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M E B ATREHEE L (TTM) SHAE R X 3 K BEA K R a0 B EAE R BALE] . 7 ik % SD K R ALy A A4 (n=
44)Fo 2 G2 (n="6) , AL K RIEHF 2 A I RAEF A L FE AP A KRR 29 M K AR R EHFARAEL LR, FEER
R R AR F A S R 40(40 mg/kg) Fe TTMAK L% 7 & 48(50,100,200 mg/kg) , #2406 2, &40 K R A8
i, QAARER AR RE R ARBK FRIR,ELEID, RRERE, MERIARE SNIRE (M), 47 X T K
PR M T R F e P IR 3RS B T a( TNF-0) . & @a Je A 1B(IL-1B) JIL-6 4% ; LA K FIR X T R 28 & 22 AL 4 X U
%2 F NOD #2245 % & 3(NLRP3) | 8 48 % 5 545 & & (ASC) e R % & B 1 (caspase-1) 49 % & F ik K- s 4] KRB K
TR P NLRP3 693 & ik KT, &R 5= Gk A4 K KU Rk, fo & & TNF-a IL-1B . IL-6 &% , B % ¥ 40
224 NLRP3,ASC . caspase-1 & & & ik K-, B2 % F G BE20 4% F NLRP3 & & & ik K-F 3 2 E & (P<0.05 % P<0.01); kA & 2
FHAK(P<0.05); Bt tmasg £ oA 2 T LB AL Fdn Stk tmfiZ a4, AR AbEs  TTM &7 34 kK R, LR 3847 K -F K
434 2 F 35 (P<0.05 3 P<0.01) ; 7B JBE 2m 38 2 VB IR 40 42 76 o AR B 4m BBl IR S o B B R 3 2, Rom iz 8, Y o 4
#TTM T & K R K KGR M % K 5 L AF A HUh) 7T 48 5 47 %) NLRP3/caspase-1 12 5 il #4869 7& 1 , AR £ 9% B F TNF-o . IL-1p
IL-6 69 &K A X,

KA BB EL LT, XV X NODHZAEG 3L KR

Improvement Effects of Trillium tschonoskii Total Saponins on Adjuvant-induced Arthritis Model Rats and
Its Mechanism

TAN Xiaoxi', SHI Weiwen®, IANG Anrong', LIU Wei', LI Shigang', YU Lingling' (1. Medical College, China
Three Gorges University, Hubei Yichang 443002, China; 2. Dept. of Pharmacy, Yichang Hospital of TCM,
Hubei Yichang 443002, China)

ABSTRACT OBJECTIVE: To study the improvement effects of Trillium tschonoskii total saponins (TTM) on adjuvant-induced
arthritis model rats and its mechanism. METHODS: SD rats were randomly divided into model group (n=44) and blank group
(n=6). Model group was given Complete Freund’s adjuvant to induce the adjuvant-induced arthritis model; blank group was given
constant volume of normal saline with same method. Model group were divided into model group, Tripterygium wilfordii
polyglycoside tablets group (40 mg/kg), TTM low-dose, medium-dose and high-dose groups (50, 100, 200 mg/kg), with 6 rats
in each group. Administration groups were given relevant medicine intragastrically; blank group and model group were given
normal saline intragastrically, once a day, for consecutive 9 days. After last intragastric administration, the body weight and foot
swelling degree (bilateral) were detected, and arthritis score was performed. The contents of tumor necrosis fator o (TNF-a) ,
interleukin 18 (IL-1B) and IL-6 were detected; the pathomorphological changes of rat ankle were observed; protein expression of
NOD-like receptor protein 3 (NLRP3) , apoptosis associated spot-like protein (ASC) , caspase-1 were detected; the protein
expression of NLRP3 in synovial tissue of ankle joint were also determined. RESULTS: Compared with blank group, foot swelling
degree, serum contents of TNF-a, IL-1f and IL-6, the protein expression of NLRP3, ASC and caspase-1 in knee tissue as well as
the protein expression of NLRP3 in synovial tissue of ankle joint were increased significantly in model group (P<<0.05 or P<<
0.01), while the body weight was decreased significantly (P<<0.05). The obvious proliferation of synovial cells, the congestion
and inflammatory cell infiltration of synovial tissue were all observed. Compared with model group, most of the above indexes

were all reversed significantly in TTM groups (P<<0.05 or P<<0.01); the pathological changes such as synovial cell proliferation,

. ; . congestion of synovial tissue and chondrocyte destruction were
A SERIE ELE T BT TR0 H (No.A21-2-051)

P LS . R 7 T - 2547 P A . E-mails all relieved, and inflammatory cell infiltration was alleviated.

