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(=] B MRS M B (otal saponins of Thladiantha dubia root, TSTR) G474 11 %I 5L S 0615 4 (CIA) kK
BRI VR I G 4 T T e B B A L ( OC) 0F S it R 0 A I A R -15 (TL-15) L TL-34 1K P42 4k, #R9 TSTR i 97 KB CTA /91
FABLE o 73k MM Wistar R 80 H BEHLER 10 RAENIEF A, HAx K Ry F RAR T KW 5 5 W £ 05 i 41 4 1T A J 5 58 &
I IR FNR A MIFLA . 7 d 5 RNEEAE, DLERIESN G 14 d, KR RIGE(AT(E) =4 47 il BOR D, 14 817 K RBE AL 43
BERIZE  TSTR K . P (75 7 4 41 (20,40,80 mg-kg ™) MIHATEL (TG) FHYEZI (12 mg-kg ™) , KAWL B 4 T MM 26
W35 d, BRI WA KRR IR EE , 3 4 AT AR 5 2R I 95 AAE -0 20 e (8 3 (HE ) W0 %2 8 1055 3078 Ak 5 16 156 96 73 Wi oF )
(ELISA ) A 00 K BRI 35 Hh TL-15,TL-34 5 &t 5 33 5% 5% - 4 W4 =X RN (RT-PCR) 6 R BV B rp TL-15, TL-34 mRNA 23k K F;
B A FEN T ¥ (Western blot) &l 1 i TL-15 ,TL-34 B IR A KT, HR: 5 IEHFALE, FRA KR ATHDER S (P <
0. 01) , J5 J55 40 v 4 e 400 6 ) 54 4 2, 76 LS NI I 2 b L TL-15, T34 By R R A R B B E W & (P <0.01);
LRI L4, TSTR #4502 41 A1 TG 41 AT{E B 2 Bk (P <0.01) ; H TSTR i) & 20 1 TG 41 ¥ i b 58 11 4 i £ & K i % 4%
i B ek 2D TSTR AR 7 4 241 R TG 41K Ui v Hh IL-15,1L-34 3% 35 i i op IL-15, IL-34 & [ %3k, IL-15,IL-34 mRNA [ 3%k
¥R EREAIN(P <0.05,P <0.01), £ : TSTR X} CTA KB #9347 1E A, wT BB 5 300 ol it 80 R 3 B2 40P TL-15, TL-34 (1 K 3k
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Effect of Total Saponins of Thladiantha dubia Root on Expression of IL-15,
IL-34 in Rats with Arthritis Induced by Type II Collage

TIAN Yi-fan, TONG Ji-ming, MA Shuai, LIU Yong-ping"
(Institute of Chinese Medicine, Chengde Medical College, Key Laboratory of Traditional
Chinese Medicine Research and Development of Hebei Province, Chengde 067000, China)

[ Abstract | Objective: To observe the effect of total saponins of Thladiantha dubia root ( TSTR) on
changes of interleukin-15 (IL-15) and interleukin-34 (1L-34) in the blood and knee synovial membrane in the
treatment of type Il collagen-induced arthritis ( CIA) rats, and explore the mechanism of TSTR in treating CIA
rats. Method; The 80 male Wistar rats were selected, and ten of them were randomly taken as normal control
group. The remaining rats were injected with the mixed emulsion of bovine type II collagen and complete Freund’s

adjuvant in multiple points on back and tail root. After 7 days, it was carried out with the same operation.
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Fourteen days after the first injection, those with arthritis index ( Al value) = 4 points were identified as
successful modeling. The successfully modeled rats were randomly divided into model group, TSTR low, medium
and high dose groups (20, 40, 80 mg-kg ') and tripterygium glycoside (TG, 12 mg-kg ") positive drug group.
Rats in each group received corresponding drugs for 35 days by intragastric administration, 1 time/day. Then the
paw swelling in rats was observed and Al values were evaluated; the morphological changes of synovium were
observed with htoxylin eosin ( HE) staining; the levels of IL-15 and IL-34 in serum were detected by enzyme-
linked immunosorbent assay ( ELISA); Western blot and reverse transcriptase PCR ( RT-PCR) were used
respectively to measure the protein and mRNA expression levels of IL-15, IL-34 in synovium. Result: As
compared with the normal group, Al value was increased in the model group (P < 0.01); the number of
inflammatory cells in synovial cells was increased, and the levels of IL-15 and IL-34 in serum and synovial tissues
were significantly increased (P <0.01). As compared with the model group, Al value was significantly decreased
in each dose TSTR groups and TG positive group (P <0.01), and the inflammatory cells number and vascular
quantity in the synovial membrane were significantly decreased in TSTR low dose group and the positive drug group
(P <0.05, P<0.01); the expression levels of IL-15 and IL-34 in the serum and the expression levels of IL-15
and IL-34 in the synovial membrane were significantly decreased in the low-dose TSTR group and the TG positive

