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Effects of Bushen Qiangdu decoction (#MZ32E 7 ) on MMP-9 and TIMP-1 produced by peripheral blood mononu-
clear cells in patients with ankylosing spondylitis ZHANG Ying-ze ,YAN Xiao-ping” ,YE Li-ya, ZHANG Wen~jian,LOU Jin
-ning. *China-Japan Friendship Hospital , Beijing 100029, China

ABSTRACT Objective:In order to investigate the roles of metalloproteinase in inflammatory bone destruction in ankylosing
spondylitis  (AS),and analyze the mechanism of preventing inflammatory bone destruction of Bushen Qiangdu decoction
(BSQDD) in AS cases. Comparisons were made on the expressions of matrix metalloproteinase 9 (MMP-9) and tissue inhibitor
of metalloproteinase 1 (TIMP-1) by peripheral blood mononuclear cells (PBMC) between AS patients and healthy controls.
The effect of BSQDD was investigated on the expression and of MMP-9 and TIMP-1 produced by PBMC in AS patients. Meth-
ods: From March 2005 to March 2006,30 active AS cases of Kidney-asthenia, Du-cold and blood-stasis syndrome were selected
as patients group in the China—Japan Friendship Hospital. There are 27 male patients and 3 female patients. The age range is
from 16 to 45, averaging (30.8+8.8) years. Disease duration is from 0.5 to 10 years. Cases received three-month BSQDD treat-
ment were considered as the treatment group. Twenty healthy persons were included in the control group. Serum and PBMC
were separated. The PBMC were stimulated by PHA and PMA jand the supernatant was collected. The mRNA expression of
MMP-9 and TIMP-1 in PBMC was analyzed by RT-PCR. The content of MMP-9 and TIMP-1 in serum and culture super-
natant of PBMC were detected by ELISA. Results: Compared with health control group,the serum concentration of MMP-9 and
TIMP-1 in patients group before treatment increased (P<0.01,P<0.05),but the level of MMP-9 and TIMP-1 in the serum of
patients after treatment decreased compared with pre-treatment cases (P<0.05). Furthermore,compared with health control
group , PBMC of patients group before treatment expressed higher levels of MMP-9 and TIMP-1 both on transcript level and at
protein level (P<0.01,P<0.05),and the expression levels of MMP-9 and TIMP-1 in PBMC in patients after treatment both on
transcript level and at protein level was down-regulated compared with pre-treatment (P<0.01,P<0.05). Conclusion; PBMC of
AS patients had a higher potential capacity for MMP-9 and TIMP-1. BSQDD possibly prevented inflammatory bone destruction
of AS through inhibiting production of MMP-9 and TIMP-1 produced by PBMC.
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3R H B A R (ankylosing spondylitis, AS) J2& PA
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(matrix metalloproteinase 9, MMP-9) A H4 il 71 21 21
AL 54 8 26 I B 155 1 (tissue inhibitor of metal-
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0.5~10 45, [RIE IR ST AR XS 2 20 ], ZEAF#% L5
ISR T B AT Lo, DLER 1, 30 BINGYTRI
JE S E B XFIR RN L 1984 AREITRY AS 4124
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Tab.1 Comparison of general conditions between the two

groups

B (1)
413 585 (f91) ’ ﬁ AR (res, %)
pogiekiEl 20 18 2 32.0+9.6
AT 30 27 3 30.8+8.8
o 35 (. - x=0 1=0.463
P{E - 0.950 0.631
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T B R 5 B DTsZ st sZ 4, 55, B4 T0E 2 47,
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TIMP—1 & & )22 7 L & mRNA £ixE 225 [H
FP RGN 1L 77 o ) 22 5, [R) B ie A R XS R A

HHLAY B INE A1 PBMC, % PBMC ] PHA/PMA
FE e 3, W RT-PCR J7 46 PBMC fY
MMP-9 1 TIMP—1 # mRNA 235/KF, )37 i ELISA
T ARSI L3 AN ZH AL 3E h MMP-9 1 TIMP—1 (19
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(1) I 3EF1 PBMC 645 o WS 10 ml, K
3 ml L& B B I, 73 7 ml i DT
&E, HSY B A NE I A AZ AN SR T & 10%
BG4 ML Y 1640 3537 d Ak i i, % 18 2x10° 4
Jt/FL AR 2% B R T 24 SR, B 2 SBATHL, T
37 °C,95%%5 <. 5% CO, B34 30 min Ji7 , AEfL#R
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FEFEHE 1 ml QRSE3535E 24 h WA AR 3 35 35, 4%
B JG AT T =20 COKFAFEI ,  [R] A Sc B 400 it D) 25 42
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(2)RT-PCR,, f#i FH3& [E Promega 2wl (3R] £
17 PBMCs 5. RNA B2 BRI 5% 5%, SR Je i AT
MMP-9 F1 TIMP-1 ) PCR #"#%, L/ B-actin /EH
Z W, THBIFEST . N (-actin (P34 K Wi
396 bp): FiiF A 5°-TGG CAC CAC ACC TTC TAC
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AAT GAG C -3, Filf "4 5°~GCA CAG CTT CTC CTT
AAT GTC ACG C -3", A MMP-9 (J" 4 iy 508
bp): E¥# A 5~AGG ACG GCA ATG CTG ATG-3", F
It} 5°=AGG GCG AGG ACC ATA GAG G-3", A
TIMP-1 ("3 A W~ 247 bp) . E¥iF R 5'-CTG GCT
TCT GGC ATC CTG TTG TT-3', FiiFh 5'-ATG GCG
GGG GTG TAG ACG AA -3’ PCR =¥ & B g A it
Jig LK i FHBE I UG AT R G T M o
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R&D A ] ) ELISA #5357 &0 72 PBMC 15 3% I
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A IR R S U A5 A T
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2, HEIRIT AT S X BRAH AR H il MMP-9 A TIMP-