784249346@qq.com CONCLUSIONS: TTM can improve rheumatoid arthritis of
SV B SRS W S0, L BFSE T I AR 2 rats, the mechanism of which may be associated with
Mo E-mail:yulingling@ctgu.edu.cn inhibiting the activity of NLRP3/caspase-1 signaling pathway
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and decreasing the expression of inflammatory factors TNF-o, IL-1f8, IL-6.
KEYWORDS  Trillium tschonoskii total saponins; Arthritis; NOD-like receptor protein 3; Anti-inflammation; Rats

KR T 28 (rheumatoid arthritis, RA ) &—Fh LG
JEE AR Sy R BRRAE Y A B e M , I IR R B
Jo7 B ST RS R = )5 R e R R
AN (A L RERE AR . RA B & i BP0 K Mg
B F o (TNF-a) | 20128 6 (IL-6) \IL-1B55 2 F
HRAE R, (HFL BRI i AN BB, AHOCHIFSE &
UL RA FEE SIS I A B 20 L L 4 Y AR SR 2 i
W %) NOD #% 3% 1A 2 4 3 (NOD-like receptor protein 3,
NLRP3) )ik ¢,

JEY BRI 44 “ Sk T — Bk, B A RHMEY) , 2 iR
R4 Pz —  HAARZE B S 2 B X 55 1)
B0, IR A L 05 A R i A, 32
B4 A SE IS B R AT (TTM) . e A jip 1A 55 &
B, TTM HA B AP0 R TG M, X/ R ik LA 2%
BRI R, (HR, TTM 275 HAT s AA BIVERT,
ANEH

JiE 5L S5 5K 15 4R (collagen induced arthritis, CIA )
FAR P 25 R (adjuvant-induced arthritis, AA ) 155 7 75
RA SR sh 0 FH T2 - CIA SR B T RA By
HURIBHSY , AA RS FHT RA 254007 3hFoec ), AR
T CIAFE RS, AA SR ELA N30 8 S B ()4 454
f] B A AN A, WO 5T S R A 37 AA BB R R, R 5%
TTM X5 5 (0 A F &ML, LU TTMIRYT RA
Rt2%
1w
L1 FEUH

ARBFFE T AL A C2500-R-230V HU R 76 v 3k
B HL(SE[E Labnet 23 7] ) \ICV-450 I H $ATE I 1% 5640
( H A Asone /Al ) (Flexstation 3 %I 22 B g b X (35 [
Molecular Devices /A 1] ) \DYY-7C B B ykAY (b HE 75—
IART) BX53 RIAE W i 38 ( H A Olympus 23 F]) .

