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[ Abstract | Objective: To observe the effect of Mongolia medicine Zhonglun’e Tang on the expressions of
matrix metalloproteinase-3 (MMP-3) and MMP-9 in rats with collagen induced arthritis (CIA) and to study its
treatment mechanism for rheumatoid arthritis (RA). Method ; arthritis rat models were established by using type
IT collagen. The rats were divided into normal group, model group, tripterygium wilfordii polycoride tablets group
(9.45 mg +kg™'), Mongolian medicine Zhonglun’e Tang high dose (5.4 g-+kg™'), medium dose (2.7 g-kg™")
and low dose (1.35 g -kg™') groups. The drugs were given for 4 weeks, and then HE staining was used to observe
the histopathologic morphology of synovial tissues. MMP-3 and MMP-9 levels in the serum of rats were measured by
enzyme linked immunosorbent assay ( ELISA). The expressions of MMP-3 and MMP-9 in the synovial tissues were
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detected by using immunohistochemistry and Western blot. Result: The levels of MMP-3 and MMP-9 in serum of
model group were significantly higher than those in normal group (P <0.01); positive expressions of each drug
group were lower than those in model group to varying degrees (P <0.01), but there was no significant difference
between Zhonglun’e Tang high dose group and tripterygium wilfordii polycoride tablets group. The results of
immunohistochemistry method showed that, the expressions of MMP-3 and MMP-9 in mode group were significantly
higher than those in normal group (P <0.01), and there was statistically significant difference between Zhonglun’e
Tang high dose group, tripterygium wilfordii polycoride tablets group were lower in protein expression of MMP-3
and MMP-9 than those in model group (P <0.05). The results of Western blot showed that the protein expressions
of MMP-3 and MMP-9 in the treatment groups group were significantly lower than those in model group, with
statistically significant difference (P < 0.05). Conclusion; Zhonglun’e Tang could significantly decrease the

MMP-3 and MMP-9 levels in serum of CIA rats, and reduce the positive expressions of synovial tissues. This may

be the mechanism for treating RA.

