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PCR) 6 0 Jili 25 £ v 35 5 45 J& 25 14 il -1 ( matrix metalloproteinases, MMP-1) ,MMP-9 } 4 J& %5 [ il 2 214 ] 771 -1 ( tissueinhibitor of
metalloproteinase , TIMP-1) mRNA 335 , % %% 40 214k 2% 3 (immunohistochemistry , IHC ) #: Jl] MMP-1,MMP-9 , TIMP-1 [} &% T %71 1
R IR S SAE Rk . SR 5 IE R A LA, SR AL il 21 21 5) 3 MMP-1, MMP-9 , TIMP-1 mRNA &3k ¥ i 3 58 (P <
0.01) , 4 3 <& BE MMP-1,MMP-9 , TIMP-1, T % &% T %) g J5L 25 11 9 Rk 1 W 2 1 0 (P < 0. 05) o SRR b, op (il i 4
fifi 20 21 5] 3% MMP-1,MMP-9 , TIMP-1 mRNA ik B W55 (P <0.01) , 40 A RE Rl a2l T 78R I 280 e )i 2 1 7 9 35
WIES (P <0.05) . Z&i8 : BRI WK X 40 38 45 BE 40 i 71 52 5T (extracellular matrix, ECM) 5 (%9 Ji¢ J5 A il /6 H o AL G o]
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Effect of Modified Erchentang on Extracellular Matrix Remodeling in

Bronchiole of Rats with Chronic Obstructive Pulmonary Disease

WU Ke, SHANG Li-zhi* , XIE Wen-ying, ZHANG Jing, WANG Jun-yue, BAO Yong-sheng, JI Shu
(College of Basic Medicine, Henan University of Chinese Medicine, Zhengzhou 450046, China)

[ Abstract | Objective: To study the effect of modified Erchentang on extracellular matrix remodeling in
the bronchiole of rats with chronic obstructive pulmonary disease. Method: Fifty SD rats were randomly divided
into normal group, model group, and modified Erchentang groups (5, 10, 20 g - kg~'), with 10 in each group.
The COPD model of rats was prepared with cigarette smoke and lipopolysaccharide ( LPS). After successful
modeling, each observation group was given drugs by gavage (ig) and tested for lung function. The expressions of
matrix metalloproteinase-1 ( MMP-1), MMP-9 and tissue inhibitor metalloproteinase-1 ( TIMP-1) mRNA were
detected by quantitative Real time PCR ( Real-time PCR) assay. The expressions of MMP-1, MMP-9, TIMP-1,
Type I and Type Il collagen protein were detected by immunohistochemistry (IHC) techniques. Result; The
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expressions of MMP-1, MMP-9 and TIMP-1 mRNA were increased significantly (P <0.01), the expressions of
MMP-1, MMP-9, TIMP-1, Type [ and Type Il collagen in bronchiole tissue were higher significantly (P <0. 05)

in model group than those in normal group. Compared with model group, the expressions of MMP-1, MMP-9,
TIMP-1 mRNA were decreased significantly (P <0.01), while the protein expressions of MMP-1, MMP-9, TIMP-1,

Type 1 and Type I collagen were decreased significantly ( P < 0.05) in middle and high-dose modified

Erchentang groups. Conclusion: Modified Erchentang has an inhibitory effect on collagen in the extracellular

matrix (ECM) of bronchioles. Its mechanism may be related to suppressing the expressions of MMP-1, MMP-9,

coordinately inhibiting the expression of TIMP-1 and preventing bronchiolar ECM collagen deposition.

