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TR = BB RIS CVA KLU0 21 MMP-9
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[FEE] BB SR 8 1O 0 i A S5 4 0 i A 780 B 20 006 o 4 J 2 (1 -9 (MIMIP-9) |, ik J3i 4 I 4 11 it 4100 1 ) -1
(TIMP-1) mRNA FAWE I, 3% o6 4 A H) SPF ¢ Wistar K BUBEHL S R 1E 41, BRI AL, /R 541 (1.2 mg-kg™") , fmuk
SREE P TR (8. 64,4.32,2.16 g-kg ') o BRIEW AL, NEE 1 KIFIR 44 im 4% BN 11 (OVA) % # 0. 5 mL, [7]
Bt ip 2% A1(OH), 0.2 mL, & H 1 R, BRIE# A5, N2E 14 RIF4H 4540 CSWH 1% OVA Bl K idi 2 min, [ B 1 3%, 38 7 il
HAH, ERURS 14 KRS ig 15 d, I GE WK BUR B s HE G (0 0022 it 25 27095 T 2 R0 A, g 1 2% €0 0 6 il 960 98 % o 2Rk
T 40 i 45 4k, RT-qPCR £l fili 41 21 MMP-9 , TIMP-1 mRNA 385k . SR 5 1E % 41 b, 155 780 20 Jiti 35 55 24 20 20953 40 R 48 1 4 e
TRV A Y S, I R R SO B il 4 28 MMP-9  TIMP-1 mRNA B B A&, W EE SIS 25 (P <0.01) ; 5B R,
IR S W e AR 3 T AR TR A S A A5 B R M A MR P R R A R O R (P < 0.01) , AT R AR A Y B
NI EC (P <0.05,P <0.01) , K #1485 %1 B fili 2H 24 MMP-9 , TIMP-1 mRNA 35 (P <0.05,P <0.01) o Z51& : il bk =5 58 Hlox 1% ik
70 S M WO Wiy O R A — i R B RIVE T, AL AT B8 S R i ZH 20 MMP-9, TIMP-1 mRNA YR EH K.
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Effect of Modified Xiongxie San on mRNA Expressions of MMP-9 and TIMP-1 in Lung Tissue of CVA Rat
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[ Abstract | Objective: To observe the effect of modified Xiongxie San on mRNA expressions of matrix
metalloproteinases-9 ( MMP-9) and tissue inhibitor of metalloproteinase-1 ( TIMP-1) in lung tissue of cough variant
asthma (CVA) model rat. Method: The 4-month old Wistar rats were randomly divided into the control group,
the model group, the singulair group (1.2 mg-kg '-d™'), and the high-, medium-, low-dose modified Xiongxie
San groups (8. 64, 4.32,2.16 mg-kg™'). The CVA model was induced in rats except the rats in the control group
by intramuscular injecting of 4% OVA solution of 0.5 mL from the first day, intraperitoneal injecting 2%
Al (OH), of 0.2 mL once daily, and inhaling 1% OVA solution for 2 minutes from the fourteenth day once every
other one day for 7 times. All rats were administrated intragastrically with the corresponding medicines for
continuous 15 days from the fourteenth day. The cough frequency was detected. The pulmonary pathology was
observed by HE staining, inflammatory cells in bronchoalveolar lavage fluid ( BALF) were observed by Wright’ s
staining. The mRNA expressions of MMP-9 and TIMP-1 in rats’ lung tissue were observed by RT-qPCR. Result:
Compared with the normal group, the lung injury and inflammatory cell infiltration condition were serious, the

cough frequency increased, the mRNA expressions of MMP-9 and TIMP-1 in lung tissue increased in the model
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group (P <0.01). Compared with the model group, the lung injury and inflammatory cell infiltration condition

were improved, the cough frequency decreased, and mRNA expressions of MMP-9 and TIMP-1 in lung tissue

decreased in all dose of Xiongxie San groups (P < 0.01, P <0.05). Specially, the pulmonary pathology

improvement had better result in the high-dose Xiongxie San group (P <0.01). Conclusion: Modifed Xiongxie

San could inhibit airway remodeling of CVA, and the pharmacological mechanism may be related to reducing the

increased mRNA expressions of MMP-9 and TIMP-1 in lung tissue.
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metalloproteinase-1

