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FE T NALP3 R AMEAAAE 5 18 B 5008 21 10 IR UKL
1697 R U XU 519 R B A/ AL
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(TaAEFER, M 450002)

[(FE] B ARITHE 1R PURLIA YT A BUR XU 5635 2 L & X NALP3 % 1 & (NACHT-LRR-PYD-containing proteins-3,
NALP3) {5 530 I IS o 773% 5 SD KR AT 6 41, 435 0 16 % 41, A5 A0 21 (R 56 45 i v S DR PR 4 ) 4% ) , 8 3% 1k 985 TSR AIG
TR (1.0,2.5,5.0 g-kg ") FIBAEZG 4L (RROKANGH ,3. 0 g-kg ™" ) , B IDK S 328 W Bt o2 ( ELISA) 3590 &2 1f 35 v fi 988 8 3E 1M 7
o TNF-a) , H 41/~ E -6 (IL-6) , 4L A K -18(IL-1B8) & &k , ¥ A5 )5 24 h PP & K BB A DK ST RAER B, & BAT &R
6,12,24,48 h i & K BUBROCT K BE o IR R AL (HE ) 3 €8 042 45 20 K BUBR 0G5 20 400 B 2% A8 Ak, 30 % 5% - 3R & il 5% S 1L
: (RT-PCR) , & [ % B 375 ¥ (Western blot) , %328 20 A6 6 K6 1 5615 4141 NLRP3, IL-18, ¥4 T A G BE S B2 1 (ASC) B BER
£ -1 (Caspase-1)Rik, R 5IEH AL, BERH M+ TNF-o,IL-6,IL-18 F & B 3E F+ 5 (P <0.01) ; 5E R4 i, Bk
AKANBREH G H 1k R ASURLAR o | 77 2 2 B 3 B AR TNF -0, IL-6, IL-18 &5t (P <0.01) . S51EH 4 i A KRB DK% .
AT b Ak B35 (P <0.01) ; SAERIAL L3, BOKANBR AL (25 W0 A B4 A5 25 L 56 b i 75 31 T 20 3% , B 25 25 W 0 vk A 38, 25
A TR S H B WREAR (P <0.05,P <0.01) . 5IEH 4 iR, R4 B 414 NLRP3,IL-18,ASC, Caspase-1 mRNA J
BEARBREFG (P <0.01) ; SRIAA LB, BOKANBR AL AT 3 1k 5 BORLAR L v L7 57 & 21 3 18 3 B Ik NLRP3, IL-1B3, ASC,
Caspase-1 mRNA J 2 R IE (P <0.01) , HH L B, 51E % 4 i, B AL 4] NLRP3,1L-18, ASC, Caspase-1 3 ik £ %
i TR S AR 2 A, BOK AR ZE A B 1k R SURE v L R S R AR P M R AR R (P < 0. 01) , BLAG FR S AR O
S518 : HE B 11 R UKL B8 % 9% i o XU G5 48 R BROG TS I i , FEML I T A 5 3l NALP3 R M R(E 538 A Ko
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Mechanism of Zhihuang Zhitong Granule in Treatment of Rat Gouty Arthritis Based on
NALP3 Inflammasome Pathway

ZHOU Zi-peng, ZHENG Fu-zeng, MENG Qing-liang, FAN Wei
(Henan Province Hospital of Traditional Chinese Medicine, Zhengzhou 450002, China)

[ Abstract ] Objective: To investigate the application of Zhihuang Zhitong granule in the treatment of
gouty arthritis in rats and its effects on NACHT-LRR-PYD-containing proteins-3 inflammasome ( NALP3) signaling
pathway. Method: The SD rats were divided into six groups, normal group, model group ( preparation by sodium
urate injection into ankle joint cavity), Zhihuang Zhitong granule low dose group (1.0 g-kg™'), middle dose
group (2.5 g-kg™'), high dose group (5 g-kg™') and positive group ( colchicine, 3.0 g-kg™'). The levels of
serum tumor necrosis factor-a ( TNF-a ), interleukin-6 (IL-6) and interleukin-18 (IL-18) were detected by
enzyme-linked immunosorbent assay ( ELISA) ; the gait and joint inflammation index at 24 h after modeling were