[ Key words |

chronic obstructive pulmonary disease ( COPD) ; Erchentang; type [ collagens; type Il

collagens; extracellular matrix (ECM) ; matrix metalloproteinases ( MMP)

18 P FH 2€ P fiF %€ 9K ( chronic  obstructive
pulmonary disease , COPD) LA 54 1] 10 S, i 32 FR
FRAE B W 2R 8 1 DL N 22 R0, U 2 BR 22 9B AT
PR B /B R A R COPD < iH 4%
Fy E A Y B BL I, R BT 4 R A E I (matrix
metalloproteinases, MMPs) /4 J& 5 H M 2H 23 417 i 51
(TIMPs ) & 8 35 40 Jiig b 3 7 ( extracellular matrix,
ECM) & 1 e fif (1) WS MMPs/TIMPs 2 15
COPD SR8 BE 14 45 # T 28, 52 W il 1) e 0 48 <0
it

ZBRm IR T RO R R T A A
A DB HAE FHALHI A FriR ADFIE . AR
B R B R AR R i A it 80 3% I Ak 9t T
AR Y TP 24 2 R R Ty, 0 2 i 22 6
(LPS) Jy &k il £ il < g COPD K FUBE Y | iy $99 AF 5%
S R IR AT RS Tl B 25 4 S T RE , 1) S
BN A A S I Y AR S T A
BRGNS ¥ K COPD 4 32 U8 BE ECM 2 (1Y
MMP-1,MMP-9 % TIMP-1 3& K] mRNA f & [ ik,
DL T A0, TR e S5t AR P AE Al S T RSk i 52
N e IR W5 5 B — S B S B AR Al
1 #a
1.1 ¥ 50 H SD i KL, 6 A i, SPF 4, {&
JihE 230 ~270 g, i 44 s W S: g b Stk . 3
YE AR ATHIE % SYXY () 2010-0001 , Zh ¥ it & &
}&IE 5 41003100001905 , A< fifF 53 i 6 J 1) 55 5 34
P55 T p B2 24 R4 S W AR B DY 2 I AH G K,
P B g > DWLL20130018 , a4} K M K~
P ILg L, A RS IE S SCXK (1£)2010-0002,

L2 25 Raln BRIk Oy 2 o 2k E
10 g, BRRHT 6 g BRI 10 g, 7 AV (10 g, B R 1 6 g,
FHAR 10 g,382 10 g, 18 10 g, K% 10 g, T£ 5 ¢,
W2 10 g, & 5 g( A3 = JuBs 25 4 7 1 vh 25 i J7

UKL, 415 43 59 16030018, 16090018, 1602001H
16040028, 1501001W, 1607001W, 1607007W ,
16030018, 1605002W, 1503001H, 1610007H,
15020018) o F5 A 2 R 21 42 64 9% (BRI DL & A4 1)
FeARA B F L HES 43 50K 717082, 717101 ) 5 He 4t
KL MMP-1 —4i, e KB MMP-9 — 45, St K B
TIMP-1 —4¢ (ZR U A+ 82k ) TR A BRA L it
4350 9G101, BA1270-1, BA2202) ; 1 % i 5 G 4t
KB4, AL S 4t K B —$T ( =J& Proteintech
i 4y 2 L B 4 51 00018640, 14695-1-AP,
00022539 ,13548-1-AP) ; & RNA 2 B 7 & | 3 4%
eI &, YORHE S0 92O E 1 B G W Bk X R
(Real-time PCR) {7 & , Oligo A S ik % & (B 503k
MEBE A P BE A BR A AL LS 4 o 086001,
119041,112141,D12540) , PCR 5|4 )% 1) ) b1 7 5%
WMERE AR YR PR WA L TEILER 1.

