B 1R 5 B 1B A0k R I B AL AR
oK, FoUHE,RE S, 0T, R ISR RN R MR S PR MR WU IEAE T RN 325027)

WE-BH HTERITEBRAS AR AT TEGER, Hik BRI 5T R LAt A8 R
REAREF R R B RENIBBRAE T R K RN 2 2 R4 M % ik 25 #) il 30 Bk B2 MMP-2  MMP-9
EEAARGHm, ER ORETERZTANR B b FE-F RN M ARE R ERZAY T8 T 0,35 CO, 4,
@i NO 4 &% 0, CO, MK T EF B (P <0.01), AR F A H TIKO0,% CO,A(P<0.01), @fM T & IA 484
AHARAEIR 0,5 CO, A5 TEFAFRA(P <0.01), FARFZHKTIK 0,5 CO,2(P<0.01), @IFHL 4 R MMP-2,
MMP9 4-81% 0, % CO, 8% FEF s BA(P<0.01), BREMEMFALREY E MMP2 MMP-9 48 %% F1% 0, % CO, (P
<0.01) , ®fFEMAN JoAn S ik K I 80> 3 ik MMP-2 MMP-9 #» MMP-2mRNA .MMP-9mRNA -3 o8 5% & /4% 0, & CO,
W FHTEFFRA(P<0.01), BRZTHAHKTIR 0,5 CO,A(P<0.01), it FIHIAEZBIKA D= AMHEKXEI
A E A, 5 AR MMPs £k 3950 3h ik B B I R 64 AR K

K BARE KA R BB B R B R ARG

FE 42 E:R965. 1 XERARINED : A XEHE :1007-7693 (2009 ) 01-0014-05

Mechanism of Puerarin on Pulmonary Vascular Remodeling in Rats with Chronic Pulmonary Hypertension

Induced by Hypoxia and Hypercapnia

LI Jiwu,JI Kangting, ZHANG Suqin, FAN Xiaofang, GONG Yongsheng, YANG Penglin ( Department of Cardiology and
Institute of Cor Pulmonale ,the Second Affiliated Hospital of Wenzhou Medical College, Wenzhou 325000, China)

ABSTRACT :OBJECTIVE  To study the effects of puerarin on pulmonary vascular remodeling in rats with pulmonary hypertension
induced by chronic hypoxia and hypercapnia . METHODS  Thirty Sp rague-Dawley rats were randomly divided into normal control
group (NC) , hypoxic hypercapnia group (HH) and hypoxic hypercapnia + puerarin group ( HP). Mean pulmonary arterial pressure
(mPAP) and mean carotid arterial pressure (mCAP) were measured. MMP-2, MMP-9 and their mRNA were observed in pulmonary
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arterioles by the technique of immunohistochemistry and in situ hybridization. RESULTS (1) mPAP was significantly higher in rats
of HH group than that of NC group and it was much lower in rats of HP group than that of HH group( P <0.01). Differences of mCAP
were not significant in three groups. (2) Light microscopy showed media thickness of pulmonary arterioles was much higher in HH group
than that of NC group,and vessel cavity turned more straiter in HH group than that of NC group. Howerer, the damage of pulmpnary
arterioles in HP group was much slighter than that of HH group. (3) The levels of lung homogenates Hyr, MMP-2 and MMP-9 were
much higher in rats of HH group than those of NC group(P <0.01) ,and lower in HP group than HH group (P <0.01). Plasma NO
content of group HH was lower than that of group NC(P <0.01) ,it was highter in group HP than that of group HH(P <0.01). (4)
Expression of MMP-2, MMP-9 and their mRNA in pulmonary arterioles were significantly higher in rats of HH groups than those of NC
group (P <0.01) ,and they were lower in rats of HP group than those of HH group (P <0.01). CONCLUSION Puerarin can

improve pulmonary vessel remodeling by regulate MMPs system in hypoxic hypercapnic rats.

KEY WORDS : puerarin ; hypoxia ; chronic ; hypercapnia; hypertension ; pulmonary ; matrix metalloproteinases
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(extracellular matrix , ECM ) HE R #% 1A b &2 fiti 3 ik &
NFFEI RN FERNRZ — B EK (puerarin) Jj&
FAR- S BIRAL S, BIFFEAIE S LB A i i 2l Bk
R JiE 3 OO T A 1 A 85 4 7 (LSRR A
FL 54 )8 & M i ( matrix metalloproteinases, MMPs )
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IEL P it g B A JERARL L P U 4y — S A it 3
ke HE R RS, L BE AR 3 % MIMPs 14 5200, L
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F 8142 BIPYSE Az B0 S AGE S A sl Bk Hs 0, 1
Sl 2 kT2 He (mPAP) 7 3005 20 Jik A 45 I 391 5
Ik E (mCAP) J5 UL 4 mL, 73 5 A B8 & 10%
EDTA 4030 wL JWAKEGF 40 wl K& HFE 40 pl 1Y
PN P TR A, B0 (4 °C,2 000 x g, 10 min) , HX
i, =70 CLRAFARI. T AL 34, d sk 5
It P B Al 7 B R TR NS R B 2% M
BT 4% ZRWEPEE , A U, 5XkG
O P, WA RIS BT T A 0Es, 2 i PRI O
ZFEBE(RV) MZC L E i E G (LY +S) i H &,
JFH RV/(LV +8) iy &t L, 7F A 2= Ri4E
o
1.3 JeBEbpAS i Komse

