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TNF-a & W T &, M I 4 NALP3 ¢ B M2 K 4 2 W2 4 1 -1 ( Caspase-1) , 4 T2 AR SC BE ASUFE 45 1 (ASC) 2 1 & mRNA
TR WERIN(P <0.01) ; SHIRIA L, 95 KT 415 BOK AR 2 R BB G 35 W TL-18, TNF-a % & . 25 T B, E«%ﬁéﬂm
NALP3, Caspase-1,ASC 2 1 . mRNA £ A B FFEAK (P <0.01) s SROKANGHAL ek, 98 KT 20 K FRBR OG5 W TL-18, TNF-a 77
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[ Abstract | Objective; To explore the anti-inflammatory mechanism of Tongfengning from the perspective
Method: A total of 48

of nucleotide binding oligomeric domain-like receptor protein 3 ( NALP3) inflammasome.
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SD rats were randomly divided into the model rats (n =36) and the normal rats (n =12). The model rats were
injected with 0. 2 mL. monosodium urate ( MSU) suspension through the ankle joint to establish the acute gouty
arthritis (AGA) model, while the normal rats were injected with saline at the same location. After the AGA model
was established successfully, the model rats were randomly divided into model group, Tongfengning group and
colchicine group; saline, Tongfengning liquid and colchicine suspension were administered respectively to the three
groups by gavage for 3 days, twice a day. The normal rats were taken as normal group, and administered with the
equal volume of saline by gavage at the same time. All of the rats received intraperitoneal anesthesia, and their
synovial fluid and tissues were collected in 72 h after successful modeling. Enzyme-linked immuno-sorbent assay
(ELISA), Western blot and Real-time PCR technology were used to detect the levels of interleukin-18 (IL-18)
and tumor necrosis factor-a ( TNF-a) in synovial fluid and the nucleotide binding oligomeric domains-containing
protein 3 ( NALP3) inflammasome-related protein and mRNA expressions in synovial tissues. Result; Compared
with the normal group rats, the levels of IL-18 and TNF-« in synovial fluid of the model group were increased, and
the expressions of NALP3, cystein-aspartic acid protease-1 ( Caspase-1), apoptosis-associated speck-like protein
(ASC) and their mRNA in synovial tissues of the model group were increased (P <0.01); compared with the
model group rats, the levels of IL-18 and TNF-a of in synovial fluid of the Tongfengning group and the colchicine
group were significantly decreased, and the expressions of NALP3, Caspase-1, ASC protein and mRNA in synovial
tissues of the Tongfengning group and the colchicine group were also decreased (P <0.01); compared with the
colchicine group rats, the levels of IL-18 and TNF-a in synovial fluid of the Tongfengning group were still higher
(P <0.05), but the expressions of NALP3, Caspase-1, ASC protein and mRNA in synovial tissues of the
Tongfengning group were lower (P <0.05, P <0.01). Conclusion; Tongfengning may have an anti-inflammatory
mechanism in treating AGA by inhibiting the expressions of NALP3 inflammasome-related protein and mRNA | so as
to decrease the levels of IL-18 and TNF-« and alleviating joint inflammation.

[ Key words ] Tongfengning; acute gouty arthritis; nucleotide binding oligomeric domain-like receptor
protein 3 (NALP3) inflammasome; interleukin-18 (IL-18); tumor necrosis factor-a ( TNF-a)
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AR NALP3 8 T2 AHSCBE SRR 28 11 (ASC) Fi2f
o 2 R K A Z R 4K 1 -1 ( Caspase-1) 55 2 11 4 AL,
J2 20 05 A R R A B TR P fE B A S i IRz
fro 4 MSU g A1E R N IR ME G K15 5 # NALP3 &
FRUII, T NALP3 25 1, ffi ol &8 A= el s,
Yk ifii NALP3 7 15 ASC % 11 & Caspase-1 FijiA&%s 4
T WO R A5 1 NALP3 M4, J5 # fff Caspase-1
HI AR IK #8005 A1) Caspase-1, {f {LJ5 ) Caspase-1
HE— 20 2l 1 40 A R-18 (1L-18) i 1A 2L ff 1
IL-18"77, W75 % 24 i XU 56 47 % (acute gouty
arthritis, AGA) [ & 1E