#1 PCRII¥EF
Table 1 Primer sequence of PCR

S Bk 2] K& /bp

MMP-9 37 5'-TTCGACTCCAGTAGACAATCC-3’ 158
T 5'-CAGAGAACTCGTTATCCAAGCG-3'

MMP-1 37 5'-CCAAATCCCATCCAGCCAACA-3’ 641
N 5'-CCTCACAAACGGCAGCGTCA-3’

TIMPI 37 5'-CCACCTTATACCAGCGTTATG-3’ 509
T 5'-GGCAAAGTGATCGCTCTG-3’

GAPDH i 5'-AGGCCGGTGCTGAGTATGTC-3' 122

Ni# 5'-TGCCTGCTTCACCACCTTCT-3'

1.3 fUgs  MAX I AR o 4f /)N 3 P i Dy i ) 5 )

(3 [# Buxco 2~ #] ) ;iofuge startos B L F & 4 C & 0>

HL,PT2100 5] 3% KL, TP1020-1 %I [ B4 LUK AL,

ST5020 %4> A gh g Bl (18 FE PR R B RS LA
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BRZY ) s BXST R BE &5 73 & 48 ( H A% Olympus
22 #]) ; Image-Pro Plus 6. 0 (IPP) 1 3 55 K 1% 73 #r 4k
45 Motic 1 4 A ah B F Ul i A # & 4 ( Motic
DSAssistant Lite 2\ f] ) 3272007028 %Y Real-time PCR
{0 ( 5% [# Applied Biosystem 2\ &) K H & I 5% 14
StepOne Software v2. 1 % 14 fy 7] g P = 25 K %= R F
S v B B Al B2 A B A F S SR AR
2 FHiE
2.1 JrdHketny 50 HOSD R EUBEL T 1% 4 |
e R 77 |1 AN SN 1B e S i 53 7
10 Ho ZBR % gk e b AIRR &AL L 20, 10,
5g-keg rAIHEH (ig) .2 W/do IEH AL ALl 45
TARF 2 AR B K g, IR 14 d,
2.2 KIRUH A K gn gy A i UREIE L COPD
R BURE AR R E R AN, AR A I T 1 KA
o144 K, B, U A LPS, i K 28 d,
30 min-d "o RAJK BRI ZI) A N 40 200 B 2 B AR o
Yo 0 RE AR 2 5 A Bl . IR E AL AR,
REAY 2 Ui D B8 ) 0 il 36 & (FVC) L1 s JH IR
ZHRU(FEV,) f1 FEV,/FVC ¥ W 2 A% 28 &
RTICHRL7 ] o g BE A2 8 W45 2R 3.3 T gE T~ W
G BRI IE, Z Bk ek L  IRGR) B 4 R
20,10,5 g-kg "ol ig,2 R/ do IE W 4L R R A 45
TAHE R4 K g, JPRE 14 d,
2.3 Real-time PCR £l fifi &) 3% ¥+ MMP-1, MMP-9
M TIMP-1 mRNA % ik 14 10% 09 i ) 3¢ W,
3000 r-min"',4 °C,5.0 5 min 5 FWEW, T oW
BT - 80 CUKAEIRAE . K VR A7 1 38 23 i 20 21
I B T WA N o FEIBOE RNA 22390 7 5% a5
& Ul W1 C ) 00 % S RO, Mix 2 L, 2 x RT Mix
10 wL,Oligo dT 1 wL,Random hexamers 1 pL, $& B
B & RNA 3 uL, ddH,0 3 pL, 3t 20 L,
12 000 r-min "B .0> 30 s, 7£ il PCR X & = MR
25 °C 5 min,42 °C 15 min,85 °C 5 min & B35 — 45
cDNA ¥ ¢cDNA B T - 20 C K13 7%, Real-time
PCR &M\ —20 °C uRAR B AOAEAS B0, 4 Geopk A
AL 519 . N 2 T B -3-1 2 i %0 ( GAPDH)
T4 CoRFaRAL . & UL T3 LB — YO A 8
BeHE i A Real-time PCR {5, 4% Ui B 45 5 25 3
FEFPHEAT RN o N6 R H 94 °C 3 min, [ 2R
94 °C 30 s,iB & 55 C 1 min, ZEH 72 °C 1 min;30 4>
TEER o BCRHY 3 2 1 - W s it e e € ML
R Y A4 h C, {H Y] F Real-time PCR /) #
PR, LAY 1 e ith 22 52 300 K W B RE S
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27 s A RE AR AR, 19 2 B A 3 A A
E i (X F GAPDH J£[H)