evaluated; and the swelling degree of the naked joint was assessed before modeling, 6, 12, 24, 48 h after
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modeling. Hematoxylin eosin staining ( HE) was used to observe the histopathological changes of ankle joint in
each group; reverse transcription polymerase chain reaction (RT-PCR), Western blot and immunohistochemistry
were used to detect the expression of NLRP3, IL-18, apoptosis-associated speck-like protein (ASC) and Caspase-
1 in the joint tissue. Result: Serum levels of TNF-a, IL-6 and IL-183 in model group were significantly increased in
the model group as compared with the normal group (P <0.01). As compared with the model group, the levels of
TNF-a, IL-6 and IL-18 were decreased in positive group, medium and high dose Zhihuang Zhitong granule groups
(P<0.01). As compared with the normal group, the rats in the model group had poor gait and swelling joint
(P <0.01); as compared with the model group, the poor gait and joint swelling got improved in the positive group
and drug treatment groups, and the gait and joint swelling grades decreased gradually with the increase of drug
concentration (P <0.05, P <0.01). As compared with the normal group, the NLRP3, IL-18, ASC, and
Caspase-1 mRNA, protein expression levels in the ankle joint tissue were increased in model group (P <0.01),
and these levels were significantly decreased in positive group, middle dose and high dose Zhihuang Zhitong granule
groups as compared with the model group (P <0.01). Immunohistochemistry showed that, as compared with the
normal group, the positive expression rate of NLRP3, IL-18, ASC and Caspase-1 was increased in model group;
and as compared with the model group, the positive expression rate was decreased in positive group, low dose,
middle dose and high dose Zhihuang Zhitong granule groups (P < 0.01) in a dose-dependent manner.

Conclusion: Zhihuang Zhitong granule can alleviate the swelling of joint in rats with gouty arthritis, and its

mechanism may be related to the inhibition of NALP3 inflammatory signaling pathway.

[ Key words |

o XU 919 48 2 i PR o UL B AR E , 9 A R
TE 40 2% T3 1 vh R AT , UT AR R A0 R A 1B W 4F
ALk T EEE AT TAES AT . BA %
PELEIR WML G R B & SRl E EEAE M, ZFh 4
P2 2 L LA 2 8 AE P 3 2 R R R L ST A Y
Gk, WO EM MR AFEEA
(apoptosis-associated speck-like protein, ASC) , 2} Jit
KA fiff-1 ( Caspase-1) , [ 40 ifd 4~ & -18 (interleukin-
18,1L-18) a3, H:# NALP3 4 4 {& (NACHT-LRR-
PYD-containing proteins-3, NALP3) 2 1Z 3 P EE
B S Im AL = 1 o I PR IA T i U 56 15 % 1 25
Wy 32 BB B B CR RKOK AR L % S AR R
254y, H e B OK A RE A2 22, 1EL I PR 2 R A 82
oK, PR A 32 R ARG B ke R S AR T
R B S 20, 7R 5T HL 05 i I R O T Th R
A KBTI S K HE B LR B OB 5 B R RE T B B
S ST & BB TR R LG # 1k e B
KL DA AR 285 75 g XU 19 2 BT IS o AS T 9 3 ik 4
T AU 919 48 K B, IF 43 T A [ 571 4 HE 2 1k g B0k
PEAT T, LR FEHE 21 1k T UKL A IR 28 %68 8 XU 5%
RABITROR LA K5 NALP3 4 MK 15 5 38 % i)
K&K
1 ##
1.1 Zh% SPF i IHZ SD KL 90 H,8 ik, ik

Zhihuang Zhitong granule; gouty arthritis; NALP3 inflammasome; joint swelling; mechanism

JFi i (200 £20) g, B g BE AR} K2 3h ) SE 56 o0 32
HE, ¥ AT HIES SYXK (977) 2015-0004 , fir 4 3l ¥ 34 7
g — B e 57 R BRI AE 25 C LN 70% ,
AR Hie BR B W ) 55 RN AT IR IR . ARBISE P T K
Rz LigER R =Y R IEZE R S AR, %
= TACUC-04(20150619) ,