1.2 FEHHESIRKF

ABFFEETHI TTM B A 5256 % 1 i (112.96 g/kg, LA
AiET) o HAZS SR AT B (TS
R4 FRA W) [ 25 1S 233020422, #iA% 10 mg)
TNF-o, IL-6  IL- 1B BEIK Ao g2 W B30 (ELISA ) iR 7 &
(DL Sfe I o A= R B R A FR A /], 35 29 5l o
E-EL-R2856¢ , E-EL-R0015¢ , E-EL-R0012¢) , 7K /5 & &
(TR AR A A BR 2 F] L HiE 5 20100926) , 56 42 9
IRAEF 4% Z R P EE D3 ANG -2 (HE ) 42 8 (36
Sigma 2~ ] , 4t 5 43 %) &y F5881-10, 158127, H9627) ,
BCA & I BE e 150 & (L3 = RAEH ARG R A
il , #5 P0010) , % il GAPDH £ 54 A (b 5% 22k
WIRHH A BR A 7] 5 AB-P-RO01) , S 8 T AH DB 5
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FE 2 11 (ASC) £ o W Bt 1k (26 | Affinity 23 &, it 5
DF6304) , % il NLRP3 H. v 4T 4 (2R I0Z 1 28 ve B
B B AL S A5652) , i BE K 25 (1 1 (cas-
pase-1)P10 Z e PR (10/45 kDa) (Jb 5t 18 B 2 A= W) F;
ARAT RS F] L 5 bs-20617R) , BiAR 1 E AL My B bR
FPr R IERRE A G Pt (R LAY TRARRA
A)L L5 BA1054) 5 HA3 a0 A 5258 2= 5 FHALRS , K k4l
HK
1.3 ¥

AW 5% T 1 3540 A SPF 2 i v SD K B, 14 5 1
180~200 g, W [ e R~ ahiy scgm by, sh ey V]
JE 5k SCXK (5) 2017-0012, sh¥ /% T 5N
25 °C AR R 40 % ~T0 % (RIS | 2238 o 1 M 5
JE AT . SIS RS e R 2 AR IR 4
(RAH IR
2 FHik
2.1 ER HE5%Y

H R B B BB 7 37800 AR A (n=44) 28
HZ (n=6) W4 KA /2 BEAb 1 5 56 42 9 [ AA 71
0.1 mL PAFLAM V5S4 7 K 76 R BUA M e T v
S A B FRAE R 0.1 mL R s G , LA il AABEHY
2 AR A RS S R A B R K . RS 10 d ), 1
B R B S7 “0~4 T RAETEIME X H AU 5
JE T AT RAEPEST 2 0 43 S JC P A FIZTBE 5 143 A B
ST HH LT BRI B i K 5 2 40 o B 6 3 B e T Bl
K L BRI 3 5 3 40 Sy B e 1 ) B B O Y
B ORAT M IR LL BN e B b 5 4 43 SRR OGS B BE DG
PRLT B A M o 224 R RROBUAN A 0 Ay Js i, o)
Ak BN ) RO B EAr KT 4 B B B R AR )
S BREBA BTRER 14 K s A s D 9 30 1R B
ML AR RIZ R S e 21T B 4 (40 mg/kg, 7l 275 3C
BRIL2TE) A TTMAIL L =774 (50,100,200 mg/kg,
TR AR A AL i S A o 2 SR ) e
25 2 4 R FRUEE T RH L 25 0 [ FHESE 38 AR H SRR 4 2%
BT (LA BER K RV 7)) T ] L 28 11 L AR AR 21 R
B 9 AR R K, E B RN 0.01 mL/g, BER 1K, 4%
9d.
2.2 KRMEFRE . EMAKE . XTHRETSS BN

KRR E G, FRE S AR BRI R s =
RO £ A BB = Ft SR O 1 [l — {7 s, A Ay Dt i
ZEAN Ay A ) A JEEE , SEA T o 3 vk, O, T
JE K B R b Bl B8 = 5 T R RRLBR G 4 JE BE 11 °F- 1
{H — AT R R B E) . o, $ g 2.7
TR i 8 e R BOSUI 5 e ST 2 T RPEPESy .
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2.3 KRIMEHIL-1B . TNF-0.IL-6 S=EHINE

K FH ELISA (LA TR o 4% 41 R AT o S5 AR
T ERZEH T, LA 10% KA SREUEA TR, TIE £ 3h
kI . AT = ERE 2 h 5, DL 3 000 r/min .0 10
min, W2 03, #6300 6 d B AR OC ik 4R
A4S 22 137 Y TNF-o0 IL-6 ,IL-1 A4 & 5t
24 KRBRXTREESENR