2.4 WM SR BEARAHI & 4% 2 B [ il 4l
2172 h, HAALEE VIR S wm, J KR K- (HE)
Qeft, SEBIEE . DL i AR A A ik I it /N S
EREACF I NUZRE . B R KR YA ( x100) FEAL
PR3 A EARTE 750 ~ 1000 pm 58 8 /N S
i i

2.5 e dl Ak ik R 4n s2 <8 R MMP-9, MMP-1,
TIMP-1 J T #9, IAY e I 2 1 o R Gk FL I
ZK B R PR, i —+dt 4 C b (1:100),
I PR £h 22 vh W (PBS) Wik, DAB B 4, 75 K
FEY, DL PBS AUE —HU/EA M IR, LLE A H
F A BE P X B DA A Bk B e, A 5K U R Bl AL
VRIS A = A5 10 M, A 0 PH M S 5 OF 35 B A I
JEAA .

2.6 GEilsoabr SRS SPSS 19.0 4T
BRI EE R DL v £ s F£oi, 21 AR
PR ZE T ZE N, L P <0.05 N RH G ¥
3 &R

3.1 I — M oms:  IE R AU R AF, SRR
FER/ME R KBS H RO, TCAE T . B KRB
30 v R N NIl N N G ) | K N TN
WK S AT UL IR B S WA . TR YT A B R E AR AN TR
FREE MR, BARLZH R AR IET- 2 H,h &
Rl AT 1 H,

3.2 X COPD X R fili 4 41 MMP-1, MMP-9,
TIMP-1 mRNA F£iKM52 M 5 1E 5 4 i, B 4
K U 41 41 H MMP-1, MMP-9, TIMP-1 mRNA % ik
BETE (P <0.01) , SHIAIZ A, — FR 17 ik
o R ) L4 MMP-9, TIMP-1 %5k i 3% T g (P <
0.01), W32,

3.3 X COPD KR ALIES LM Kk
W, TR 20 SRS BT R B €6 Ry 4T . ARG B AR T
JEUE WA DL A3 W o B A S N T D e
PR LAB R LT P BPE 2 . R IR E b AR
WA AGE WY B R . BE N OULSR B A
SOERETCHH BB Y RE R L 258 e WA
SRR DA e fb, BN 2 R DL BR A 38 A e R 20 i
b B | S = = S S I U N L B
HR R 20 TR ECL AT i L 2 R R B R B L
S o MU REW] W R R AR R IR b R IR L 45
J2 4T AN [ AR BE ) 4 A0 VR L 6 R A UK B
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®2 ZFRiFAMKIT COPD X R AHH 4L MMP-1, MMP-9 & TIMP-1
mRNA RIZHFM (% £5)

Table 2  Effect of modified Erchentang on expression of MMP-1,
MMP-9 and TIMP-1 mRNA in COPD rats(x +s)

151 R .

. MMP-1 MMP-9
/g-kg

TIMP-1

EH# -
Ay -
ZWrmk s

10 9 5.20+0.13% 6.51 +0.10% 79.92 +2.46%

10 6.36+£0.21 7.62+0.11 83.44 +2.11

8 20.44 +0.26% 40.77 +0.09% 510.37 £6.21%
8 3.78 +0.17

5.72+0.15  66.05 +2.42

20 9 4.32£0.20Y 6.17 £0.14% 70.02 +3.37%

ESIEFALED P <0.05,7 P <0.01; SHE 4 LD P <
0.05,YP<0.01(£3 ).