% Wik A% S PE 2 Wi ( cough variant asthma, CVA)
S LANS P iy S ME — i R 3R B A A I W
S — R R IR S R B i, 32 LA e BEAIL T 2 O
AR 4 55 1 R 9E ( chronic airway inflammation ) F175,
18 & ¥ (airway remodeling) " | I PR LA ATE 19 5 210
PE (airway hyperresponsiveness, AHR) by %% 5. 7F
CVA 2 ¥ W, & Bt & J8 & A M9 ( matix
metalloproteinases-9, MMP-9) J} &, 3% JiE A% 2K, K
O AR TR T AR RE T OO R E SO K R
SR . MMP-9 B T 5 i it HC A f) P 5 i i
P = o 1 I inhibitor  of
metalloproteinase-1, TIMP-1) Jz ij ¥4 T} & , 5 2R IR
VLA, A Ah 3L T (extracellular matrix, ECM) i 43
e BE i 22 0 51 R U BE 21 2 Al A BE %€
FECRE E W ek O %R BRI
CVA 255707, A0 R - BRSCH (/N LR I 0718 ) 1 3k
f 7 i HCRE Al b I B R T Bk, DA i AR
1%, U i A 2 D, A TR B2 T 4 e B
IR =5 8 BCR] T A AR Y B I I O R U Rl
KN T KT G R ST JE ) R vk 08 G
57 CVA SR AL ARG ; A, 40 i 04 =2 5 nZ ik A2
SR R A R AL A BIE 5T SR S A 5 ok A
PCR 75 i 6 i) #5% A f) Jili 20 21 MMP-9 F1 TIMP-1
mRNA 35, FE— 2 A1 58 0Bk 25 1 i H 3k 1 52
M) , Ay i PRI R 25 85 B50R 7 CVA S BE BB K
1w
L1 3h¥)  SPF Zft Bl Wistar KR, MEFE, 47 H 4
JEI s A (80 +10) g, Jb 5t 2 i FIJ 4 S 45 3 ) H R
A RA A AL, S48 IS SCXK (57)2012-0001, T
Jb ot v B2 25 R 25 AR B TT R e 24 24 B2 S 0 o
5T gh W) = v e 3R VR AL 5 SYXK (50) 2009-
0028, KU RE Sy v i 2 2 15 BURE, iy Jb 5t BRI B
TR BR A m 45, 5 #8 IR 5 SCXK (51) 2005-
0007 , IR FHZK R i 7K o R BB R I s 3R, th
[ B2 2 Bl 2 e 5 9 sh Wy iE 5 Pl e ik S ik AR v 3l

( tissue

cough variant asthma; modified Xiongxie San; metalloproteinases-9; tissue inhibitor of