1.2 Zi Ralsm 4G B 0k R B0k B K3 () B
T A R EE ORF EM.AIE B RN
TOIRAT L R AREE CBLAE UKL R R A B B
J7) s IREREN (£ E Sigma A&, 45 1198772) ; #k K
MR (= FE 78 XA 90 25 Mk A BR 53 4 4 | it 5
B14200011502 ) ; 2 5 B i ( U1 -8 4R ) T /%
AR A, 45 30525894 ) ; K B 988 36 58 A F -«
(TNF-a ) iff 5K 0 35 W% B0 52 ( ELISA) 3K 7 & ( b i
R KB TR A YRR A BRA A, #E 5 ER006) ; K
IL-6 ELISA iR 7] & ( 3£ B Sciencell A &, it 5
EK0412) ; K B TL-18 ELISA 50 & ( Ll AW
BH A R 2, it 5 GD-DS1583) ; NLRP3, IL-13,
ASC,B-N 3 H (B-actin) H 4t BB HT (€ E Santa
Cruz A&, #5535~ sc-7302, s¢-8206 , sc-8243 , sc-
8248) ; Caspase-1 ,HRP 47 i £ 41 B 1gG — 41 (3£
E Abnova 2\ ], #it 5 43 5| & AB10024, 301005 ) ;
RNA 2 BOKH & (b RARAE B A R A A it
5 DP419) ; [ e i F & ( H 4 Takara A ], it 5
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K1622) ;BCA Ml i F) & ( L3 = RAEYFREA
FRA 45 P0010) 5 7R AR Z G 451 (Ba So 24 ],
ftt*5 DHO006 ) ,
1.3 {Y£% E100 %Y J¢ {2 W i % (3% bk ot B A}
B AR/ T, Biomate 35 Bl HZ R0 M (£ H
Thermo Scientific 2 7] ) , CFX96 U 52 i} 2¢ Y6 & i
A 4% = ) W ( Real-time PCR) Y ( 3¢ E Bio-Rad 2
), AI600 7Y BRI AR (£ E GE A F]) .
2 AFiE
2.1 LRI THEHL KRR HN6 H,IEH
2H AU B 24 4 G B Lk R ORI L L R
A 15 HRR,IERA BAH KBRS FEE
AR HREHAMET R, BR 1R, ELHER 1
Jil o KB E 259 0] i AR U8 1R Rk AT T H 5 AR A
o UE AR A AR BT B 70 kg, DU I K B 24 ) 511 4 A
AN 6.25 %, b A B & H AE B 1k 8 BUR. A & R
30 g, KB HAZGH &N 2.68 g-kg™', IR
AL P AR 1.0,2.5,5.0 g-kg ', BAMEZHA
FROK Al A 3.0 g-kg ™'
2.2 EAMXTRRKREREY ZSHUER
Coderre " HEAT Jif IR 56 45 48 K BUBE 200 4%, BR IE
WK R AN, HAR & 4R BT O 5k R
3 g-kg_lE’{'J 10% /K & S BE FE 47 BRI, LA A B 225 4
J& 7R R i 2 R, K A il OF AT R A A,
Bt D7 1a) 50 b 5 18 E B 45° 1, A KBRS IS ) 5
20 g-L ™' R ER G IR B S0 L, IE % 4 R A 4 T
AR BN 3 d, A KRB &G
KBRS T ARAE 5 £ LA S BROC 7 b ik B2 38 B 3%
o T IEH A, B AR .
2.3 IfiL¥EH TNF-o, IL-6,1L-18 & &M & 7E v& A
J& 48 h 5 2 I Al BCER Bk i 3 mL, FE R T BCE
20 minj5 , & TE.OHLH 3 000 r-min ~' B0 10 min,
W 4E 1LY , ¥ IR ELISA 3805 & vd B 45 R A7 34
2.4 REALEEXRTRIEREOTE BEHE 24 h,
%M Coderre ¥ BEAT X K B4 S 473 &, Hp
EWATER O G347, TR o 1 9347,
T AT B ok TE Ry 2 9% 5 EE R M AT, = R AT E
H3 G RWIEH N 0 9; KT B JREL b B BLAL
BB B AR SO 1 9 Q5 B IR 40 i HLA G 49 R 4L
ZLPN 2 95 KT LASML P 3 4%
2.5 BRCTMPRKEEDE 430 7E AT DA S i AR
J& 6,12,24 ,48 h I 5 K BRAR 5G9 I ik B2, T B [
FE IR BRAT G BB, IF R AT I & 3 AL i AT A,
INARSR BRI 1 R AU AR e, BEAT 3 Wk 6 R B
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B, T3 BB OC 37 A X i i B = i 455 i B R 25
PR — 3 AT B BR A A