LA FE L FRCET 2 200 M 004 A A A R 2 o 5
TULH FOHE, BRIk i) e 4 40 SO I R
Yoob B bR R B R TR R BT R
N A R e AN S I

ACTER AL B B C 2R N0k 5 g-kg ™' 415 D. =K fn ok
10 g-kg ™" 415 E. ZFRF N 20 g-kg ™ 4 (& 2 ~5 [])

Bl ZBRFHmMKIX COPD AR BEXSELALALEHNNEMW
(HE, x100)

Fig.1 Effect of modified Erchentang on bronchiole tissue pathology
in COPD rats( HE, x 100)

3.4 Xt COPD & Bl 40 % K% h MMP-1, MMP-9,
TIMP-1 Jz T &Y, T A i 2 (R GK 1 2 ) MMP-1
F MMP-O L4 = =08 487 e fii ] J57 2 38 PP, 4l S <
LR M FRIABHME WL IE 2, TIMP-1 41 32 <4 ]
JBT AR IR B PE BRI b R A0 M A R WA 3, T
TR Jg I B A S AR b R e 3k B M R IS I % [
J e 3 BHA: , 27 4k 4 | AR T 2 41 it 35 3% 1k BH v O &
4, M AR A S8 b R M IR 3k BH P BT J2 1
JT 3R 3K BHPE | 2F 4 200 Jf 3% 3k BH M, BT 4k 40 g %2 35 FH
PEUWLIE 5, 5 1E % 41 L e, #5821 KRRl 40 21
MMP-1,MMP-9, TIMP-1 T 7 Fi1 T 7 iz Jit 2 3k 2 B &
HER (P <0.05) s SRR A LA, R ik & L

F 44 TIMP-1, MMP-9, MMP-1, T 79 1 I %9 Jig Ji
FIR W B ES (P <0.05) , WLk 3,

B2 HHAKXKREZSE MMP-1,MMP-9 & B Rik (Hzdlifl, x
200)

Fig.2 Expression of MMP-1,MMP-9 protein in bronchiole tissue of
each group rats([HC, x200)

3 BAAXBRATSE TIMP-1 Fik (Hisdifk, x200)
Fig.3 Expression of TIMP-1 protein in bronchiole tissue of each

group rats(IHC, x200)

4 itig

COPD ) EBAEAR N W% R, Wit , J PP R 2 1
“WEE” ZESEmE . COPD 2 R AR 0% A& W T 8 il <
T ME T RSB il COPD &k 2B Y 32 220K
Blo T2 2 B WL 5 1 2 52 Ak , SR 0% 5 Il <
AT I e U 0 2 B BB S b 2
R G E T RE I H 25 34 U7 T LB COPD [ 3
I PRI AR, 15 3 B4 B 36 7 R

A 20 25 52 W DR L% R S 86 BT 58 K B, )
BRI 7 3G J7 COPD B A5 B i i gy sk
Hzi A ML E HE S AR EKRE ER
{2 ARE 2y T2 R e H R, Horbag
S AR CH R A I R B B b A A 2 vk R
AR MR 3 B R L2 Ak R A
25 TR Lk 0% 5 IR Bz B AR FP s A B TR AL s b
To A i o A5 D 25 I, S AL e I R K
FHEFERE , X COPD fili i 3iF 197 30 2
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4 BAXRBAXZSE | BREEARE (LA L, x200)
Fig.4 Expression of type I collagen protein in bronchiole tissue of

each group rats(IHC, x200)

SR
b

a8
n it
3;&'&«;%‘:;:«\

£
TR
[

5 BAXRRAXSEMERFEEARE(HLEHL, x200)
Fig.5 Expression of type III collagen protein in bronchiole tissue of

each group rats (IHC, x200)

®3 ZBFEHMEEI COPD X RMAZSEH MMP-1,MMP-9, TIMP-1 & | B MERFEEEAREROWEER N (2 =5)

Table 3 Effect of modified Erchentang on expression of MMP-1, MMP-9, TIMP-1 and type I collagen,type Il collagen protein IA in COPD

rats(x £s)