KT RYEVES T, A FE A 2H A BT 50 2 A i 4 41
TR ST 2 (LSBT IR ) o BBty
BT EDTA A5 R BES 2 > H KR B T —80 C
TR o B I R BT LB LK
ARSI YR B AR BRI R (3R 36 5K, 55 4h 185K
FHF e A S2 06 ) L — B 2RI B 2Lt 4 o e s Ak
G R EK EIRHEY BT RGO a1
min, DL ARG, FEE TR OB PR 3 s
kLl Lh AR IR R EIR LI R BT AR
Hge s 1 min, FEEATREK BT, SRS BT R BT T
XK SR HE 252 A A B
25 KREETHLH NLRP3 ASC caspase-1 EAR
17K T HI

K F Western blot PeiE 474600 . BC“2.47 01 R R AF 1Y
B KRB U o, BT RE VR4S, LA 12 000
r/min 5.0 5 min, BCE VW, >R H BCA & U %) &
R & R . BRI A A S T T e SR R A -
B TN M T e 26 e L Uk (SDS-PAGE ) |, % i 70 min, LA 5%
JAE 2F B PA 2 by DL TBST 2% i35 6 10 minx3 Y%, il
A GAPDH ,NLRP3 . caspase-1P10 , ASC —4i (F B JE 1y
9 1:1000), F4 CHEE A ; L TBST 22 0Pl i ¥k 10
minx3 ¥, IIA “H0 (F B R 12 50 000) , T 0 &
2 h; DL TBST & M5 Uk 10 minx3 4K, i A ECL & 6l
W, 24 A SRR RGNS . R H Image J v1.8.0
A58 , LA cleaved-caspase-1/caspase-1 ) HU{E R~
caspase-1 [ 25 1 22 57K F, L H A E 15 N2 GAPDH
TR B4 A 257 NLRP3 . ASC [958 1326 7K -
26 KXBRBXTEBEHELHNLRPIERHRIEZKFEHN
iy

KGR AL A A . 2.5 IR R I )
B R BB T HL Y R (JL 185k ) , il Je , R A
1% REHE W T 37 CAF NI E 1.5 h; LIBERREh 22 np
W (PBS, pH 7.4) 11 5 minx3 YK , i /i 3% H.O. % &
i, #E 10 min PUER BT ; LA PBS M8 5 minx3 1K, i
T2 i 7 355 04 20 min J5 , F 25 2450, T N NLRP3
—HL (R RREE N 1:100)50 pL, 4 CHFHE 39 ; LA PBS ot
Pk 5 minx3 Y, N 40, F 37 CHEE 30 min; LA PBS
Pk 3 minx3 ¥k, L2 Z AWK, i DAB a7k , % 57
B 8 min, T B T WEIFHARE . P b
BB 0 AR A B ORI R B B PR S . SR

HEZED 2021455 32 5 21 1

IPP6.0 A5 M & 1 Ik 2k 0 23 i R B, HF3 3B
P, LIFROR H B T RKOK P
2.7 FitFEFHE

$icdis R A SPSS 20.0 Gi i B AT 4047 . Bicd A
X s R, LA ORI AR K 0 22 43 # , 2L IR P
AR A LSD K SG. K 30 /K fEa=0.05,

3 &R
3.1 TTMX AARBEKRIEFRE EIKE KT R4
WS HIRZE

5525 A PR, TR 2 R B UL Je R 5 R
PRSI 82 FHR (P<<0.05 8% P<<0.01) , A it 5 1%
fR(P<0.05) ; BRI LUAL , T AR 7 41 TTM 4%
FA o 2 A BRI A2 ek fH 2 (TTME AR o 2 it i A2 ok fr
JEBRAN) S R ALV 1 8 25 FR IR (P<<0.05 5 P<
0.01) , TTM 5 fit 24 K U5 it o 3% T (P<<0.05)
L.
x1 BAXRRERE EMKE XTRETIHNE

ZER(x+s,n=6)
Tab 1 Body weight, foot swelling degree and arthritis
score of rats in each group(xts,n==6)

415 R, AR RO RN, 2
ZH4 313.63£16.13 0 0 0
{4 26741695 3304033 42540.19° 6334082
TABLHRA 279561860 1134007 2754020 4174075
TIMIEHES  286.05+12.02° 1174007 3174024 4331063
TIMFHIES 27770899 0.90+0.04* 2354029 2.50+0.84°
TIMAAEL 277561764 0.82+0.01* 1774015 2174075