2.6 KERERETHLABRAR-PLA(HE) Jefn, &
48 h 5, AbFE KRB, B AL BT
0.5 cmf K THL, BT 4% 2 R W FEW W47 &
FE L HE RS AEY) R A ZH R E E 30 min,
A3 WIAE B B 43 B0k 100% ,95% ,85% ,75% ) 2, B
VW 43 AT B K 5 ming FH A SR K MRS W 0
HARZL YA 10 min B A 1% FhF8 3 s J5 HZEMR
KHBEAT v k. AR Y W & Y4 4 min, 43 5 7€
75% ,85% ,95% ,100% 1 2 min 347 Jii 7k 4b B, A0
A Z B IR AT 5 B AL B0 0 AR e R AT B R ik
BB TR

2.7 Real-time PCR il 8 56 45 41 41 & NLRP3, IL-
1B,ASC,Caspase-1 mRNA 35 B {77 5 56 15 W
JBELH 20, SR A RNA $2 B0 & 2617 8 RNA #4748
B, 2 B i S50 &% RNA Je %% 5% 25 ¢DNA, RT-
PCR 575 TR 1, RN ZR A 10 x cDNA #
M1 pl, EFWEB144 1 pL,H,0 8 wL,2 x SYBR Mix
10 wL, MR MFEF 95 C 3 min,95 °C 10 5,60 C
30 5,72 °C 2 min,40 MER,72 °CIE{#H 10 min, ¥ H
ThEE-3-BERR i Sl (GADPH) /£ N 2 B R 7E CFX
manager B b 2 B8 2744 B ok o AT 3 DX AR ) R
53T

#1 PCR3|#MF7
Table 1 PCR primer sequence

He N 4 K Fe3i(5'-3") 1K BE/bp

NLRP3 ¥ CCCGTGAGTCCCATTA 141
Fif GACGCCCAGTCCAACAT

ASC _E ¥ GATGCTCTGTACGGGAAGGTC 115
T TCCAGTTCCAGGCTGGTGT

Caspase-1 _E ¥ CGCAGATGCCCACCACT 96
Fiff TGCCCACAGACATTCATACAG

IL-18 _E ¥ ATGGCTTATTACAGTGGCA 137
T TAGTGGTGGTCGGAGATT

GADPH 3% TGTGTCCGTCGTGGATCTGA 128

T TTGCTGTTGAAGTCGCAGGAG

2.8 ZEHFAPEEN (Western blot) 46 il 56 %5 4H 41
fr NLRP3,IL-18,ASC,Caspase-1 ZEH #i5 ¥IFHK
HABTHE 5 AR H 2 W AE vK B 30 min, B
O JE WO BVE W, R A BCA 3250 & 2 Ok B
W% 8% /B IE ,12. 5% WA I, B LREE S — N
30 pg, HLVKFF IR ET LR BN 80 V,iF A B RS,
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HEHE R 120 V, BUkKG R EHBEAERKE
PVDF i |, %% B ) 0 #E vk b 347, BRI &
100 V#6471 h B BE RS, i A TBST ¥ W 2 17 3§
VeI A 5% JB AR 4= W % iR F & 1 h, TBST %
WE Uk PVDF JBE, fin A — 0 B W ( NLRP3, IL-18,
ASC, Caspase-1 $ii{£,1:500) ,4 °C ZE¥5 3% , PBST
HWE 3 W, IMAZ PR BEW (1:5 000), % & T 5
H 2 h,PBST ¥ Ut 5 76 88 B U A rh WL 42 2 3k
KAE B o
2.9 g AR VAR 56T 4 4 rh NLRP3, IL-18,
ASC, Caspase-1 ik # ML & BRC T H L A 1Y)
Fr K G BT Fr R 28 vh W Hh 20 min #E 4T BT R
MBS BRIREL 22 v (PBS) TE Uk /G , A 3% i3 A&
A SR R T CE 25 min, PBS ¥ WRVE VS L T N
W2 1fl ¥ & B 15 min, j0 NLRP3, IL-18, ASC,
Caspase-1 —4{ (1:1 000) & F 4 C k4 b #£ 47 1F
L, PBS WEUESE INA P B = IR T F 20 min,
FH PBS ¥ W VE 5 I A BAR i AL W B AR g 1l AR
itk IgG M F 15 min J5 A DAB & A # 17 {4
JC R, ZE K IE VIS , HEAT IR AR R AT 5 YL 78 1R K we
VEET 1% %R 5 s 5, M)s 78 S B i
KN R 2R AT O B b B, R M AR B R AT
A E T WA N AT S, Bk D) Pk 10 R
HY 48 v BH M e £ 20 MRk, TF 53 BE R R = B % 2
B 2% x100%
2.10 geits a4 SRAI SPSS 21. 0 B {4 #4174t
LB RS, B KRBT F S %
BORLR B FARG L , TH R PR DL 2 5 RO, R ¢
K s , 22 20 B 0 bR B R 5 224047, P < 0. 05
ZRAGIT¥E L,
3 R
3.1 AU 395 4k BUIML I P TNF-ar, IL-6., IL-
1B R 5 IEH A, BRI VE o TNF-a,
IL-6,TL-18 & & W3 FH i (P <0.01) ; S AY L Lk
B, BRI ZH G B 1k R 0K b R 50 i 2 TNF-a,
IL-6,1L-18 & & 1 3 T M, v 5 ik 21 5 ik P (I 72
EmTrhaaE (P <0.01), k2,
3.2 FARBLE TR RAERR BV E SR L
HIEH A, BRI H KR AR 2E MK,
BB RKTIRB IS EF ARSI FEX(P<
0.01), SHEAIH AL, BROKALBR A HE B 1k 6 FUkL
(SN AN B 5 2N S L ) SRV S DI € 4
MiESEAGI¥E X (P <0.05,P<0.01), A
A AR, WK 3,