2H 531 FlfE/g kg ™! n MMP-1 MMP-9 TIMP-1 T 70 e I 28 152 J5

EH - 10 20.30 £1.16 26.95 £1.22 26.78 £1.06 40.41 4. 06 54.20 £2.65

T Y - 8 89.45 £1.25" 119. 00 0. 82" 187.20 +1.30" 126.68 £9.09" 156.79 £2.01"

BRIk 5 8 76.12 £1.54 86.78 £2.14% 121.00 +2.95 87.13 +2.56 92.17 £1. 86
10 9 46.27 £1.32% 68.22 £1.03% 76.22 £2.31% 67.87 £1.29% 70.34 £2.44%
20 9 55.78 +1.31% 77.00 =1.74% 95.39 £5.98% 78.75 0. 88 86.61 +2.40%

MMPS 5 TIMPS -4 4= % & COPD <18 5 ¥4 [
FEHLH 2" OB E R ECM 7E R AE W T
M2 2T, R A RS A K Mg, <G ECM W3t
FEULAL, SECRZ R . MMPs S [ f# ECM (1 3
FEEE, MMP-1 J& Ji 5 B, MMP-9 J& U i il . A F
FELE R R, IE % 41 4U% MMP-1, MMP-9, TIMP-1
mRNA REAHILEAEL, LSRR, 5IE
WA R B R 2 41 S S MMP-1, MMP-9 % [ %
PR R A ST A T R T SRR 1 2k B
AR 5 SCHRARE — BT A S R R LA P B
5 9 Bl MMP-1, MMP-9 [¥ fif 17 i 42 , M1 F 46 400 it 19
B W 1 PR AN S A BE SO S I, B Y S 4
i T il 2 A 6 A A S5 0 11 400 A -8 (interleukin-8,
IL-8) ,IL-18 45 , 41 i X 7 ¥4 1k 4 A 40 i, 3 30 38 g
OF 2 40 D 14 AR T B R4 4k L 3E R £ R ECM T
F. TIMPs J& MMPs (5 i 52 30 i 50, 5 35 1k /9
MMPs 25 & FF 90 ) FL 36 $E . TIMPs i b B2 40 L . 9
Bt D | R 4T 2 20 0 45 7% 2R TIMPs A2 3k A 2T 4 40 i
Grd A I I SRR 1R B S 4 I, 4 40
SRR T, I B R UL, R R
TIMP-1 il #] MMP-1, MMP-9 1% 4, # #] ECM [%¥
fige , ) ARt 5| A Je it B 90 AR, TIMP-1 2 /<3l 4T 4
- 126 -
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b, ECM \EH bR & . AOFsgs R BoR, 5E
AR B A K B4 S R TIMP-1 R | &3k
Wi, HEIAAL A, R ek b R e g
MMP-1,MMP-9, TIMP-1 mRNA &% [ £ k¥ 1§
TR IEH S ST , MMP-9 5 TIMP-1 &b F °F fj
A MMP-O/TIMP-1 F & , < BE LKL BT B A o &
{12 i 30 3 7 4 W A 45 MMP-9/TIMP-1 F %
TR TR £, 51l E %™, ALK
COPD # %I 4 % /X % MMP-1, MMP-9 fI TIMP-1
mRNA %3k ¥ 8 00, 5 3cmdias T — 3, #oR
20 M A 5 T A I 5 A A AR I e e g
SRR R, R sk L R 4 MMP-1
MMP-9 , TIMP-1 mRNA £k A 8 FRE, T &, 11
TR I AR 1R 2 3K TE A SR T R R 4R R
W2 00 K A7 A il L Ak % O R, R Ak R L B
3 il oy 2%, FLAL ) AT B8 G A 8 & MMPS/TIMPS -
fir, He P SGE S5 B I AOE B R AR O R E . Bk
0 WK GF il I RE [R] T 45 b R Y 52 e D ) Sk
H2iH o

B
w
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