T Ha A i, P<0.05, " P<0.01; SHIRIGL L EL, P<
0.05,%P<<0.01

Note: vs. blank group, “P<<0.05, **P<<0.01; vs. model group, P<<
0.05,7P<<0.01

3.2 TTM 3T AAEE X R M5 & TNF-0 . IL-18 . IL-6 &
=R

5525 PV O, SR 4H R BRI TNF-a IL-1P
IL-6 7 H 1 8 25 FH s (P<<0.01) 5 SR RIZH LA, T A e
Z 4 i 241 A TTM 4557 42k 20 K BRUIL I Y TNF-a0 IL-1B
TL-6 & 19 5 S FAE (P<<0.053% P<<0.01),BEILFE 2,
%2 KBAARMBEDH TNF-o. IL-1p . IL-6 S 2N E

R (x+s,n=06,pg/mL)
Tab 2 Serum contents of TNF-a , IL-1 and IL-6 of
rats in each group(x+s,n=6,pg/mL)

413 TNE-a IL-1B IL-6
Zh4 18.96£0.50 1797109 13.80£0.67
il 12201 42,19 111.63£3.79" 61751427
[N ZA 45.3940.88" 3970+ 149 20.04£2.18°
TTIMAEAI R4 92.25+5.99° 72.69+7.59° 488143507
TTM 4] 71.0343.85% 61.80+1.00% 38.46+0.49*
TTM F A 61334 1.69” 515940937 2722+ 1.90%

5 AL AL, " P<0.01; SR H 4R, "P<<0.05,"P<<0.01
Note: vs. blank group, “*P<<0.01; vs. model group,”P<<0.05,"P<<
0.01
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3.3 TTM3T AA BB X RBXTRELSENZN

25 VAR BRI R A M TE 3G A= L e 7K ik A K 56 i
ZH RIS, R A L S AR B T 5 HE 1) 5 TR 21 K R
i i o e o 2 R e BT £ 91 E N N 112 411 RS N
B AR IR 0 A S A s TR AN R 2 R LR TTM 45711
et 2H R BT P20 A A | e B2 2 7 o R R A P B AR
S5 TR AU Y S R 2 D, MR AR MR T s D 1 L
K1,

T
-

T

e
=

3

%

P

“.,... \ ‘
TP g% A
B = e W~
Fomn i P, i .

L2
RS
-

L.&f‘

D. TTM IG5 4L

TS N R L 8
N K ’_'zj",-; k.

Bl BEARRITHFRERSZEME(HERE, x
400)
Fig 1 Pathomorphological micrograph of ankle joint
of rats in each group(HE staining, x400)

34 TTMX AA R K RRK T HLA I NLRP3 . ASC
caspase-1 & B FRIZHI M

523 P4 b R R BRURE 5G9 2 2 NLRP3
ASC . caspase-1 &5 [ R iE /K 13 i 2 T+ (P<0.05 5§
P<<0.01) ; SHIUL A, T HEZ AT 4R TTM 45 7
K BT 21 Bk R (A /KO85 B 3 AR
(P<0.058% P<<0.01),3¥ILKI 2.3,
35 TTM X AA B K RER X T8 E4H L2 # NLRP3
ERRIEHZME

525 (YL g, B 2 R BB G T Vi A 4N
NLRP3 & [R5 KF i & T (P<0.01) ; SR L
B, TR N TE L 2N TTM 470 20 A LB 6 = i e
ZH 21 NLRP3 25 [ 3 ik 7K 7 34 i 2 B I (P<<0.05 5%,
P<0.01),7¥LER 4. &3,
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o _ -
caspase-1 45 kDa
cleaved-caspase-1 20 kDa

SE4 HRA HAKELZ  TIME TIMH TIME
B 2 FH 1 4 I e R

B2 fKHAKXBREXTHLF NLRP3 ASC, caspase-1
EARIEHEKE
Fig 2 Electrophoretic map of protein expression of
NLRP3, ASC and caspase-1 in knee joint tis-
sue of rats in each group