group (P <0.05, P <0.01). Conclusion: The therapeutic effect of TSTR on CIA rats may be related to the

inhibition of IL-15 and IL-34 expression in blood and synovium.

[ Key words |
IL-34

25 WAB A 225 & (theumatoid arthritis, RA) & —
il B G 8 Ty i B i P 5, HG b L SG 1 R T I Y
o3 A8 Oy die E R L B A R AR AN LR R
BB EZ R WIE H B Hk, R EH TR E
VA B A 0 BB R, B4 BT R B S =R T
RA BYARA B A5, By (E FUEE RA B F B IR 2
BRGS0 AR RIS R, B S TEIR T RA H I
P57 B A R R, He e g

ARELAR Y ] P B AR B A B R B Y A
A B AR 2 e R s R B TR U 25 8, % TR
IR AR KGR R R U T R R, HL
TG W S 0 2 R4 FH o R 0 L 4
(0C) ¥ 1 %5 Y)AH O (4 1E B2t I 09 11 4 B A 3=
(IL)-1B,TL-6 , i 988 IR 3L K F--a ( TNF-ar ) S 520 OC
A LB PR AP R (OPG) /B JH X -k B 32 AR 1 1k 1A
FHCAA (RANKL) /#% P -k B ( NF-«B ) i % # 17 T
B IR T AR B AR A R (TSTR) X 58 42 3 G
e B IS RIE M 535 48 (adjuvant arthritis, AA )
R BRA RGBT VE R B2 B E AR W8 F5E
N B4k BB I 1 51 48 (CTA) R B AA A6 7Y
R B HE 35 4% 8 S5 RN B0 5 0 27 0U2E Sl R RA T Oy
ARARL, T 8 Ry E BB 5 288 XU P G 15 28 55 o BRAR 1Y
SRR, ARSI 5 e m AT 5T A AR L, R
CTA BERIIBL, VEHUER A 217 (TG) Sy FHPE 25 4y,

total saponins of Thladiatha dubia root; collagen II; arthritis; interleukin-15 (IL-15);

Xt OC 2 B, 18 IE B2 Bt A T 40 i [N TL-15, IL-
34 KA S 50T7 vk, IR 3R H A5 2 T
PRIF TSTR A7 KB CIA B/ I HLHEL, A i R 6 7
RA FR 2 3R 7 L 0, o ik — 22 TS 0F K o

B AR AR A S ISR A
1 ##
1.1 zh¥  SPF 2Pk Wistar KB 80 H, K &H

160 ~ 180 g, A 5% T ¥#5 K 1) 2 ) A G 45 A 34 46 7K
Tl 2 BE oh W) A0 BE 22 5L S AL E R E AT (AL E S
20150526) , it T b 5% 4k 38 F1) 48 52 55 2h M B R A R
INEL A REES SCXK ((51)2012-0001 , 52 3 55 f## o,
J A A 7R IR 2 5 S5 50 B 10 R D s A HE
LR sh W, TCETF S IAT N .