R2 WREILFBTHERMEXTEXRMDEH TNF-a,1L-6,1L-18
K%M (2 £5,n=15)
Table 2 Effect of Zhihuang Zhitong granule on serum TNF-a, IL-6

and IL-18 in gouty arthritis( GA) rats(x +s,n=15) pg. L7
20 51 /g kg™ TNF-a IL-6 IL-18
EH - 0.92+0.17 0.28+0.03 0.21 +0.04
AR - 1.88 +0.35” 0.87 +0.08% 0.55 +0.06”
Bkl 3.0 1.03+0.08 0.33+0.04 0.29+0.04
HE 3 115 ks 1.0 1.67£0.33 0.7720.13  0.43 £0.06
2.5 1.53 £0.09” 0.68 £0.07 0.35 +0.05"
5.0 1.15 £0.17% 0.55 +0.12% 0.27 +0.03"

H G ERALE P <0.05,2P<0.01; SHBMA LEDP <
0.05,P<0.01(F£2~7H/),

#3 RELBIHNFERNEXTEAARXBRSS . XTHEHAOY
Mg (x+s,n=15)

Table 3  Effect of Zhihuang Zhitong granule on gait evaluation
joint,indexresults in GA rats(x +s,n =15) %
205 Flit/g-kg ™! E AR5 KT R AE HE %L
E# - 0 0
HLTY - 2.82£0.66>  2.68 £0.82%
Bk Al 3.0 0.93 £0.329  1.06 £0.31%9
HE ¥ 119 Uk 1.0 2.24£0.63  2.10 £0. 66
2.5 1.61 £0.57%  1.72 £0. 55
5.0 0.97 £0.28%  1.13 £0.37%

3.3 N U 5C Y 48 R R IBR O T e ik BE ) R )
HIEH A R SRS RS 6,12,24,48 h &y
i Ji £ 4% ‘@ 2 K (P < 0.01) 5 ST 20 L&, Bhok
s 2H HE B 1k UKL AR | o e 5] i L S S AR R
P [ T i ik E R AR, EL A 5 AR (P <
0.05,P<0.01), W% 4,
3.4 bR XU OG5 AR R BRUER O T 4 S B o 1
M) TEH 2H K B ZH 21 v TG A AE 40 IR, R A
i 4 A A 4 ) 5 AR 4 R B O T 2 4 B K i LA B
R v MR 20 D S A6 M A0 IR L HE B Lk i ABURL K
7R ik 20 0 s AR P A0 ML IR T AT B 22, A A R 43 K i A
FOAR Y 20 A T 305 5 A B 1k JORE v ) e 2E A TE AR
P20 MR 10 5 K, EURE L AR p o 2H S R AR T
HE B 1 98 JOREL =5 71 ek 20 5 Bk OK AL B2 AR AL, T R
0 L RV o3 R SR IE W, R A IR W I D AR
IR, W 1,
3.5 0 KU SE T 2R BRUBR 5G4 4Lk NLRP3, IL-
18,ASC,Caspase-l mRNA REHEZXZEW HIEW
2H Lo A, AR RY 4 BR O T 41 41 vh NLRP3, IL-18, ASC,
Caspase-1 mRNA NEHEXIEFIFEH(P<0.01);5
BEAVH PO, BROK MR 2H G B8 1k UKL AIG b g 0]
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R4 WEIEBTFASBEREXTRKRBEXTHEKENZMmM (v +s,n=15)
Table 4 Effect of Zhizhuang Zhitong granule on ankle joint swelling in GA rats(x +s,n =15) mL
21 5 Fl 4/ g kg ™! 6 h 12 h 24 h 48 h
E# = 0.12 £0.03 0.15 0. 03 0.11 £0.03 0.12 0. 04
i 7 - 0.58 +0.06% 0.72 +0.04% 0.76 0. 13% 0.71 0. 08%
KA B 3.0 0.43 +0.11% 0.57 +0. 06" 0.56 +0. 10 0.43 +0.08%
WG # 11 575 00 kE 1.0 0.56 0. 09 0.65 £0.08" 0.69 0. 14 0.69 0. 06
2.5 0.51 0. 06" 0.58 +0.09% 0.57 0. 06" 0.48 +0. 13%
5.0 0.49 +0.05% 0.52 +0. 08" 0.45 +0. 06" 0.38 +0.05%
NLRP3 120 kDa
IL-18 17 kDa
ASC 81 kDa
Caspase-1
45 kDa
p-actin 43 kDa