H i R _E 8T X AGA #9175 25, i Bk K Al A |
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LA NALP3 58 PR (5 558 5, o H T Ui oG R
SiE L7~ TL-18, 1L-6 , )98 SR B8 K F-a ( TNF-a ) [ 3%
KA B EVRYT AGA I EH . R AT IR 2
Z ARG R S I A 25 TR TR KB B i
R ERE FHS T S AR, w5 S
Rtk 5 A I R 3 0 R PR K, S b B e T
RNE B SIS S IRy Ao b0 (L
PR AE T AL v A B A . POt AR S 56 400 AL NALP3
R PRI BE SR XL X AGA AU K RUBR G Y
W IL-18, TNF-a 7 42 M i 41 21 rp NALP3 % 1
TR 1 % mRNA 23K (9 52w, DL 58 9 K T
BT AGA 1 FLRAE AL, o HfG R AfE T 1 ) 28
S
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1 #a E PE /2 H]) ; ABI 7500 #1 57 B 3¢ 9% %2 & PCR ( Real-

L1 3hY  f@RE3 ik SPF 4% SD itk KRR 48 H,
PR BT (200 £20) g, B T3 0 S50 3 1) A FR 5
R w4 Bt 5256 3h W A 77 1 AT HIE S SCXK (97)
2012-0002 , Z G4 £ Hh s 2 R 2F 50 s sh 4 vhon [ 5K
55 2 Yl A AT IS SYXK ([# ) 2014-0001 ] 48 11y Jf:
T 5 o A S 2 AR A v B 2 R B e B B it
e (48 R4S 31 A A 5 AR P 2 [ 2016 ] 18 B A
(017) %)

L2 2iy5i0 mRT R R A RS 4
B (LB AR AR A AL S 50 R
170520,160801,170512,170520) , & A ( 22805 i vh
IR A BRA L S 150702) )11 4 T (5171 3R
fE il 254 B2 | L 4tk 150803 ) , B (b 2 KL
IR A BRA LS 8506041) , FF 2 () RS2
Ml By A BRA L 445 160650171) , % i (VL P %
B R 251k R A PR A &)L b5 170201 ), ik 45 KL (7T
VYRR R 55 4 254K v A B | L dik 5 1403002 ) 45
S BOKANGR R (B 0.5 mg, PYXLRRAN I 25,
ft45 H53021369) . Fr 45 2 b4 35 h 4@ v B2 25 K2
B JeB ] =t B I 2% g b B 2 R 2 A e b 2
Y78 OB 2 PR SE A BB S R OE . MSU A
(2 [H Sigma A ], it 5 101498836) ; % 1L A4 i -80
(gt A A YR A BR S | 4iE45 304A054) K &
A (HGERALFEKFARANA, #t5
20141011) 5 KE, TL-18 F1 TNF-o il I5€ H 72 W B 000 o
I (ELISA) i & ( g Ve FERHE A RA AL 55
43528 F20190,F3151) ; Ha bt K Bl NALP3 5150 B4t
& (& Novus 23 A, b5 BM4490) ; f it K Bl ASC
ST RE BT AR (36 [E Santa Cruz 23 Al #it %5 10500-1-
AP-100) ; S 470 K il Caspase-1 B 5g B 47 1A ( 26 [
Abcam 2\ ], it 5 22915-1-AP-100) ; 8-l 3 & 11 (8-
actin) K, BAR 2 0 S ALY B8 (HRP) £ 5t B g%
BRE M (Ig) G (b5t EMAR 24 A, 4it 5 66009-1-Ig-
100,SA00001-1) ; HRP 3£ 47 % 1gG ( 24 [# Earthox 24
], L5 SA00001-2) ;ChamQ SYBR qPCR % iR &
Y1 (Master Mix) , & RNA $2 B 5 (5 50 3 e 8 2
VIR A R A A S 4350 Q311-02,R401-01)
1.3 {Y2% RH-B-1-S25 B # w4 1 it +F 2% (18
IKA 23 5] ) 5 FA604A B HL K (11 kG K X
A PR ) 3 ELX800 R 4x [ 5l il b5 A ( 35 [H Bio-
Tek /4w ) ; ChemiDocXRS AU fk 2% & St 14 & 4t
PowerPac™ 71 H, Uk AL K B B AL (3% [F Bio-Rad 24
Al ) ;PE 9600 %I 5 & 4% =0 S i (PCR) 47 B4 4% ( 3%
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time PCR) fY (3£ E ABI A H]) .