1.2 2% Mik5n  TSTR AR 18 2 2 B vh 245 BF 92
2 P BE H S 00 A%, 4l 55.2% ;TG F (% HUBr
B i 2500 A BR 2> &, L5 100301 ) 5 3 1% 58 4= 4k 7
(£ Sigma 23w, 5 F5881) ;4 T A g it ( 35
Chondrex 23 7], #It 5 20022) ; IL-15 J% 1L-34 i 5¢ %
P2 W BEFI 7 ( ELISA ) 3 571 &5 (b v g 3K A A BR 2
Al LS 4 1k M1003009, M10099523 ) ; IL-15 %
IL-34 —47( 3 [® Santa Cruz 23 ®), 41t 5 43 %l K SC-
7889 ,SC-135176) ; N % B-WL3h & 1 ( B-actin) ( Z [
Bioworld 23 7, #it & AP0060-50) ; i¥fi % 5 PCR ( RT-
PCR) % 55 Je 4 38070 & (b AR A B AL it
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545 2 KR106-02, FP205-02 ) 5 51 ¥ ¥ i1k H L 1
A AR B AT BRZA v, oA 12700 12 Ay [l 72 43 B 4
1.3 {Y% SORVALL Biofuge Fresco ¥ 75 55 0> Hll
(7% # Kendro Labrotary /A %] ) ,DYY-6B %I & J& f& i
FL KA (b 5T 7S — A% AR ) , DUS0O 7Y 48 S) 1] Il 43
R (3£ Ckman Coulter 24 F] ) , ZF #4455 3%
PSR A3 A (10 5 MG B B A PR 2 7] ), Multiskan
MK3 ZIEGIE Y (25 2% Thermo A ) , iCycler # PCR
X (2 E Bio-Rad A H]) .

2 Hik

2.1 CIA REMHl# KR 80 H, Rl E+ &
BIC10 HAEHIE #4085 AR KRB 5% K& &
4% 10 mL-kg ™' I BRI , B 25 K BT 6 & B AR
TR, N2 SN FL A 0.25 mL (4 AR
10 mL)2 g+ L™ 5 45 A B Y 58 42 30 [ 44257 (CFA) 1R
HHELA, 2RI WA, 5T A AL B R R EL
I B 2L B A K B AR S0, IE
2R R O AR R R AR R K . 5 7 RIELRIRE & 1Y
FLA P s S — ). DI RES I 14 d, 605 &%
TREC(ADE = 4 RN . AT(E VA BRI« I
PR K% 0 ~ IVZRIES " . 0 Sl L2t i s T 4%
R SR b 5 TG g /0Nt O B R Bk 56 T i ik 5 T
G BRI LA T K 5 IV 92 R A 45 BR OGS 7E N
(R 4 RO K o AT B = D S A O 4 ik fik 283
SYZACTSCh 1 4y, AR 16 43) .

2.2 REWE MG Z) KB i K BURE L
4%k #5552 TSTR 20, 40, 80 mg - kg ™' 41 f1 TG
12 mg-kg " P25 2L, 45 24 W0 41 3000 O 45 T RN 2
Y1kl d, 3t 35 d, 1E H 4 FIRE R 4] 4 T S AR R K

%1 IL-15,IL-34 5 B-actin 5|4 FF 51 % 1B K iR B

TBKHES .
2.3 VPAE ATE VEAE AT{E, WK BLiE AT AL
RS 25 25 45 UG 61 S E R AR AL,
2.4 JRARFE-PHL (HE) Y 005 0 B 342 £k
SR I 22 5 W S K A 2 1 5 R R OK A i A
5 pml 5 HE Yef Sse T 0 g Hom B AR fk
2.5 ELISA 5 i3 1L-15,1L-34 K F #8350
Jk BUIf,3 000 r-min ' B.05 10 min, B 3, &, %
PR ELISA 12420500 & vl ] A 484
2.6 RT-PCR Kl ¥ i v 1L-15,1L-34 mRNA ik
HUHT iEf 41 21 50 ~ 100 mg & F 53 8%, il A Trizol
1 mL, vK b 5853 BF B, #¢ Trizol 35 $2 LA 215 RNA;
1% B iR MEEE e B Pk A6 I RNA B9 52 3% 1 5 28 4143 %
JERE TN E RNA 4l B Ky B 5 306 7 5t 45 i cDNA 5
— il (00 A i S N YRR R e Y S TG R ) G
B SR AR R 030 °C 10 min,42 C 30 min,99 C
5 min,5 °C 5 min, =4 ¢cDNA F -20 C{#7%, PCR
PR N R F N .94 °C FAE M 2 min, 94 °C 7AE Pk
30 5,59 Cik k 30 5,72 CHEfH 1 min, 31 30 MEIR,
FEYIF - 20 CARAE, (IL-15,1L-34 5 B-actin 5| ¥
791 B AR KT B DL 1, RN A R & e B S
Bl ) PCR S P4 43 47 - B PCR =4 1 pl 55 6 x
DNA loading buffer 5 wL FH:ZE spiF MRS, T
£ EB 0.5 mg-L ™"/ 2% B e W EERL , L 120 V HLJE
PEAT HLTK , 76 28 A0 3 O WLEE O 48 BRI S H
Quantity One 4. 6. 2 ¥ i 52 5 43 B 804 0 %2 B % )
JRPEAH , AT S0, % HAYIE P mRNA KK
FEXT K S 285 S DUAE XF K BE (B, B H M 464 5 9 2
B-actin £ 5 B ) L AR K 2w