WA il LA ] (NG, HH AL HP 2145 8
R, Weigirt 5y 2F 4E gL (0, fp5k U1 R BEALIE A2 50
~200 pm fiti /B K TS, TR S B A0 i i 48
SR (HEZR B TR 27 k] ) D00 s it 240 /) 2l Jok
BET AR/ BT FR ( vessel wall area/total area, WA/
TA) & /4 B FR (vessel lumen area/total
area, EA/TA ) F1 i 4fl /] g Bk - 1 v IR B2 ((mean
media thickness in pulmonary arterioles, mMTPA ) ,
1.4 —F AR (NO2-/NO3-) & H I E

SR P Gk D il 9 3 v ET-1 35 5 (10 &
H bt IL S AREI 5T BT S it ) , T FL-2008G H &)y r
B TS D R SR o SR TR RIS 5 e
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TAREWETEIT) o Pt 48
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FREZAT S BE s, B B Y Western blot 3¢
I ZH 2R UK A1 2 B 3, e — Bk i sk
o 2 1, T P A B8 R A 1 ) 0 45 5 BRI
FER AW, 208 AL RIS o R R b
PRt 1 5 o, SEIR B M 752 Zp oot BT B
1.7 MMP-2,MMP-9 {1 2 40 AL A (SABC 3% )

It 20 2R A0 WU R i R 22K, 3% ot A A &
VELAL 3 10 min S5 im—PT(1:180) ,37 CHFE 1 h,
=40, SABC,3,3- & LA HK i (DAB) 2 4,
PHAPEZS R R AR A, FEFLEEE AR 50 ~200 pwm (1)
BBk 10 4%, G 53 B A0 I i 45 53 A #RF
(FEARPE TR AW ) A6 0 o 256 1 A5 457 B - 24 Wi o
FEEAE S MMP-2 MMP-9 (%) & & o
1.8  JiiZH/ Nl ik MMP-2 MMP-9 ()20 453 2258
1.8.1 SERFIRIREN: M FAnic i 2 BT
FREEET FE 51, MMP-2 . D5’ — GTTGC AGCTC TCCTT
GGGGC AGCCA TAGAA - 3'; @5 - GGAAG
CGGAA TGGAA ACTTG CAGGG CTGTC -3';3)5' -
CCAAA CTTCA CGCTC TTCAG ACTTT GGTIC -3,
MMP-9: D 5" - GCTAT CCAGC TCACG GGTCT
CGGGC AGGGA - 3'; @ 5" — GGGAA GACGGC
ACAGC TCTCC CGCCG AGTTG -3'; (35" — TAGGT
CACGT AGCCC ACTTG GTCCA CCTGG -3,

1.8.2  Ze5cal e w5V R a0 2K, 3% i
AL A EIRAPE 10 min L BRI A ALY B, 45

FR A REIY 1 21 A AL, IR AL, B0, i BBt
s, A = AL i 1sG, DAB I €4, BH
LR AR R, EUR TR MMP-2  MMP-9
mRNA A% 5 &, 7 1. 77345
1.9 Siit2¢orik

SEIEC A AR = AndE2E (2 +5) TR, R
SPSS Hx A T4 IE] ¢ A5
2 #R
2.1 EHHREXESKE-3 H (mPAP) ,RV/LV + S
JAFE 30 Bl Ik e (mCAP) 15

Bt 25 A S ) A FE K mPAP RV/LV + S & T
=, O, & CO, 4 FIEH X B (P <0.01) , 1l
HP 41 mPAP, RV/LV + S {§& F HH3 J& 4l (P <
0.01), #54iMHE mCAP LA (P >0.05), WLFE 1,
2.2 Jilidis/INal ik S it A i AR Ak

TEH XS HEZE It 248 /0N sl ik P 530 Bl B SR il 4
BE 35— 3005 I AR AR AL P 3R Ty AL, H
S FULUZ B o 3 JEL, SV UL A 3 A AT L 3 e A
AR EREIR NS I R B AR R 25 A
JIMCHL B S , T R L2 AR A RE R 5] —
., WA/TA, mMTPA 1% 5 5 — S A ik 41 488 1E 5 6T
MR 3 = (P <0.01) , EA/TA W] B FEAR (P <
0.01) ; BRI Z54H WA/TA mMTPA #% 4 & —
A4 B (P <0.01) ,EA/TA Bl 3 & (P
<0.01), W#E 1.