[ Key words | Zhonglun’e Tang; type

metalloproteinase-3; metalloproteinase-9

BACKT 7, PR EAE-S 17 e H R Tk i
A, E TR E ), t 2 M T TR
TR A (2 25) 2 1% 07 A8 5 I R I R
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M. 2 & )8 8 A M ( matrix metallopmteinases,
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AR (LR B E RGN ARA A, #t5
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2 A 5] (41t % SLBG5293V) ¥ 1 [ 3¢ [§ Sigma
23 F),MMP-3 I MMP-9 Jif 5 40 55 W B 12 ( ELISA ) i
Ma (R ERXEYRHARLA, S
201409 ) ; #4114k SP il & (5 1408259710) ,
DAB i | & (it 5 1411140031 ) , & fi bt )5 16 2 W
(H1t'5 141104421D ) X510 T f& M 0287 A= W B AR IF &
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WAR Z 8 (3£ LI-COR 24 7]) .
2 AFiE
2.1 sh¥pord R BE AL R 3 28 R BUBE L 2
oI o [ S I o R R I /N 3 A S |
(9.45 mg-kg "), BACPT I EFIEAL(5.4 g-kg ™),
AT AL (2.7 g-kg ™), AR B AR R
(1.35 g-kg™") 4110 H
2.2 CIA REBEAIPEE ST g 25 B4 U5 ok 1T A
J&EJE % T 0. 05 mol- L™k iR f, 75 4 C FHE#:fii 2
FEOTIE R 4 C UK R U 58 4 of IR A4 7] 45
S A A R T A R IR AW (10 1) R AE UK
SN K vk s O RN o 2 X (S T 2 1 AR
WHRIETRE (BRIEF A5 BIRH 1 em &b, 2 F
A IR R FLA 0.2 mL/ H IE# 4 5 A ig
GRBAERMEK BH VIR, #E 4 F. 1 HELRE
FEM 736 HEAT 58 2 WO o G o, ¥ & sk 0.1
mL/H, FRIRERIG 10 d iy ig h2h, # L4
Jil, T2 28 d RIKER 25 45 0I5 2 h X KL s A7 AH
N Ab B
2.3 MEAREICIIME HAEHRE,10% KE
FAME 0.8 ~ 1.5 mL/ 7 Ji JBR T 3 538, 0 JIE BB IfL
HRLH A IMLYE , - 70 CLRAFRFIN . ZHAUBRAS : 2R il
J&i W R BRARFE , U)K RS A BRSOG4 948 4 2L
4% 2 B FR B 42 24 h,20% £, — DU Z, 1% (EDTA)
W4 (45 K M i ff EDTA %) 40 d, L 5 84t
SRRV 2L RN 2 O BE L R RS FE IR OK R A
WA YR JE AT 98 R R-JHLL (HE) K %9 4 2814k
gefn, HARHEHZ T -80 CHRAHTEAR
s EJ i ( Western blot) #:3 o
2.4 fRERIE
2.4.1 KM X MMP-3, MMP-9 & & 1)l
Faz HE 3 F 65 106 BH 43, SR B BT A 0 325 1 e R BRL o
7% MMP-3,MMP-9 % & ,
2.4.2  REECE K HE Je 0 J 5 2 2040 2
Qs HE Jefa . W5 T (400 £%) WG #E 2 2UE
SR . e (SP )  # AR 20 BR 4% R 1
P AT, R ] HPTAS-1000 &% 43 B 7 4t 47 % I
BEMLAS A 5 A E A5 OLEF ( x 400) , 4> H0 B 114 100
UM, ARE AT R 0 4y iR E AT R 1 4, AT
R 257 AR I 3 o FR Y M 0 A P S A
Gyt B COBH PR AR A < 5% iF R 0 4y,
5% ~25% 1R 1 4% ,26% ~50% i1k 2 4%,50% ~
5% 1143 55, >75% it 4 4y o ¥ ZH V4 Z M
VE R e VT HIRR U o
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2.4.3 KREJEBES MMP-3, MMP-9 Western blot
BEWBENE PR 2 mg HEUE T 538 BRIk
PR, FH T 04 5 00K 2 4 O i B IR S JE m A
WA 10 pL 2 (T LWE R 1 mol- L7
PMSF) 2 H A AT A9 SR 5 8 T oK 1,5 min J5
PO 2 ~3 min 5 E TIK L, EE JLRMEHLUS &
MR, BJo Tk E#E 20 min Ji5 0045 24 16 4H 41
W, E4 CF,12 000 remin 2020 min, J4E 75
BT - 80 CUKAH MR A7 fii ] BCA & 5 1 7
AW v, W AL UK R A IS 45 G A
) MMP-3 , MMP-9 447 A\ B 5 BEHT IR (121 000 #
), W2 B-LEh & H (B-actin) ,4 CHFH LR, W H
TBST PEAR , 455 AH N 0 8O i 480 A6 ) il A e Ot — 9t
(1:15 000 F B) W& 1 h, TBST & TBS ¥ JiE, ¥
PVDF JE T T 20 AR WO6 BUR & g8 W3 3, F 3 43
BT & 48 )2 i MMP-3, MMP-9 4 |1 3 ik 7K °F, DU
B-actin® [ 1) F ik BT IE

2.5 GiitsEsr At SR SPSS 21,0 Gi it 3k AT
Gt b i EE R DL v s TR, BREEAB R
R B R 7 22 53 M, 22 06 A 140 50 1) 79 7 L A SR
FH LSD Al S-N-K ¥, L P <0.05 h # 5 F 4 it
3 #£R§

3.1 %} CIA & R L MMP-3 f1 MMP-9 4 & (5%
M RS A B YE MMP-3, MMP-9 & %5 1F # 41 B
B ETH(P <0.01) s 5EIRI AL L, TRA BEZ 1 A dlif
SRR W3 (P <0.01) , AR BT 24 MMP-3, MMP-9 %
R (P <0.01), BARRT & il
NEZTRHAER TR EMN, WERIL,

#1 BRMFHN CIA kR Mm% MMP-3 51 MMP-9 7k F f 8 Iy
(x+s,n=10)

Table 1 Effect of Zhonglun’ e Tang on serum expression of MMP-3
and MMP-9 on CIA rats (x £s,n=10)

21 5 Fltk/g-kg™' MMP-3/pg-L~"  MMP9/ug-L~'
EH - 32.05 £1.60 0.94 +0.25
TR - 78.29 +0. 83" 2.57 +0.31"
N A 9.45 43.50 1. 607 1.30 +0. 18%
AR BT 5.4 45.98 +0. 56> 1.42 +0.32%

2.7 48.99 +0. 667 1.66 =1.60%
1.35 58.99 +0. 68 1.87 +0.20%

T SIEHALEY P<0.01; 5HA 4 Y P <0.01,

3.2 X CIA RSBS00 B g5 mg B R )
DL, IE I RS h 1 ~ 2 )2 T I A0 48, R S
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BESE R UL Ak 20 M Y 352 10 S 2T HE AL A8 e
B e AT 3250 O o AR ZH U I A i A, Tk
3~6 JZLLE HEFU B L ZEL 5 5 1Y 1 9 LK R
20 IR T R HE 5 S S, BOE R A B, AR
HREB . AT 2% 7 B4R A 2 H A4
XF CIA K B S B~ A A [ 2 010 o 3, T M5 240
JHE A 58 A B DR T AL A A A Y T 3 A
LA 58 sk > o DL 1