F

ALTE# 2L 5B BB AL 5 CBOKANBR AL s D. B8 B b 0k: 1 g kg ™' 45
E. G815 Uk 2.5 g ke ' 25 F. HE B LR SR S g ke 4

(E2~6T)
Bl EHELEEFRNERNEXTRARBRXTALREZNEM
(HE, x200)

Fig.1 Effect of Zhihuang Zhitong granule on histopathology of
ankle in GA rats( HE, x200)

2H NLRP3,IL-18,ASC, Caspase-1 mRNA J 25 [ & & i
R, B R (P <0.01) . WLE 2,3 5,6,

A B C D E F
B2 A& HE BT KR BR X T 4E 8 NLRP3, IL-18, ASC,
Caspase-1 EARIEH N
Fig.2  Effect of Zhihuang Zhitong granule on the expression of
NLRP3, IL-18, ASC and Caspase-1 in ankle joint of GA rats

3.6 b UM 5G4 R BUBR ¢ Y 41 4L v NLRP3,
IL-18,ASC, Caspase-1 BHPE Rk 1E & 24 B
7 40 419 NLRP3, IL-18, ASC, Caspase-1 3 ik
/b BRI ZH NLRP3,IL-18, ASC, Caspase-1 3% ik 3% ik
it E TR (P <0.01) , H 5884 b AL, Bk oK Al
2 HE B Ak R WUORL R L R L R B ZH NLRP3, IL-1,
ASC, Caspase-1 A1 3% ik &t W 25 B A%, B A 7 &K
HirE(P <0.01), WE3~6,%7,

RS Mo T LR UL X R UM O T ¢ K RUBR € 75 4H 42 NLRP3,IL-18,ASC, Caspase-1 mRNA Rz M (x £5,n=3)
Table 5 Effect of Zhihuang Zhitong granule on mRNA expression of NLRP3,IL-18,ASC and Caspase-1 in ankle joint of GA rats(x +s,n=3)

215 Fl 4k /g kg ™! NLRP3 1L-18 ASC Caspase-1
EH = 0.24 0. 06 0.31 +0.05 0.22 +0.06 0.16 +0.05
LR - 1.57 0. 08% 1.55 +0.24% 1.26 +0.08% 1.18 0. 04%
KA B 3.0 0.62 0. 05" 0.72 +0.07% 0.65 +0.07% 0.68 £0.09*
HE B 11 9 KL 1.0 1.33 +0. 12% 1.31 £0.04% 1.15 +0. 14% 1.06 +0.05%
2.5 0.87 =0.09% 0.87 +0.06% 0.76 =0. 08% 0. 68 +0.06*
5.0 0.45 0. 11 0.48 +0.05% 0.43 +0.05% 0.31 £0.07%

R 6 Mo E L UL X UM K T KK RUBR 5K 5 A 4 B NLRP3,IL-18,ASC, Caspase-1 BRI REXBHIHM (v 5,n=3)
Table 6 Effect of Zhihuang Zhitong granule on relative expression of NLRP3, IL-18, ASC and Caspase-1 in ankle joint of GA rats(x +s,n=3)

