CKX41-F32FL %1
{88 2 5B (SE [ Olympus 24 ®] ) , ME204E 2! i 1
T (B M/  |]) , RT6100 %I il 7AW ( 35 [ &
K H ), 200 A A) 9K 2% (36 B OPRO A A,
Microfuge22 R B % I8 /& 3 35 .0 ML ( 3£ Beckman
Coulter /A7) ) , DYZC-24DN Y 3 % B yk A (b 5T S
—UETT) .

2 FiE

2.1 A KYZE 180 HOK R FEHL L 3] 3 A5
50, B0 OGO ¥ S e 2 4 AR 52 55, ELISA 5256, 8 A i
G2 BN (Western blot ) 52565, 4% 52 50 J{dt B A 4
SD KEL 60 H 4R E MLy 6 41, B4 10 2, 4
BRI AL E A, GT e AIRGR a2 BRI Bk
PHMEZG 4] . IEH 4] BRI 24 TR B 2818 K ig o
HRSIR MY ig 4525, R 1 IR ESG AT d, GT
G v L e R o 2R 2 R (A AR 2h) 4 i oy 4,8,
16 g-kg ™', BOKANGRLL 2GR 3 x 10 ™ g-kg ™',
2.2 GA REBIRIGI& 55 K igar, KRR ip e
FO22 40 (35 mg-kg ") BRE . BRIE 5 240 FE A% 1R
(A BRER K AN R4S AL DL 4.5 5 Sk i) A7 BROGT
JEs v A MSU JR 29§ 0.2 mL, DL &5 52 ok 1 A AT
e, 5T 2 GA i,

2.3 XA 4l NLRP3 34 f 43 W O i 1A
A KT R AL S0 56 T4 72 h 5
JIT A S50 B0 4 3k A R AL A, IBCA B O (O
i M AR R 29 0.5 em) , KL B T 4% 2R
HE TS 5 Y P 1 2 24 b, FH 4% (3R R K T B4, &
FH AR AT LAGF 28 33 Ay o J5 43500 45 FH A 1 2 2 e 7K
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THORE ARSI Y] R R s 4l Uk
TP, WK B S B, Inb AR F (bt
. NLRP3 Bic ] 1:100) ,DAB Je s, & f, Bk ; 45K
YR BCS A @ A% 98 (10 x 40 ), A Image-Pro
Plus6. 0 % 5 B 5104 2 45 41 TA T3 TA {H,
2.4 WA S ASC, 2 B TR KA AR -1
(Caspase-1), Caspase-12 4 H £ 15 £ W F HE
Western blot SZ 5 F i 72 h J5 i 87k 4 FE K, 2

HESCHR[ 7 ] 05 2 BOR BROG S B B4 40, o 4 % A%
HERBA -70 CALE KA DI~ AE, FH T Western
blot #5:1M , f €6 45H7 L) Quantity One 4. 62 I EE IR 1A
IR RAEEAT A3 AT, DU A5 A TA

2.5 G W44 IL-18, IL-6, TNF-a, NF-«kB %
ik OGN ELISA S50 T35 8 72 h J5 ¥ i 52
5 2 W) i ft RR AL AT, B HCAS R OGS A i TR
R RS 25 by 5, N AGE it A B AR K R A1 25 0F
47,3 000 r-min"' B0 10 min 5, B 35 W, 1%
ELISA 32 A 0 38 751) &5 #5046 Ud B 15, 4 1 A o 1ih &
M o

2.6 Zitseabs SR SPSS 13.0 Siit 4k f4F k47
G20, T SR PR DL & £ s RoR, 4L IR g
K LDS B[R R 7 25087, LA P <0.05 2= 5 H 5
ES-9'8

3 &R

301 —RARGEWSE 1 BCHTIE R 4 BRI GT
HRBEBCEGOH, WESHIEHR , LT L, K&
IEH MR 2 h J5 AR R B R B G T 2 i, T B
W IR SFEBLL, RAE W T IL-18, IL-6, TNF-a £
W25 5B I8 8 TR 240 (P < 0.05) , & B UM 56
R K LI AL

3.2 XPREOCT W B4l 41 NLRP3 “F-3 JA %K
PRI 5 0E R A E e, A5 AR 2 K BRSOG4 4
o NLRP3 -3 1A SRk KPR FH i (P <0.05) 3 5
PR 20 A, ROKANBR AL A GT & b ) e 41 oK BLOG
W B 21k NLRP3 P34 1A R AL (P <
0.05) , GT K71 &t 21 A B OG5 1 B4 21 b NLRP3 -
B IA 3R KA R BRI G B it e 25, W
R1,%1,

§ arpe e
e A |
2 SN |
[

AL TER41;B. BIRIA];C. GT4 g-kg ™' 41;D. GT8 g-kg ™' 41;E. GT16 g-
kg ™ FBOKANTE 3 x 10 ~* g-kg T 4L (1 2 )

Bl GTXMARXTBEAL S NLRP3 ZHRREMHM (Lrd
1k, x400)

Fig.1 Effects of GT on expression of NLRP3 in joint synovial tissue
of rats (ITHC, x400)
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1 GTXHARXTBEALA S NLRP3 JA E#IE (x+5,n=10)
Table 1

rats (x +s,n=10)

Effects of GT on IA of NLRP3 in joint synovial tissue of

21 3 Fl 4k /g kg ! NLRP3
E# - 0.35 +0.01
TR - 0.70 £0.03"
GT 4 0. 67 £0.02%

8 0.47 +0.02%
16 0.50 0. 02%
KA B 3x107* 0.43 +0.01%

FE G IERHALEY P <0.05; SR HEY P <0.05(£2~3 ).