1 EBURHKRAT _ANMKRAEREZAARMN A MTHE FHRKPHE AQERAFMLEEWHYH(2+s, n=10)
Tab 1 Effect of hypoxia-hypercapnia and puerarin on mPAP,mCAP,RV/(LV +S) ,WA/TA ,EA/TA ,PAMT of rats(x +s, n=10)

Ei| mPAP/mmHg mCAP/mmH RV/LV +8 WA/TA EA/TA PAMT
NC 11.26 +0.97 135.8 +7.2 0.20 +0.04 0.46 +0.08 0.55 +0.08 17.25 +3.06
HH 21.76 £1.36" 131.9 £4.5 0.42 +0.07" 0.70 £0. 10" 0.31+0.10" 33.05 £2.85"
HP 12.55 £0.9% 133.5+7.5 0.23 +0.03% 0.49 +0.22% 0.52+0.11% 18.21 +3.12%

T S IR R, D P <0. 015 SRAR CO,4lkE:, ¥ P <0.01,

Note ; Compared with control group,'’ P <0. 01 ;compared with hypoxic hypercapnia group,? P <0.01

2.3 EMRERMA S Hyr &8 (50
il ZHZU5) 3K Hyr BiHIE O, & CO, 4| TIEH

XTRRZH (P <0.01) , ER R LUK FK 0, & CO, 41,
(P<0.01), W#E?2,

R2 B O,/ CO, KB RFE XA B 4K Hyr,NO,MMP-2,MMP-9 # % " (x x5, n=10)
Tab 2 Effect of hypoxia-hypercapnia and puerarin on Hyr, MMP-2 , MMP-9 , TIMP-2 of pulmonary tissue in rats(x s, n=10)

M5l Hyr/mg + g~ NO/umol - L.~! MMP-2/U - mL"! MMP-9/U - mL ™!
NC 3.9+0.6 17.2 3.2 13.59 +1.96 14.28 £2.63
HH 15.3+1.2Y 10.5+2.1Y 32.00 +4.59" 29.16 3. 14"
HP 7.6 +1.4Y 15.9 +2.5% 14.26 +1.83% 16.55 £3.21%

T S IR R, D P <0. 015 S R4 CO, 41 % ,» P <0.01,

Note ; Compared with control group,"” P < 0. 01 ;compared with hypoxic hypercapnia group,? P < 0.01

2.4 JiliZ15)%% MMP-2 MMP-9 & 5 (1945 1k
JHZHZ 5% MMP-2 . MMP9 £ A% 0, & CO,
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0.01), W2,
2.5 FERERMLL I NO & HA R

fik 0, 1 CO, A3 NO B IR T 1E 7 X B 41
(P <0.01) , FHEL NO FHREK 0, / CO, 417+
& (P<0.01), W2,
2.6 EALE XA /NS K MMP-2, MMP-9 A Xt &%
EbpAl|

it/ sl ik MMP-2, MMP-9 ~F- 21 S B2 {ELAIR,
0, 1 CO, 215 TIEH X BZH (P <0.01) , BMREK
PG4 4H/ NSl ik MMP-2 MMP-9 - 270 5'6 JBE {F #8

& FAK O, 75 CO, 41(P<0.01) . W33,
2.7 M2 %40 /) Bk MMP-2mRNA | MMP-
9mRNA F X F5 5 5% M)

EH X IR i 4 /N3l ik A BE MMP-2 MMP-9 L
@R, 40 /N3 ik MMP-2 mRNA . MMP-9 mRNA
FHWOGEEEAR O, & CO, HBIEH A I = (P <
0.01). BHZ4LIH40/N5 ik MMP-2 mRNA . MMP-
9 mRNA “F-HUSEREEIRTL 0, & CO, 4 (P <
0.01), U323, E5HR R AL Z0 /N ah ik A8 B e £, B i
BAK 0, 7 CO,3 JAHEIR

%3 & 44/ 3 ik MMP-2 MMP-9 #1 MMP-2mRNA MMP-9mRNA 34 % % & 69 & 4. (x s, n=10)
Tab 3 Changes of MMP-2,MMP-9 and their mRNA in pulmonary arterioles of rats chronically exposed to hypoxia-hypercapnia(x + s,

n=10)
R
4 5
MMP-2 MMP-9 MMP-2mRNA MMP-9mRNA
NC 0.045 +£0.007 0.050 +0. 003 0.058 +0.006 0.059 +0.012
HH 0.191 +0.012"Y 0.211 £0.013"V 0.201 +0.009" 0.204 +0.017Y
HP 0.096 +0.008% 0.089 +0.007% 0.101 +0.006% 0.096 +0.009%

T SXBRAL S, D P <0.01; SRR CO 418, P < 0.01,

Note ; Compared with control group,'’ P <0.01 ; compared with hypoxic hypercapnia group,? P <0.01

3 itig
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