2 FHiE

2.1 g2

2.1.1 MSUREWMEI &  HFRFFRIMSU &
{4 500 mg, JiT R LAY HE-80 2 mL, T /il JC 1A AE 3 4R /K
SEZY A 20 mL, FHRE S BEFE a8 s £ B 2 AR
SEAV R, B e O 25 g- LT MSU IR &
W, R KT S 4 CLAE TS .

2.1.2 JEKCTMMEI S KT 2T 4%
FH 600 mL 7% /K 32 33 30 min, 3k BT 30 min, B 1K
400 mL, 71 30 min, B & 2 25, F e % 78 & A
WA AR g mL T MW, B4 CRETE
s H .

2.1.3  FBROK B TR B A K B OK Al A
4 mg ¥ F 100 mL 4l K, il gk R vk B
0.04 g- L™ BOKMITRIR B, B+ 4 CEEEH .
2.2 oy KeaERL SD KRS MR 1A
Jei, R BEALECT 2635 40 s SRR 36 L IE R K
BR12 H, kKR 20 Coderre 281 ¥ J7 1, A
R R AT 5 T A LE B OGS 5 8 B B 2 R 1 G s
SR IR BB OGN SRR LA, T R R RO
SR MR Z ] i T R, L 45 BE DI ) R AR A G T
Ji S MSU IR Z K 0.2 mL, FrEf)5 4 h JEF7HL
e s T AR S R B KL R A i A
TH FOKABRA , A% 12 H, IEH KR IE®
41, LUAH [R5 3 ) A B OGO T G R B 3R K
0.2 mL,

2.3 W T AR NS R B T AL T
AR e LI H 15,3 mL-kg iR RUTE 2
WOHE B 5 BOK AN B2 e i N A H RKOK NI B K &
6 mg A MRIA G KRG EXCRMAGHBHE
YIS 0.6 mg-kg ™', LI H 15 mL-kg ™ FkK Al
Bl VR B VR T EH A S R T A o AR R K
H. THM)E4 hFFHES, BR2K(FLTS
BF R 16 BEASHERE 1 k) 4k 3 d,

2.4 fRACRLE THARIIE 72 h, R 10% K
AR 3 mL-kg AT RE I T SRR L TR RR R T
PAR BRUAT Ja R OGS oty | 5 A% B, UK T 3 e
VI A BROCT 38, F 1 mL S 88 3 BUAE B K R 2
YRR, IEXTRTFELE D, T4 C,
4 000 r-min "BE.0> 10 min, BB b, - 20 C A%
174 5 TR i BOBR OG5 M IR AU L 8 TR0 b, &
RRVRIGT -80 CILRAFH .
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2.5 febrfifr

2.5.1 —fRIEBL Mg WA S G ad B P A% 41 KR
KA AR AT VB R KB K A7 BRI R i B2 £
G — G L

2.5.2 XWWh IL-18, TNF-a & &M R H
ELISA K 3¢ 45 W 1L-18, TNF-a & &, BAK A B 4%
R & B ERAE R AR SRS U 5 S 450 nm
LG E AR A o DU AR 1 A TSR B Y TL-1,