3.3 X KRG W B4 81 h ASC, Caspase-1,
Caspase-12 TR R A MM 5 1E % 4 &, 8
H R FOCTT I EEH 21 ASC, Caspase-1 5 H £ L] 2
Jh (P <0.05), Caspase-12 £ [ & ik B 1 F% %
(P <0.05) ; 5BIRIZH oA, ROK AL B4, GT &5 5 &=
2 ASC, % ¥ & 41 Caspase-1 ¥JFEAL (P <0.05),GT
i PR B2 Caspase-12 # FR IS 2T & (P <
0.05), WK 2,%2,

3.4 X R CH WAL RN IL-18, IL-6,
TNF-a,NF-kB RIEHY M 515 H K, B
KB I B 4H 41 1L-18, 1L-6 , TNF-o, NF-«B 7K
W] 5 FHE (P <0.05) 5 5B AYZ LA, Bk K Al B 28 Fn

F3 GTHARXTREARAKMETF IL-18,IL-6, TNF-,NF-«B ik

A B C D E F

ASC w— S D W —

Caspasc- | [’ d——— —

Caspase-12 == ' TE - - k4

-actin [
B2 GTXAREFZEAL P ASC, Caspase-1, Caspase-12 E

RIZH I

Fig.2 Effects of GT on protein expression of ASC, Caspase-1 and

Caspase-12 in joint synovial tissues of rats

£2 GTXHKRBRETBEALHh ASC, Caspase-1, Caspase-12 F 7§
FKEHIEM (3 £s5,n=5)
Table 2 Effects of GT on protein expression of ASC, Caspase-1 and

Caspase-12 in joint synovial tissues of rats (x +s,n=5)

el it ASC Caspase-1 Caspase-12
/g kg !

iE# - 1.27£0.02  0.09+0.01  0.08 +0.01

LT - 1.52 £0.02" 0.45+0.06" 0.06 £0.01"

GT 4 1.51£0.04  0.11£0.05% 0.06 £0.02

8 1.59+0.06  0.09 £0.03% 0.14 +0.01%

16 0.93 £0.02% 0.07 £0.01% 0.89 0. 03%

BoOkALGE 3 x10°*  0.37 £0.017 0.06 £0.01% 0.06 £0.01

GT 2 41K B 5 19 1 i 24 41 TL-18, 116, TNF -, NF-
kB FIFEMR (P <0.05) . W33,

A8 (x xs,n=10)

Table 3 Effects of GT on expression of inflammatory cytokines IL-18 ,IL-6 , TNF-a and NF-«B in joint synovial tissues of rats (x +s,n =10)

215 FlH/g kg ! IL-18/ng- L~ IL-6/pg-L~! TNF-a/pg- L~ NF-kB/pg-L~"

E# - 76. 14 £23. 40 0.53 £0.02 0.27 £0. 01 0.42 +0.02
A - 389.43 +26.91" 0.82 +0.03" 0.40 0. 02" 0.74 0. 03"
GT 4 165. 72 +34. 45% 0.62 +0.01% 0.30 +0.01% 0.52 +0.01%
147.50 +29. 487 0.57 0. 02% 0.25+0.01% 0.47 +0.02%
16 88. 10 £27.75% 0.50 0. 02% 0.24 +0.01% 0.40 0. 02%
R Al 5 3x10°* 84.53 £35.83% 0.48 £0.03% 0.40 0. 01 0.38 +0.03%

4 i andrecruitment domain, CARD) i Caspase-1, ¥ % & 4«

“NLRP3 R VEAAE S %7 # NLRP3 J& Nod #
ARk Z— NLRP £ 1 5% i — A AR R, 2 [
ARIERGIIIG RN — K EEEZ S, 25
555609 B 5 23 1A 2 (PAMP) B3R [R] 5 e n]
LT A P 400 3 AH 56 19 43 TR 20 ( DAMPs ) |, 515
RS B0 98 2 277 . 24 NLRP3 551 ) e 4 i 42 5%
] e M 255 T ¢ AR # & 77 41 (LRR) I, NLRP3
WA EA R R A, 2 5 T IR 4 5 SR R Ak
ZEHIR(NACHT) 25 ¥ 48, 3 2k ATP 5 &8 e B
A7) NLRP3 2 3 AR Bl 5 8 o H R0 25 4
Ik PYD SRR TR OCBE SRR AR 1 ASC R A E Ik
K A& B G fh 35 & 245 ) 8 ( Caspase activiting

.94 .

(A B NLRP3 & 44k "', ASC 4 CARD 5
Caspase-1 i CARD XA HEAEFH . 4L AY Caspase-1,
WHR A A R TL-18 52 AR, 7] DL S 30 1L-18
B, JEH TL-18 BT R 75 R 4 & IR 2L, T2 1
g B 2 1L-18 43 s 1) 4 f b, 7= A & i f 9
[T

MSU g A 2 3 XU B ¢ 8% & 3 2%, (W) i s g2
NLRP3 5t /NA 1 3 8 7. PR R 46 & AR 9 5 i 4
i W I T B A AR R A B T AN AR T Lk
7= 7B K B P 4R ROS! T fili NLRP3 2 14 75
AL, B4 G Caspase-1, 43 Jo 1% P Y TL-1 §i 4K (pro-1L-
18) , 43 WA FVE LAY TL-1817"" 3% Ak By TL-18 B
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78 GT 4 R L 7T fE 5 B Ik NLRP3 5 1k, ASC,
Caspase-1 3K, 341l Caspase-12 ik , M| IL-18 4
e S NF-xB i A, BE I NLRP3 % ¥ 4K {5 5 i@
PERAE R 7R IKA K

SLI5 H & PR, Caspase-1 25 H 7F Western blot £
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Caspase-12 & [, BA T4, 0 #i] NLRP3 & % {& 1%
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