Table 1 Sequences and annealing temperature of IL-15,IL-34 and gB-actin primer

BB kLl 7RI/ bp
IL-15 b3 5'-GTGACTTTCATCCCAGTTGC-3’ 125
N 5'-TGCAAGGTAGAGCACGTTTC-3’
1L-34 3% 5'-AGCCTTGTTGGATAACTGCTTC-3’ 123
N 5'-GACTCTGGACTGTGGGGATG-3'
B-actin |37 5'-TGTCACCAACTGGGACGATA-3’ 165

NUF 5'-GGGGTGTTGAAGGTCTCAAA-3'

RS 59 C

2.7 HEPBURPEENE (Western blot) 32 Il & Ji 5C 15

T IL-15 TL-34 (85 3Rk BUB i 41 41 50 ~

100 mg B FAI KA, vk L oF S R AL 20 B B A s

BCA I 5E 45 1 ¥ J& ; SDS-PAGE HLIK , 5% 1 ¥ 45

JiE 80 V,30 min, 15% Y B 120 V,45 min;150 A

BERE 2 hy AR B 2 hy — Bt & PEAE 15 min,
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2 %,10 min, 1 K ; “HiFE 2 hsPEAE 5 min, 3 WK 2
W BRI & A5, >R Quantity One #R {4 Xf
52 I 25 HEAT A0 BT T E B4 BT TL-15,1L-34 45
5 B-actin Z57 (9 JK BE FUAH L £F Oy TL-15,1L-34 25 1
14 A X 2 15 KF

2.8 Giili M R SPSS 19.0 G5t 4k {4 kb 1
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s BAE LA v 2 s Fown, L) R L R O 25
SR, LA P <0.05 Sh 2R A Gt 2EE L,

3 &R

3.1 XF CIA RELATMEHM W 42507, SIEW 4
HoBe I RN 45 25 A R B AL (B3 &, 2 R HA
GiitrE X (P <0.01) , 5EAH LE, LA YHZ
] 22 5 G F L B AEST Y); 4h 2 e, 5 IE
WAL AR ATEREAR, A2 S Lt # 8
X, SRR R, TSTR 45 7] & 41 F0 TG 2 K B AL
HREFRIK, ZREARIT¥EX(P<0.01), I
2,

#F2 TSTR 3 CIA KR AT EBIEM (x £5,n=10)
Table 2 Effect of TSTR on AI in CIA rats(x +s,n=10)

2190 Fi 4k /mg-kg ™! Y525 %)
EH - 0 0
TR - 12.25 +2.32%  13.38 £0.92%
TSTR 20 12.50 +2.20% 1.25 +0.71%
40 11.88 £2.36%  5.75+0.71%
80 12.13 2. 17% 8.63 =1.60"
TG 12 12.50 £1.60%>  2.250.71%