TNF-o 54

2.5.3 A4 4 F NALP3, Caspase-1,ASC & H 3%
KRN SR EE E f % BN I 75 ( Western blot) £

D, T I T 4 °C R 75 Ik A i R R AL TP R AT
SIIR B FEN AL ZL(1 mg) -B# W (10 pl) B9 LE
BIFRICE . BCA L EHEAWEE, IMAEA L
FEGE MRS, T 100 C & R AZHE S min, BEfLI%
50 wg H A LFE, Marker FFRER R 4 WL, 9047+
L 2 B 5 TN T Jre 45 JBE H UK ( SDS-PAGE ) E Jie
¥ (20 V 10 min,60 V 20 min, 100 V 100 min) , Y]
WCH B BT TE B 2% 5, SR 2B T 3% BORE SDS-
PAGE B I #9251 56 # 2= 5 i — 9 & 4% (PVDF)
i, Western B A ZERE A 2 hy —$1 4 CHF I
C— P H B L S NALP3,1:200; ASC,1:200;
Caspase-1,1:5 000;B-actin, 1 :5 000 ) ; & % 2% K
(TBST) ¥ 3 ¥, &K 10 min; “HEf{BFEF 2 h;
TBST ¥ 3 ¥k, &% 10 min, FE# ECL Plus T A/E#
(AMWE-B g 1:1) 4% PVDF JB & T4k 27 k6 A5 4K
BTN TAE W, # RN T min 5 7R IR0 St A
& H I E A A Rk,

2.5.4 g 2H 40 NALP3, Caspase-1, ASC mRNA
FKIKMRM R Real-time PCR £ I, trizol i 45

HOR BRUBR DG 19 i B ZH 20 5 RNA ™ A 4 B ) & 0
B0 R ERVE . B RNA BESL 1 L s 584053k
JETE R, I E R i 7E 260 nm A1 280 nm Y A, T
Ayeo/ Ao Il , #5614 =40 mg-L ™" RNA 1% RNA ik
. cDNA (4 75 PCR A A e il s i &, AR 4
RNA (4 A 8 1 1 pg RNA (4K, JH ddH, 0 %%
KR % 30 pl; £ PCR AL F 38 e B 5k 14,42 C
2 min,50 °C 15 min,85 °C 2 min, ¥ 5 F 5T -20 °C
1% 7% . Real-time PCR JZ i : D\ Gene bank & & H
A CDS J3 41, F| ] Primer 5.0 3 % it 51
WP RAC LA TAEY TRA R AR A, W%
Uy e NI AE P iC i) S W AR 2 B D REAR 2 N8
fLo BN BT PCR 93540 B8 S W 2 F
95 °C 30 5,95 C 10 5,60 C 34 s, 43 40 MER

%1 NALP3,Caspase-1,ASC & B-actin 5|4 FF 5l
Table 1 Primer sequence of NALP3, Caspase-1, ASC and B-actin

genes
P 5191551 ’*Efbffg

NALP3 i 5'-CCCCGTGAGTCCCATTA-3’ 141
TUiE5'-GACGCCCAGTCCAACAT-3'

Caspase-1 b3 5'-AGATGGCACATTTCCAGGAC-3’ 108
T 5'-AGCCATGTACGTAGCCATCC-3’

ASC 9% 5'-CAGGCCCCTCCTCAGTCGGCA-3' 93
R 5'-CCACTCAACGTTTGTGACCCT-3’

B-actin b 5'-GAGCTACGAGCTGCCTGACG-3’ 120

i 5'-GTAGTTTCGTGGATGCCACAG-3’