E
ACIEW YL B BRI CO R AL H 4D, BRI S 4 g kg™ "4l
E. BRI 2.7 g kg™ 415 F. BARKT 1.35 gokg ' AL (K 2 ~4 [A)
E1 BEMHY CIAXRBEAARBEZNHM (HE, x400)
Fig.1 Effect of Zhonglun’e Tang on synovial tissue pathology on
CIA rats (HE, x400)

3.3 X CIA & R M 635 MMP-3, MMP-9 %3k [y
S0 MMP-3, MMP-9 34 3¢ i T 40 Jfd 3%, BA 7 2 Jfd
M bRt . 55 0E AL bR, B RS 41 K BRUBH 1
F3i5 MMP-3 MMP-9 & 3 & T IE R 41, A ST 8
(P <0.05) , 5HRIL e #5, BAS B 37 i L rf A
2K MMP-3, MMP-9 [H 14 3¢ ik B & AIX F #5 #Y
H, 2R HAGE I E X (P<0.05), WkK2, K
2,3,

®2 BEMF CIA X REE MMP-3, MMP-9 [ {4 3% % bt &

(x£s,n=10) AN
Table 2 Effect of Zhonglun’e Tang on positive expression of MMP-
3 and MMP-9 on CIA rats (x +s,n=10) scroe
20 57 FlH /g kg ™! MMP-3 MMP-9
IEH# - 1.30 £1.05 2.70 +0. 94
A - 9.80 +2. 69" 9.70 £1.63"
FABLI A 9.45 2.40 0. 90% 3.70 =1.41%
BARBT 5.4 2.50 +0.70% 4.20 £1.03%
2.7 8.60 +2. 06> 7.70 £2.11%
1.35 9.40 £2.01% 8.20 +1.68%

T HEFA LB P <0.01; SHOMA D P <0.05(% 3
i) .
3.4 X CIA K §l MMP-3, MMP-9 f& 4 % ik i) %
W5 OER2H A, AR AL MMP-3, MMP-9 {1 55 1

A B C
D E 17

B2 BREMFEI CIAXRBEXT MMP-3 ZEREHIZMW (7
B AL, x400)

Fig.2 Effect of Zhonglun’e Tang on MMP-3 protein of synovial
joints on CIA rats (IHC, x400)

A B C
D E F

B3 BEMZE CIAXRBEXT MMPY ZEARENEMW (K
yEL AL, x 400)

Fig.3 Effect of Zhonglun’e Tang on MMP-9 protein of synovial
joints on CIA rats (IHC, x400)

RIKWFEW & (P <0.01) ; 5L L EL, (BAR BT 7
#5240 MMP-3 , MMP-9 & [ &5 A AR FEE T
R (P <0.05) ; AR B A% 5 5 2 MMP-3 25 [ % ik
W3 i TR BTz R SR AR 2 R A
H5WAMEZH i, SRR i5 H 25 40 MMP-9 &
FRBEAREXG, ER LRI FEL, WE3,
K4,

£3 BEMHEM CIA AR MMP-3,MMP-9 B AR EMEM (v =
s.n=10)

Table 3 Effect of Zhonglun’e Tang on expression of MMP-3 and
MMP-9 on CIA rats (x +s,n=10)

2 51 H g /g-kg™'  MMP-3/B-actin MMP-9/B-actin

E# - 0.45+0.11 0.06 +0.00
A - 0.99 +0. 12" 0.26 +0.09"
CIN F A 9.45 0.63 £0.23% 0.09 £0.01%
BB 5.4 0.43 +0.08% 0.12 £0.03%
2.7 0.40 £0.02% 0.17 £0.01%
1.35 0.79 £0.08% 0. 15 £0.00%
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MMP-3

[-actin

MMP-9

B- actin

A B C D E F

B4 BEMZ CIA XK MMP-3,MMP-9 & A i % i
Fig. 4 Effect of Zhonglun’e Tang on MMP-3 and MMP-9 on
CIA rats