VB d e oK,
L2 259 KOk ek )i 6 ¢, 208 5 g,
BEXR L g M1 g THFE6 g, HAT6 g,>H 6 g, Bk
{76 g dbmtHE{ A 250 A7 PR ml AR 35 LR AR
70 g i B A B BT UKL, B R RN R (R
TN RV AR 2547 BN AL diE S 130215 ), R YE
M (OVA, 3 [ Sigma 23w, b5 201306) , A A 1k
B (PE B AL TR A A BR 28 | 145 130623) , B ER
(BTHE T 28 w) 45 201212) | Fi PG G R & (36
R&D 24 ), 4it*5 380048-W1) , R R R (L REAY)
BHEABR A A5 20131224 ) RLL (ALt R E A
BHEA IR 2 A, 4t 5 20120707 ), RT 450 & (36
Promega 2\ ) , 41t 5 0000096065 ) |, 52 i 9% % 5 # PCR
1 & (£ [E Promega 23 A 415 0000084994 )
1.3 {Ug%  402A1 AU Z 4k (h EVLIr fER BE
ST A RN ), BXS3 70 I fal s M b 1wk BEAH
F#4t ( HA Olympus 22 #]) ,1658001 £ Hi Ik & 4t (56
[E Bio-Rad 2\ &) ) , glomax multi plus %I £8 4p-T] UL 43
G EE T (35 E Promega 24 H]) , AMI-7500 %152 i} ¢
6 it PCR AL (3 [E Roche A H]) .
1.4 5|4 POk ER PCREIYM LigA T A
W ARABRA A A . MMP-O 33 5 Bt K/ hy 496
bp, I i8I #: 5 -CCAGATGATGGGAGAGAAGC-3",
T W Bl 4. 5-TCCAAGTAAGTGGGGACCA-3',
TIMP-1 9" 3% f B¢ K/ 503 bp, EiE5I#:5'-
ATGACTGTCACTCTCCAG-3", T4 : 5 -TTTG-
CATCTCTGGCCTCTG-3', B-actin " 14 F Bt K /Ny
287 bp, FiiE51 4 :5'-ATCCGTAAAGACC TCTATGC-
3, F US4 :5'-AACGCAGCTCA GTAACAGTC-3',
2 FiE
2.1 BERIHIgE 2% OCHR[4 ] R OVA @B 5 i
il CVA KEUBEAYL: BRIER 458, N3 1 RIFLR, 45
4H im 4% OVA ¥ ¥ 0.5 mL, [7l B ip 2% A1(OH),
0.2 mL, R H 1 K., BRIEF AN, N 14 RIF, &
2 CSWH 1% OVA A5 2 min, fEH 1 ¥k, 7
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R il o5 % ik 722 S P O i AR
2.2 S5 SRR SR T d JE R B
PUBUF 3R 50 6 41, 43 0 o I 4L, B RS 4 IR
TR S R b AR, ERH T H LA
RAEAH 8 H, HEBE 14 RIFMR, IE5H SRR H
Tl SR BUE B R K igs R 4T 1.2 mg-kg ™'
g s IR 25 B 0 L o AIRR) 4 40 i T 8. 64,432,
2.16 g-kg ' ig. HAMR AH 1K, HHITE:
15 d, H2G R 10 mL-kg ™', bk 5 g HED 7
URL S R 77 F A= 38R 7K TS 1) B 7K ¥ W, T3 T K
R
2.3 MZBROCECIGE 55 29 KM R RS B B
L EA T x 107" mol- L™ B R IF W 60 s, 5%
AR R B B N 60 s, /T W T,
SR I FF 4R 2 min P48 KRR R BRYR 28
2.4 M SR KRR TARIK G 25 3ET R B
FE T AR 12 h(OAREEAK) | OB A A G HE A e R R
T 10% 7K &% (3.3 mL-kg ™) ip SR, Je bR [ 52
FTTF e, PR 45 LA O i 11, 3BCAS 0 fi b vt 2H 27
ZIE TUHRAE N, A - 80 CHM AL, 5 il sL
B2 5 PCR o BRUA MU Al i 2 200 A 3 K b ok
J5 L BT 4% Pk 2 R EE [ e FR AR EL, YT
BB R R Bl A B R, T IOIRECE R 5 B
FI 3 A B8 B, [ R A S R AT I TR vk . ARk
ZAHEE A 2 mL 9 4 °CAEFER K SRS R ICHE BE
W (el 80% ) , 2 B HEYE 3 Wk, NS EVE BRI -
2.5 Jili4U HE Jefo g1 ZUE T 4% h 2 R
i (pH 7.4) H[E & 72 h, B AR, 4 um Yl 57,
WL HE Jetn, O 1 G WA 4 S0k AR Ak .
2.6 Jiliv VR W (BALF) Jig [Q gL {0 K 55 6 il 10
MEVRWST I E T 4 C 44 F B0 (1000 remin™")
10 min B0 5 K5 20 ML 0T € &1 R, 2047 B TG 4% 68 )5 0L
FER B BALF 58 M 4 L A5 1k
2.7 RT-qPCR Jy 3 K I Jifi 40 41 MMP-9 A1 TIMP-1
mRNA %35 5 RNA $2HC: B 414125 100 mg, 5k
FH 5 502 I3 - — S e il 42— 20 0k B U 21 20
ARNA SR HTEEAM 3060 B2 B 42 U B RNA £
T N A O i P K A i EL S R O A I BT 4R RNA ik
FEFARE . RNA 4R 2R (e 1.8 ~2.0,

M RNA B RT 52 B : UKL AR RNA 1 plL, MgCl
25 mmol+L. """ 4 pL, ANTP JE &% 10 mmol - L' 2
wL, B2 # 5% 10 x Buffer 2 pL, B 2 ) RNasin ® ¥
B 5 0.5 pl, AMV Sz % 560 (15 pg) 1 pl;
Oligo(dT) 559 1 wL, it A TR B 7K %2 20 pL
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SER RS EEL U EE 2 C 15 min,95 C 5 min,
0~5C 5 min,