1 KB R T E . #NEF B I iGIT e 516 T RiAd
M3 MMP—9 & TIMP—1 7K T ¢,
2.2 £4H PBMC 19 MMP-9 F1 TIMP-1 ZE3k 19 L4

2.2.1 4541 PBMC L3 MMP-9 F1 TIMP—-1 & &
R ULER 3, AREIRYT RIS R X R AL A L 4n
fitd 3% MMP—9 F1 TIMP—1 7KF-85 & T kMot
JTIRYTIE 5IRYT HIAH LA v MMP—-9 & TIMP—
1 KF TR,
2.2.2 #£4H PBMC ) MMP—-9 #1 TIMP-1 mRNA 3
IKRUEEEE UL 4, RT-PCR Z53RFiR , REIRIT R
5%t REZHAH L PBMC ) MMP—9 mRNA ik /K-
Edem, AMNEWEINIRIT R 5IRYTRIAH L PBMC By
MMP-9 mRNA FikKF- 2 FRE(WWE 1), BER
JT R 5 %7 FEZHAH e PBMC 119 TIMP—1 mRNA k7K
T EE S, BEEIRYT R SIRYTRIAE L PBMC )
TIMP—1 mRNA ik /K- FRE(ILE 2),
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FLFi 4 2 A ( matrix metalloproteinase , MMPs )
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RS K Z Rl B Bl i 5 5% | sl ks ik
M EHY, 55 MMPs 5 56058 RAES A
IR PRI E ) DIAEAGE E 2Ny MMP—
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Tab.2 Comparison of MMP-9 and TIMP-1 levels in serum among groups(x=+s)

. ) YRYT R BT )R
25 ik
MMP-9 TIMP-1 MMP-9 TIMP-1
Xof R 20 7.090 6=1.877 5 6.1472+1.249 6 - -
RITHL 30 11.657 2+3.101 2 7.524 1+2.164 1 10.096 5+2.913 5 6.206 0+2.872 3
i - 5.893 2.569 LIRYTRTEER 2.009 5YRY7 AT LR 2.008
P - 0.000 0.013 LIRY7RT LI 0.049 5RY7 AT LR 0.049

%3 PBMC _Lki5E MMP-9 #1 TIMP-1 SER/ILLER (5+s)
Tab.3 Comparison of MMP-9 and TIMP-1 levels in PBMC cell supernatant among groups(x+s,ng/ml)

1l - IRYTHT BIT IR

MMP-9 TIMP-1 MMP-9 TIMP-1
popisEic] 20 1.794 0+1.648 9 3.887 0£2.348 8 - -
IRITH 30 4527 7+4.108 5 7.042 1£5.303 0 1.827 4+1.701 9 4.144 3+4.038 5
t1H - 2.820 2.496 SIRYTHT AL 3.326 SIRYTHT AL 2.381
Pia - 0.007 5IRYTHT AL 0.002 SIARITETILEL 0.021

+£ 4 PBMCs %k MMP-9 71 TIMP-1 mRNA RiZAJEE B (x+s)
Tab.4 Comparison of MMP-9 and TIMP-1mRNA expression excreted by PBMC among groups(x+s)

N ) TRIT R RITIE
251 %L
MMP-9(MMP-9/B-actin) TIMP-1(TIMP-1/B-actin)  MMP-9(MMP-9/B-actin)  TIMP-1(TIMP-1/B-actin)
popiiskaEl 6 0.342+0.028 2.467+0.372 - -
JRITAL 6 0.6760.087 3.912+0.863 0.31320.035 2.617+0.813
. - 8.952 3.768 5RI7 AT LR 9.482 SIGIT R ILER 2.675

P{E - 0.001 0.005

5R¥7 AT ELEL 0.001 LRY7RT LK 0.020
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Fig.1 Expression of MMP-9 detected by RT-PCR, electropherogram of
PCR product:1.DL2000 molecular weight standard;2.healthy control

group; 3.before treatment ; 4.after treatment

1 2 3 4

pramm—mr—_"_ 1 MMP-9

B-actin

B 2 RT-PCR A2l TIMP-1 [ 157K PCR 9 B9 B BE B B Dk
%] 1.DL2000 43t brifi; 2 R XS B ZH ;3. 8 VAT A 4. B EIRYT
J&

Fig.2 Expression of TIMP-1 detected by RT-PCR, electropherogram of
PCR product;1.DL2000 molecular weight standard;2.healthy control

group; 3.before treatment ; 4.after treatment
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