4 itig

MMPs & —2 & A &8 8 8 85I 2 1
TS5 45 2 20, 0T R A 4 i A0 L BT (ECM) it 5 & 1
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T FERORN I R MMP-3 B g T R E I B Y
TE R, 1R OG5 O], IR B 1 41, MMP-3 AU
2 58Ca kg, LmtE R R RO ER R
LR A Y G 2% K& IV, VITIX, XT AU e Ji ) [
fif, 10 RS KG A B Bl )R E U 5% AL O 3% M B, BT
MMP G2 5 H At B 53 0 il Ji 5 5 | A % =X s 0z, fn o K
TR B il B 5 R R . Tian 25170 %E RA
S 20 i (4 A 9% 2 7 P13K-Akt AT fig il 54375 5 48 1 4
Mi A F TNF-a 774 MMP-3 2 5 HLAK 585 6, 3= B
MMP-3 7] 52 % 1 K 35 5 40 Wb , 1 A B8 ik 2 i A
TR T B ALY, T O T R B . AL
I XTI MMP-3 G, 7R RA BB K 17 MMP-3 /1y
KB S T 5 R A R IS AR AR ], X 5 AR
SR AR — B, BN R I, RA i A S
ML g MMP-3 , MM-9 I IE R AW B L, HY
WESPEAR S Abd-Allah 2817 W K KO- - #F
S8R, MMP-3 (1) 5 A% (A A A3 R T 3¢ 755 468 4, i
H 55450 40 1 Ji 25 U1 A O, FR kT DA 3 DR 2R 1T K P IR
S RA 5 MMP-3 1y CHK M. B B-B /E & MMPs
Ko+ i e K, 2B MMP-2 4, 0 — fE [ fif
S i A/ 35 S5 RN R P R TV St — R E 45 44 1) Bl T R
INELCE R S8 1k . FEAR N MMP-O i B i AT fo] 4

+ 110 -

JiL A1 35 5, n B S B 45 L IR (A S IV, VI A
) EFEEE R O B O 20 SN oy T R AR A
SRIETT, HEESR RS SR AT AR &
OB 5 MR L R E AF 2 R A B B A O
L T JLAE Y & B, VEGE-A Al A I 4 i
Ak B AR E 1A T A A v PR R 4 Y TR S MMIP-9 [
fife tH ) VBM T ECM ) ] 5 Bl i 25 200 i 51 35 01 IX {2
P R RN . 28 KN K Krishnamurthy
2200 R o B MMIP-9 (14 36 3K 5 9 4 S B0 3l ok
TR AR 7E MMP9 f/E TR, 4
i 47135 I 1 A A B IR T LT 4 1 50 B M (R A R
A AE MLAR AP , WILET 4E 3 BRIR BT K A 0 55 — &R
GRS . W MMP-O 7=k (7, RA %
T WS I P AT L MMP-9 ¢ TR, A BESE
0 RA B F B IS MMP-9 & % T} &5, R 78 05 48 &
J b i v R A AR D TR R R D I O s i
MEtRZ— . Kim 25§55 % B MMP-9 Hl uPA
A SE A A AL 2 5 B pro-MMP-13 fiff H7E ¢
WGP A o WA Y S R W R A
HURE I AT BEAR LS Hh CTA KB MMP-9 (17K F- | 2% fif
KA R 40T, A — R ITAER .

AT 5% 45 e 7R A R A KRR Y L 5% T M I
B 2I5 M MMP-3, MMP-9 /K i & T 1F % 41, $27R~
RA W kAL 5 = & % VI A ¢, & AR B A R 97
J5 % 20K KL MMP-3 ,MMP-9 7K V-4 B @ ok 48, 1fiL 7%
D B BB B 5 b R i A R A KA
R R I E A2 R A .

T f5E 20 1k M Western blot £ 78 &% 25 4 48
MMP-3, MMP-9 [ & ik /K F- ¥y BEAIK, T 20 T 2 41
YRR B R A A O R B R R A
55 5 56 i R Z LR 2, $ o WG R 24 ) 0 R R ) R BRI
AR B R B K. S5, 5 MMPO 18,
MMP-3 &5 5] 41 VR Y7 i FLPH P e 35 T R o o B 3
& B R o 52y W 2 B AR BT 3 A R s CIA KRG
W AR KT D T A R . AR S A R B
IEH# KRN MMP-O ()8 1 35 1 B IKF MMP-3,
SBAS BTG T7 41 MMP-9 JC B i 2% 5 i [ 45 4 1R 1
IBIT T, MMP-3 K [ #2381 B & F MMP-9, 1] D) #E
N2 9 E (4 8T, OG0 1 S ™ AR 2 i ) MMP-3 [
fit ECM,

25 LT IAR e R I 5 I 24 B AR B 1 e 6%
i REAR CIA R BRI ¥ 1) 2 o, v 20 R R B 2 1)
PR 3k, T AR L0 5C1 BoA R AFIR 9T /R I 4
FHLH Z — {2 3% 25 W fa] 52 i MMP-3, MMP-9 %) 3
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