SEHF ¢ )6 % 7 PCR ¥ 1% . Sybgreen mix 10 plL,
¢DNA 0.5 pL, Primer 0.4 pL,ROX 0.4 pL,ddH,0
8.7 wL, ZH i 20 pl SR AA F o FORE 2% A Sy 18 1
95 °C 0.5 s; 484 95 °C 0.5 s;iB & 60 C 30 5,40 4~
TEFR . 60 CUT B ARG . [F) I A5 fige it £k DA A 2
e — W, IC IR R (Ce A , B RE A 3R
FEPH AR mRNA 235 % FHAR X Rk i 272 M,
2.8 geibsear#r SR SPSS 19.0 Geit o #r 4k A
Ab B 2H W) LY A SR B R 3R T 22 0 A, S e A DA
X2 sKN, BEMKFER « =0.05, 2L P <0.05 Hy 2
FAGIEE L,

3 5B

301 RS S I DA B IR R R S T A
T 2H 0 i 7 S 1 I R B N R R B T OE A
(P <0.01)  5EERIZH H AL, R 7 2H K in ik =5 i H
e PP A R O > (P < 0..01) iR 25
AR 7] e 2 A R O Rl i /b (P < 0.05) o WL 1,

R NNRE 58 R R B A M 1 i K R T IBOR BB R (v £ 5)

Table 1 Effects of modified Xiongxie San on cough frequency of

cough variant asthma in rats (x +s)

215 n /g kg ™! % I E/ IR

Ew# 7 - 1.14 0. 69
IR 8 - 5.38 £0.92"
Wi IR 8 0.001 2 4.00 +0.76%
ok =5 85 1% 8 8. 64 2.25+0.71%
8 4.32 3.38 0. 52%
8 2.16 4.38 +1.06%

2 I 4L H Y P <0, 015 5 R AL Y P <0.01,7) P <
0.05(#2 ).
3.2 ok me A S Ak 9 Wi B 2 2 S A Y 5
W R LA SR SR IR LR B 5 R
Ph 2RI, TG H 5 A TR 2 0 g A S5 P M A LA
ST E AT AR AL HE S 3 AL SRR R L
BE ARG ML ¥ , 5 16 2 B 3 22 mT DL KR R A 4 IR
I o AT UL s 0 S ) 5 ot A S L K o /R
T R 0 P AR R B A B
HC T o 88 e ) e L BRI LIRT L
3.3 0 nER L SR i K BL BALF 58 1 41 i ) 52
U IE R T R Y S AR A TR A A e A
W s R B BALE ] DL 43t 58 1 24 M, 5 A7 g T R 48
IR P OIS N/ NG R i 1 R e B/ N R 9
TR e R v AR 2 O e A I e
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ACTEHA B BB  COBUR T 1.2 mg-kg ™ 415D R MG L 8. 64 g-kg T 4L E. NS B 4. 32 g-kg T AL F MR B 2. 16 g-kg ' 4l

(K2 )

1 0k E 8 B X B i 2 S 1 M K R B 4H SRR I L Y R0 (HE, x 400)

Fig.1 Effects of mofified Xiongxie San on lung tissue pathological changes of cough variant asthma in rats( HE, x400)

A B C
D E F

2 0k AR R X R IR S 1 P i KRR BALLF ¢4 240 B B 2 0 (B [G, % 200)
Fig.2 Effects of mofified Xiongxie San on BALF inflammatory cells of cough variant asthma in rats( wright, x200)

FHerpo vk 5 s R R A R O, LA 2,
3.4 XRS5k R i K BRI 41 40 MMP-9 |, TIMP-1
mRNA FIk A9 RZ M A0 50 4 g i A S e 2 s K R A
2041 MMP-9, TIMP-1 mRNA % ik # 1F % 41 14 i
(P<0.01), SBIRIAH Hge, IR 7% 41 K vk =5 b
W L R & 20 MMP-9, TIMP-1 mRNA 3 ik i />
(P <0.01), Jim ik =5 s HCM% 0 & 41 09 3% 35wk >
(P<0.05), W#E2,
4 itig

CVA 95 {37 78 it , 32 B2 IR 3¢ 30 K 18 1 0% ik
DR 0 B 25 300 I R 1 B AR o BRI . XU Ry
B, S R 0 BT R, B B4 A, 2 BHARCE

SE AR Bl . H AT IA g KU 2 51 e 1 i Y B
w5 T TOE AR KU & e i, <
R R U I T R B R BT CVA R
B, HAJR 2, R BEZ CVA i #2 b H 3L
H™ 8, REENBORN R, LG TR WRER
22T TR I AR o R R I IE - 43 T UL AR =2 R
F o J7 v 12 4 X AT 5 4 e 18 KU 2% DL R
Jii R Al = il I AR B8 5 RT3 F A R Ik
W5 29 U5 BB A9 L AR5, 4 7 3 22 ek XU L L fk R
1% 2 o I R SR A XU O AR | Lk % B R
I7 I IR ST W KSR R e, O R AF R Il R
U S
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R2OMNRRE 5B BOXT W 51 e K R Bl 42 4 MMIP9, TIMP-1
mRNA RIZEF (x £ 5)