WS ERALED P <0.05,2P<0.01; 5HEMA LR P<
0.05,YP<0.01(F£3~5),
3.2 X CIA REH AL AL 720k
2 BT N SR  IE 4 T I 2 2UHE 51 A AR 4
BRAR , A UL FE I 7K il S 0 6 B4, e S A A kG A=
Ko it 45 85 T AN TT UL 5 5 0E 8 21 LA, 455 78 4 i S
UMM HED 2% 4 B L, W I S s e 2,
IR 70 1M Ko R A8 20 M, T L I B A4 5 AR R
ZH P, TSTR IR & 20 S TG 21 ¥ B 40 24 70 1l fe 4%
20 i 5 I S ek 2 TSTR HoAth 30 2 20 ¥ 155 20 200 B
AR . WL 1,
3.3 % CIA K EMmyE b 1L-15, 1L-34 353K 1Y 52 i
5IE R A b ARV KR TL-15,10-34 % &5
EIR LV ERAGUFE (P <0.01) ; SHAIA M
i, TSTR 20,40 mg-kg "2 } TG 21 IL-15 & &0 @
K, Z2RE68%i#Z X (P <0.05,P<0.01),TSTR
80 mg-kg 41 IL-15 & EEFEAR (022 7R BAT 4i it
= X, TSTR 57 541 I TG 4 1L-34 & i i 5 [ AL,
ZRAGITFENL(P<0.01), WL&E3,
3.4 X} CIA KB MR IL-15,1L-34 mRNA ik 0
W A HNZ B-actin mRNA K KKP B —, 5
IEH 4, IL-15,10-34 mRNA 3R 35 155 750 2] I 25 34
L ZERAGIEE L (P <0.01) ; 5HEEAHLE,
TSTR 45 | & 40 M1 TG 41 K R IL-15, IL-34 mRNA

A TEH 4B, BIEI 4] 5 C. TSTR 80 mg-kg ™' 4 ;D. TSTR 40 mg- kg ™'
41;E. TSTR 20 mg-kg ™' 41;F. TG 4 (K 2,3 ),

Bl 1 TSTR 3 CIA X RBEALRETHHIIM(HE, x400)
Fig.1 Effect of TSTR on pathological change of synovial tissue in
CIA rats( HE, x400)

%3 TSTR 3 CIA KR MEd IL-15,1IL-34 RiXAWEM(x £5,n =
10)

Table 3  Effect of TSTR on IL-15,IL-34 expression in serum of
CIA rats(x +s,n=10) ng-L~!
205 Fl 4t /mg-kg ™! IL-15 1L-34

IE# - 0.04 £0.01 0.03 +0.00
LR - 0.24 £0.08%  0.07 £0.01?
TSTR 20 0.05£0.02  0.03 £0.01%

40 0.14 £0.04>  0.050.01%
80 0.16 0. 05 0.05 £0.01%
TG 12 0.07 £0.02%  0.03 £0.01%

BERIN, ZR A5 #E L (P<0.01), HAZEE
KFE ,TSTR 20 mg- kg ' 4 1L-15,1L-34 mRNA F%ik
[t TSTR 40,80 mg-kg ™', #%2i% TG 4 %Kik, UK 2
L4,

3.5 Xt CIA KEUE P 1L-15,10-34 HH KL E
M 55 0E AL e, AR 2 K R B TL-15, 1L-34
EARBEENS , ZFASI#EL(P<0.01),
SRRV A TSTR 4550 i 20 F1 TG 4 TL-15, 1L-34
EEARBIW R, ZR A5 1% 8 XL (P<0.05,

<129 -
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[-actin

IL-15

-actin

IL-34

——

C D

E F
B2 #HAKXRBEKEF IL-15,IL-34 mRNA g%

Fig.2 Expression of IL-15,1L-34 mRNA in synovial membrane of

each group

%4 TSTR 3¢ CIA KX B8 IL-15, IL-34 mRNA % i% i 81

(x£s,n=10)

Table 4 Effect of TSTR on expression of IL-15,IL-34 mRNA in

synovial membrane of CIA rats(x +£s,n =10)

A FE/mg-kg !

IL-15/B-actin

1L-34/B-actin

EH - 0.22 +0.03 0.17 0. 02
% - 1.14 0. 07% 0.83 +0.06%
TSTR 20 0.39 0. 01% 0.25 +0.05%
40 0.77 0. 06* 0.58 +0.09%
80 0.83 +0. 04% 0.72 +0. 04%
TG 12 0.27 £0.02% 0.23 0. 04%

P <0.01), HZE{E A5 5 & IE ] TSTR i
R R OR A, WA 3, K S

IL-15

B3 JHAXRBESIL-15,IL-34 EAKRIE
Fig.3 Expression of IL-15,1L-34 protein in synovial membrane of

each group rats

F5 TSTR 3 CIA AR BEF IL-15,1L-34 EAREH T
(x+s,n=10)
Table 5 Effect of TSTR on expression of IL-15,IL-34 protein in

synovial membrane of CIA rats(x +s,n=10)