2.6 ZeitsEartr SR SPSS 21,0 Ge it R X 52
SR A B BT T I SRR v £ s AT T
W 4] B AR B K 3R 5 25 4 W R AT e TR, LA
P <0.05 BERHGIT¥E L,
3 &R
3.1 KUK —BEHNE FEEALR SR,
EF AR B MORS RAF, 2 BREA A, E IR
Bl ARCE B R IE B 5 455 A 2] K RURE A R A B B
JEE SN R R R IR XL AR BRURS AR
WAL R AT Bl B RO KBS KB IR BOK
Al 2H K ORGP0 0, AN G 2h B2 B TR IR R
A 1
3.2 X AGA RELETT M IL-18, TNF-a & 2 1) 52 )
5 OE % 41 b, BEAL 41 OK ROOE T WiH IL-18,
TNF-af i 2 TH 8 (P <0.01) s 5REARZ L, IR
AU 2R OK A AR 28 56 15 W IL-18, TNF-af5 2 1
BFRER(P <0.01)  5ROK AL 4L A2, 8 KT 41
KW IL-18, TNF-a & 45 (P <0.05) . W
2,
£2 BRAFH AGA KREH K IL-18, TNF-a S B HI (x5,

n=12)
Table 2 Effect of Tongfengning on levels of IL-18 and TNF-a in

synovial fluid of AGA rats(x +s,n=12) ng-L~!
205 Fl /g kg ™! IL-1B8 TNF-a

EH# - 31.67 £2.08 38.99 2. 69

LA - 82.33 +1.15"”  121.00 =4.58"

98 AT 15.3 42.64 £0.75%%  61.67 £2.97*

KA B 6 x10~* 39.37 £1.29% 53.53 £1.29%

L SIEWALED P <001 5 BB 4 LD P <0.015 5 8kk
flIBR 20 H 55> P <0.05( 3 4 /) o
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3.3 X AGA K ELIE IR 4H 41 NALP3, Caspase-1,ASC
HERBWE 5 IE R H R, AR 2H i 52
it NALP3, Caspase-1,ASC 3 MHEAFAH B ET 5
(P <0.01); 5HARIZH HAL, 9 T 45 BOK Al 2
W I 2H 47 vh NALP3 |, Caspase-1,ASC & 1 £ ik B
FREAL(P <0.01) ; 5ROKANGRAH HEE, 9 KT 20 1
fBi2H 41 NALP3, Caspase-1, ASC % [ % ik ¥ # fi%
(P<0.01), W& 1,53,

NALP3 S —————— 1101y,
Caspase-1 S S——— 45 kDa
ASC s S S e 25 kDa

-actin

— — — — 1) KD

A B C D
AIER A B BRI CL KU 45 D. KK AL B 4
B1 &AKXRBEEAL NALP3, Caspase-1,ASC & [ F ik B ik
Fig. 1 Expression of NALP3, Caspase-1 and ASC protein in

synovial tissues of each rats by electrophoresis

£33 BERTI AGA KRB IE AR NALP3, Caspase-1,ASC EH
RIEMHIE (2 x5,n=12)

Table 3 Effect of Tongfengning on expression of NALP3,
Caspase-1 and ASC protein in synovial tissues of AGA rats(x + s,

n=12)

g3 ) i NALP; Caspase.—l ASC‘
/g-kg™! /B-actin /B-actin /B-actin
EH - 0.326+0.013  0.304£0.031  0.193 £0.020
R - 1.893 £0.039"  1.337 +0.046"  1.196 +0.015"
S KT 15.3 0.454 £0.017*% 0.367 £0.015>*  0.569 +0. 007>

FOKALIBE 0.6 x10™*  0.932 £0.015”  0.627 +0.061  0.617 +0. 020?
W SIEHALEY P <0.01; 5HBH HEY P <0.01; 58Kk

Al 2H L) P <0. 01,

3.4 XF AGA K ELi# B 2H 41 NALP3 ,ASC, Caspase-1
mRNA FIKME N 5 1E 5 24 b, A 7 2 i o 4
Z1H NALP3, Caspase-1, ASC mRNA % s 1 2 & I
B (P <0.01); 5HRI AL R, 9 XL T 415 BKOK Al
ZH W i 2 21 h NALP3 | Caspase-1, ASC mRNA 3 ik
B FREAR(P <0.01) ; 5ROK MG Ho 4, 9/ KT
ZH Wy 20 21 h NALP3 | Caspase-1, ASC mRNA 3 ik
Bk (P <0.05), W4,
4 it
9o A5G IR AR 2R L, PR R A= LY 2 AL/ BIR R
<124 -