21 5 Fl 4k /g kg ™! NLRP3/B-actin 1L-18/B-actin ASC/B-actin Caspase-1/B-actin

EH = 0.18 +0.03 0.19 +0.05 0.13 £0.04 0.17 0. 03
Y - 1.28 £0. 06% 1.16 0. 05% 1.03 £0.08% 1.55 +0.09%
FRARAN B 3.0 0.29 +0. 03" 0.29 0. 08" 0.36 +0. 06" 0.28 0. 09"
HE B 1 978 URL 1.0 0.58 +0.09% 0.56 +0.06% 0.68 +0. 13% 0.84 +0.16%
2.5 0.46 £0. 11 0.42 +0.07% 0.41 =0.09% 0.55 £0. 08"
5.0 0.31 0. 08" 0.26 +0. 06" 0.33 +0.05% 0.31 £0. 03"
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B3 HRELBEFANBEREXTRRRRXTHLA S NLRP3 &
B RIABIR I (AL, x400)

Fig. 3  Effect of Zhihuang Zhitong granule on NLRP3 protein
expression in ankle joint of GA rats(IHC, x400)

A B C
D E F

B5 RELFEIHNNBERAEXTRARRATARAR ASCERR
KRR M (gL, x400)
Fig. 5 Effect of Zhihuang Zhitong granule on ASC protein

expression in ankle joint of GA rats(IHC, x400)

D E F
B4 RELFEFANBEREXTRABRBRITHAS IL-IB BH
RIEW R (GELLL, x400)
Fig. 4 Effect of Zhihuang Zhitong granule on IL-18 protein

expression in ankle joint of GA rats(IHC, x400)

D E F
B 6 A 1k AL X R KT R KR ER X T A A Caspase-1
EERAMF (LU, x400)
Fig.6  Effect of Zhihuang Zhitong granule on Caspase-1 protein
expression in ankle joint of GA rats(IHC, x400)

RT W LR BRI UM T KK RUBR 5K T A 4R B NLRP3,IL-18,ASC, Caspase-1 & H PAMERE KB HM (v 5,n=3)
Table 7 Effect of Zhihuang Zhitong granule on positive expression rate of NLRP3, IL-18, ASC and Caspase-1 in GA rat ankle joint (x +s,

n=3) %
415 Hk /g kg ™! NLRP3 IL-18 ASC Caspase-1

EH - 15.26 £2.35 21.64 +3.94 19.66 +2.79 17.63 £3.24
i - 81.38 +10. 65 78.69 +8.96% 75.66 +7.68% 71.64 £5.96%
FROKAL B 3.0 22.68 £3.67% 27.39 +5.31% 51.67 +3.69 38.66 +2.68"
HE B 11 98 AL 1.0 62.37 +7.95Y 57.66 +5.37 46.29 +3.26Y 66.49 +4.28Y
2.5 48.66 +6.37Y 38.64 +3.22% 37.26 +3.18% 55.29 +4.62Y
5.0 27.69 +2. 68 21.63 +3.68" 22.64 +4.38% 29.57 £3.66"

4 itig S 9 KPR 56 15 & 5 NLRP3 4 1 44 {5 5 18 8% i BF

NLRP3 J& NLRP3 58 P {4 {5 5 i B o 1R 501 9 7%
ARG IR B 1, R R IE R R HAE JR PR B
7S T 7 A Kk 9 RE 7 IL-18 4% {H AR
6 AV G 1T 48 9 F AL LG i AT 8. BRD