Table 2 Effects of mofified Xiongxie San on expression of MMP-9
and TIMP-1 mRNA of cough variant asthma in rats lung tissue (x +

s)

7l MMP-9 TIMP-1
2 51 n

/g kg ! /B-actin /B-actin
EH 7 - 0.10 =0.05 0.41 0. 16
(e 8 - 0.91 0. 28" 1.80 +0.23"
7R T 8 0.0012 0.56 £0.20% 1.32 0. 34
kL iEE 8 8.64 0.30 £0. 10% 0.76 £0.20%
8  4.32 0.50 £0. 17% 1.11 £0.41%
8 2.16 0.70 £0.20% 1.47 £0.37%

CVA [ & mHLHI A+ 5> B0, B AT 2 5
0 M R LA a4 o 2 5 8 M SE RO, AT 51 R
SE BES AL X ST RE 8 A0 B ) 8 A i
i R ASCTE 9 1 ) B B B, B SR A R Y R R R 3
TAREEW, MMPO J& IV H R 5 G, S
ECM i i) 2 Z PR il . MMP-9 F 7, Kok 4 2
K T A M 1 B 2 R B 0o B R ECM L PE TR
IR SRR (o 2 M TR S5 RS I, 2R Mk 41 o5 3 35 e
HE TR S S RE I 2 AT 4R E RS = R Y
KN AN, MMP-9 T B K IL-8 I A5 A
rh b 20 A Ak B T TR L X R AR D LG TL-8 Bl
YEFH 2 /008 10 4%, D5 L il 20 21 v MMP-9 K - 5
GEAE I 7 R B % WA OG . TIMPs J& MMPs K&
FR 3 T R R 0 R S R P, TIMP-1 2 MMP-9
(R 40 ) P, T H A b 4 2 A B R 4% R A A A3
MMP-9 {5 Al A fiff TIMP-1 Jz i #4785 . TIMP-1
A ECM ) B A, 412 15 0 S £T 2 i 58 1
SHUR R VTR, T4 2UE B il 4] 24
TIMP-1 7K - 5 H2F 2 A 1 7™ o R B 2% D) AH 6, Bl
H RS E bR

A5 O ZE N Bk 25 0 R CVA 55 7Y Bl 4 41
MMP-9 , TIMP-1 mRNA 23550, 43 B H XF CVA 1
THAEH . A4 7% 8L B 7R, il i W48 HE, BALF J
% WK YR 5, T RS AR R 20 23 77 78 4 A BN, W% W R
B 2 S m v BT o AS [0 A vk 28 T Bl
S5 fili 2 2 5 BHLAR A, D8R R P A0 VR U R I A A
BRI I VR B, AE R 41 il 41 20 MMP-9 18 5 5 1
MMP-9 7£ CVA [JE sl ft e 5 2 /E M, nl fig
b5 RRE VL o JEC TR PR A O , (H 28K [ 371 i i w5
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WSHCRYT S5, MMP-9 A, 30 1T il 248 2119 R E )2
N o LR fifi 20 21 TIMP-1 3% 55 , 158 B 90 s by 3 7
rft MMP-9 (1) 384 255 il 38 il 41 21 TIMP-1 fz g P 3 =
8 T B D 2T 4 1) S 3 A Bead JE TR, il g5 CVA
() ST 2T AR B AH 56, (R 28 AS [ 351 2 o R 25 83 1
VRIT A, TIMP-1 REAG, v 20 20 Mo 40 35 5 0 AL, 4100 ol ki
WAL YEfb . 25 L PriR il 20 219 MMP-9, TIMP-1
WA RS 5 T CVA (I8 B 72, R =5 85 /i a] T 4
il 2 280 35 e 3k, A o il 20 48 4R R B2 N B ARGE £ 4
Ak, 33X AT HE S 0 R 5 08 R ) A< A 280 AL
Z— Ak — 2 R N R 0 T S A KU i AR 1k
NVRETEIRYY CVA J7 AL TS24
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