®4 BmRTI AGA XRBHEAL NALP3, Caspase-1,ASC mRNA
RIZBIHM (x £5,n=12)

Table 4 Effect of Tongfengning on expression of NALP3, Caspase-1
and ASC mRNA in synovial tissues of AGA rats(x +s,n=12)

billhy

| . NALP3 Caspase-1 ASC
/g-kg
EH - 0.198 +0.002  0.154 +0.009  0.261 +0.015
sl - 0.745 £0.040"  0.982 +0.037"  0.833 +0.051"

IR AT 15.3 0.363 0. 023> 0.327 +0.011>% 0.449 +0.017>

BAAIBL 6 x107%  0.430 £0.021  0.385 £0.011%  0.517 0. 023

Mk vk > BT 2K = PR B2 1L 4E ( hyperuricemia, HUA)
B, B T A KGR TS s 2 R R R
W B 5 B S AR S B, MSU &5 S 78 6T BRCE
I e 51 T BBl AL 4 AR, 5 R S I ) R,
A Je 30 R HE B TR S A A T 0 T 5K L Tk T v A
K RVEANN B 20 BRI , B A2 28 5671 41 i
PR 5 2P RAE R . AN & R IR Y wE ,
Z B AN e, 2o N H TRk, T SO A N 2, Bk
A B TR IS BE T8 4, U TR G, T B OC Y 4L
i B A RE IR IR YT 2 LAVE AR T kR o
ARAIF 5T R FH AR 98 DAL 2 6 3 I DR S I 9 3 5 58 38
BGE BRI KBRS T % B AR
WA AR A R S RS SRR R
i RS 2, G s R S R U, T AR AR R
B FE AT N AR A I A R T O, AT AR
25 RS, ARSI A TN, S E AN UL AR
A BRI HE 2 Ty s R AR Tk, BT AR
W AT DI PE S FE, W] I IE 2% T A
I, b R 3 RUBR T PR B AT, B
Wk i 75 38 R OGN 5 RS H2E, AT AR B, DR
P SRR E, w] N AR HE w0 A 8 A
AMEHE s 2T I AR T MR 2
A A2 R HE D, T B kIR 2 DAL

AR B 2RI e B0 fE AGA (W & i fit
IL-18, TNF-a S54F 2 45 fa fb IH 7 23 75 5 Ko rh ik
7 240 R T 3 0GB L (T 2 JRE A ORI, 7 A R
E DRIR SN , i — 20 5 A I S R A . TR
AT B LW P TL-18, TNF-o 25 5 0] 16— & T
bR OWE R RE R L RN AR B RS, Y
NALP3 i1 51 4 5 P & B {5 5 ——MSU & ik B,
NALP3 £ H A8 2 B B A A el 2% 361 5 ASC 2 1
K Caspase-1 FI{RZE A Y BUM G R A NALP3 R
i K3 Caspase-1 Fij 1A 7K fif i i f (1) Caspase-1,
P T P 1Y TL-18 i 1A 24 M i AT 16 M0 TL-18, 5
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AT S NF-xB 25 SAF 15 538 B, 22 Ok
I RAE T4 TNF-o, 40 A 5K -18 (TL-18) 45, fix
KFHACA BAE, AR B IR, SIEFAHIL
B BB 2 RO W RAE T TL-18, TNF-o &5 i
VL N ¥ 2H 21 NALP3 | Caspase-1, ASC & [ & H:
mRNA RIKBFFE . — il uESE T NALP3 4 P4k
G Z S T AGA B AR F2E 5 55— 7 T id B A
SR A AR T ORI AT, R BRUBR OCTT RE S 1 B
o YT HUE KR KT S RO AN B 2
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