TR 2 A G 2o 2 370 XU 5G9 R LA 7 5
25 T HE B LR AUREA ST, 20 B NLRP3 R P4 {7 5 i
OGBS Ak, i XU 56 T R A T SR i — 2
2%,
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NLRP J& F NLR ZZ0% o B9 — > ML J& , 3 4F Sk A&
ST S S £, NALP3 J& NLRP 50k v H %
AR, H C U4 LRR 5Bk 45 4 )5 fff NALP3
MR WA, ¥ NACHT S5#4 50 % 8% , 76 ATP R G
TIE L NALP3 25 [ 55 A4, [7) B 48 55 08 1 2 A B A
FE&E 1 ASC, Caspase-1 J& i &2 & 14 )5 1% fk Caspase-
1, Caspase-1 14k J5 REBE BTG TL-18 WA b KA =R
R A 3R TS A BT A I F A T | SR RE R
B RS E AR S TR R AN S DA O,
K WFFIE S NALP3 o LRR BB % BB 4% 11 51 JR iR
g1, Martinon %" HF 55 7% NALP3 YU R AR 44
J& R % 1 Ak NALP3 DL K HC 20 j 38 43, #E 1 1% 5 1L-
18 SR K e R R BE o Gross 451" 1 5% 8 7R @ 1
Z:B% NALP3 H i) LRR 2544, JRER M35 = )5 7= AR 1Y)
IL-13 B .98 2>, % B NLRP3 7 R B2 4 5 3 1 R i
J ;R ¥ SR BEVEAE T o S AR BRI Y W ol o
ASC,NALP3 J PR e i M K BR b 3 2 PR R 4V WL, 76
Hoof v & I ASC, NALP3, Caspase-1""', A< B
FEERE RS IER A LB, &R il 7E + TNF-a,
IL-6,IL-18 & &t i, 5B 2 b4, BkOK il B 4
HE B 1k Ok R R A A R AR, B R A
OB B T R R AL, 430 R R AT RE S I Ak
J& B TL-18 512 HLAAR 2 AE 52 7 31 4 1L v 53 A% 40
TR & RAE A F TNF-a, IL-6, IL-18 31 Il & N
B 3K A8 R B R 5, T ) rh ks 4 SR 4R
B R 2 AR R AR TR AL, R AE B K . 5B
PRI SE BN I R 2 L TE TR R B 1 1 S
TrEAEREAELEFEEA 2T RS, 51K
HRAE SN, [ I 5 5 9 68 38 3% Pk 3 5, ST 4 i,
Sl k2R X AE R %, DL EBFIE 4 R &R TNF-
o, IL-6,TL-18 59 MM RTT R R A A K. A5
38 2of PV AR S R B A ARIE 48 BA B T i ik
FE 7R, AR e B AL 20 b ik BE B W oK BRLE =R
A, KA B AE ™, A P R 48 B
T R B B B A 2, 2 ) Ak B S O T IR B
S0 W, BB 259500 B A3 , oG ek AR
FEARIG N, RCR 5 R OK AN ZH AR, 3 — 25 36 B A 5
19 ABURE BE 8 B I 3 OG5 i ik L % i R E , BLBCR
Bt

ASC J& NLRP3 4 ¥ {k 5 B 4] jli 8 43, R % 5
Caspase-1 CARD %5 #y 18, 2% & fi#i Caspase-1 1% 4k, #F
MG Ak IL-18, B2 40 Mu 5h o B 55 E S5 ASC Jhy 4
MR A, EBERRILTE NLRP3 RIE(F 58 ¢ b &
HEHEEZER . B EEVR BRI ASC RS
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5H 0T, RS S R AE R YA fE 655
HN SR GE B R ASC B I /N BUMR 9 IL-18
Tk 5L R BOR A", Caspase-1 TEZ 5HLIAN
HAE S B JE I, FE AL B 480 oh K ¥ AR
FH, [R]B HAh 2 NLRP3 4 45 53 % v 44k % 1k
HE'", Caspase-1 [3% 4k 5 NLRP3 411k (5 5@
e R A O, LI Ak 45 g8 o I B R R AR
LN ISR BUZ N CIRE et 7/ E iR Al o S T AN o
B, A58 A0 4 K BRUBR 56 1 41 21 f NLRP3, IL-18,
ASC, Caspase-1 35 ¥ 8] B 7+ &, % B NLRP3 %
FoEBS 5RRNERTRKROKRE, ST AR
R B HE B 1B 9 UKL A T J5 8. 78 NLRP3,IL-18,ASC,
Caspase-1 K ¥ TR, H B A 259 7 &34 m, H
T R R, 5 RK K AL e 2 5 SR AR L, 2 B A Bk
T ABURLIA 7 R XU 561 R 5 il NLRP3 5 5 {5 5
B A O, SROKALBR IR YT RCR AL, L R4
SR Al HE R AT B 1k i UKL RE 95 1 il NLRP3 4 % {5 5
T B S, T A IL-18 3k, 1 T 2% it g XU 6 3

ARG I FFAE — & B JR BR M, 4% 4 8 B bR T
NLRP3 R 415518 % 4h, i85 MAPK, TLRs %{5
53 B, HE B 1k R URLIA I R KU T R BB R
BOE A H AR R KRN, B A R E S WA
B, HE B 1k UKL TG 7 9 KU OG5 R AE A AL AT
B 54 NLRP3 48 PR {5 =i B 2 1 3R 3k, i 40
il IL-18 20k s, H 25380 5 BOK AR S AL, k1 IR
i KU R RGBT IRt —E S %
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