*3 FAKXREXTTHLRF NLRP3,ASC. caspase-1
ERARIZKFHMNESER (x+s5,n=6)
Tab 3 Protein expression of NLRP3, ASC and cas-
pase-1 in the knee joint tissue of rats in each
group(x+s,n=6)

A5 NLRP3/GAPDH ASC/GAPDH cleaved-caspase-1/caspase-1
SH4 0.16+0.05 026+0.01 0.15£0.03
i 0.52£0.04" 0.70£0.03" 0274001
FARST A 037£0.02° 033£0.04° 0.12£0.04°
TIM{GEA 028+0.04% 0.60+0.02° 024£0.00°
TIMHEA 022+0.02° 0.56+0.03° 022+0.04
TTM R4 0.18£0.01% 045004 0.19£0.01°

528 A EL, " P<<0.05, " " P<<0.01; S RIZ] LA, "P<
0.05,%P<<0.01
Note: vs. blank group, “P<<0.05, **P<<0.01; vs. model group, " P<<
0.05,%P<<0.01
F4 BEXRBRXTBRAL P NLRP3EBRIAK
FHNEER(x+s5,n=6,%)
Tab 4 Protein expression of NLRP3 in synovial tissue

of ankle joint of rats in each group (x +s,n=

6,%)
A5 NLRP3 g NLRP3
FH4 0.57+0.05 TTIM{EAI R4 230027
B 369+0.14" TIMH 4L 1.91£0.06°
BARLT A 1754005 TIM R4 1.13£0.06%

T 52 AL, "7 P<0.01; SR 4L, *P<<0.05,%P<<0.01
Note: vs. blank group, **P<<0.01; vs. model group,”P<<0.05,"P<<
0.01

4 it

AWFFELE R BoR , BB I RAER TG , SR
FROBUAN] A2 firb K RE | 56 A 343 LA R IfL 375+ TNF-o0 L IL-
1B IL-6 & 544 i 25 TH i (P<<0.05 5% P<<0.01) , /4 Jii £

FEZEE 021 EE I EE I



B4

D. TTM I
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5l ikl

)

E.TTM ﬂP?flJéﬁ F. T m,E

3 BHRRBRXTBEALR ST NLRP3EHRIZH
REANE(REALLEE,x100)

Fig 3 Immunohistochemical map of NLRP3 protein

expression in synovial tissue of ankle joint in

rats of each group (immunohistochemical stai-

ning, x100)

I RN (P<<0.05) ; T 200 B 34 25 B A, AT DL A2 21
FEAL | AAE 20 ML= R A R IR | o A 5 A i, B
TR AR N SAE S IR, G 1y 25 AR SR . AN
[F) ) TTM T 15 , KRR FE b B g 30 %%
TR R 2 A | T AR 28 7 I R 2k B A A D S P ek
ARSI R A IR TE D $E 8 TTM X AA 2R R
FREAT B B s

NLRP3 % i /IMA J 1 32 /K 25 1 . ASC il caspase-1
Hi & (pro-caspase-1) ZH i i £ 25 U & &K, 78 1E H 41 it
TR IR A S Mt NLRP3 A #0
T2 26 1 22 36 U 2 A, 3R 15 4k caspase-1; 76 1L Y
caspase-1 FlKf pro-TL-1 pAl pro-IL-18 Y s alZA M TL-18
IL-18, BT R 2 404 75 3 R R AR, At
FAERER, L TIM T, BERK RIS 81
NLRP3.,ASC . caspase-1 # [1 R ik 7K - DL S B OG5 1 i
2 20 NLRP3 2 1 R B K V1 B 5 k. X 4o,
TTM W] i 3 11 il NLRP3/caspase-1 {5 518 % A0 76 14 , &
RS T RIVER .

25 LR, TTM il 2 KR AA  HAE ML T RE 5
P04 NLRP3/caspase-1 {5 3 fif (016 P4 , B A 98 5 R+
TNF-a IL-1B IL-6 AR 1647 5
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