AR FE/mg-kg ! IL-15/B-actin 11.-34/B-actin
E% - 0.44 +0.07 0.38 0. 06
R - 2.04 +0.08% 1.43 £0. 04>
TSTR 20 0.66 +0. 10 0.98 +0.03%
40 0.91 0. 07% 1.24 +0. 06"
80 1.23 +0. 15% 1.31 0. 17%
TG 12 0.75 +0. 10 0.7 +0. 06"
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LR RA IR HERH0.5% ~1.0% ,RA 2
— P B B 5 T RE B AR, A AT PR S B
FE B SO RRIE B 2 R 8 R AE B,
PR SR AR A TR TR AR Ak BE 2 A
BEA O RA X — 50 f) AL, BF 58 2 W, B A O
JE RA JBE SRR W 32 2 5 [, i AH S ML AT R o8 4
) A, (L% B 40 B (osteoclast, OC) 7 3¢ 45 48 F i 3R
TR E R R SR BT IESE . 2R AN 725
% OC By A2 B % Ak, W3 4F ok RA BF 98 1 1 %
Hor IL-1, 983 4R 38 B F-o ( TNF-a ), NF-B 52 14
I A (RANKL) | 505 400 it 42 7% o 38 D9 7 (M-
CSF) ,IL-6,1L-7,IL-15 4 %f OC (9 IE A IE /2 B /E
I, OC R HE 5 BT B BF 58 B O IR 9T RA Bk
PR e A, B T S AT S S UM SE A

IL-15 F B IA A 2 98 9 B2 % v 9 1 3% 20 i 1A
F, A LA 3l IL-1,1L-6 , GM-CSF % — R %1 T i 4> T
TE N JE S W, A IR i 42 2R B0, 38 X LA
I W 240 6 R0 v e 2 B 0 355 A R T T B g
LA P9 R 200 55 40 i = 1) 5 I, A B T 4 e
RAETIRAE R HB, T KR 05 IL-15 3 fig {2
BT 4 g A= R A, i B 4l g 34 5, {2 iF OC 43
6, 033 RA B B8R 80 % A=, R, TL-15 7 375 5 43 i
B JOT % fift O B P I ( MMP-3 F1 MMP-1) i 52 & Jo il
WS IL-34 W —Fp e Bt v b 1, sz ROk 4
JERIBLIA F-1 2 4k (CSF-1R) W™ 16 B 40 i 1l 24
R, e 20 M-CSF £ RANKL /- 2 1EH,
BI7E M-CSF 2% (1% 0 T, o ml 5 FH F 1 15 w44 40
M, f2fE OC 21k i o

RA J&—F 2 & B AEPE L LR /N 56345 50/ R
T FEE AE 1Y , 1% G 5 2E v 22 4 i 28 0 6 13
PR JEWE, BORTEA RA XNk 44, [FLJE S 1A
E I RAE R 55, 0T LA AR B Oz I ok
EA . (HA NG P 7 87, i E ) -
PR & ... AR RN DN SR TR
ZRDL 5K P 5 A 4 B EE 0 - 5 W0 0B 5 K UE ) v 48
WEE, — BRI, R BT RELE A KR
RERZ N HRANA L, E TR E b & B r &
BN KT R AR R A 2 AR T AN R VAT
B S 22 DS LA T T BEUE it A, B T 2. Th 2
TN e DO BRI G 45 198, TR 2 T v 4 B
£ TG v BLA BE5m bt R B % il 76 L K
PIRAE TR 97 RA J7 Y7 800 3, H 2 3K 4ok &
P2 A Bl e s SR AR N R R R 3
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AP RA 259 JC R Y o A 5250 SR S 2 pL 1 A i
A2 HilE K RA B AR Y CIA BI85
TSTR X RA BVRITAER BB TG Ry FHM: 259, 45
F R TSTR A o 5 5 g 6% A 20 B CIA K B
AL{f, TSTR %f CIA & Bl IL-15,1L-34 Ifl 7% & &, &

5 JNE~ VS I I S N i o O L A S N

TSTR 647 KBl CIA BYHLHI A] B 5 0 1L-15,11L-34

()35 ¢, TSTR 3 ik FEAIL CTA B A K BRI IL-

15, 1L-34 1Y & &, 30 B 1 B2 238 2k s e

BRI kBT RA /EH . Bk, TSTR A JF

KAEIT RA R A2 A5

[ &£ k]
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