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Losartan attenuates chronic cigarette smoke exposure—induced pulmonary

vascular remodeling via angiotensin—converting enzyme-2 in rats
Han Suxia,Tang Meifang, Wang Juan ,Chang Jianmei,Guo Liping, Feng Let
(Department of Cardiovasology ,the Fifth Affiliated Hospital ,Xinjiang Medical University)

[ Abstract)Objective : To determine the effect of losartan on chronic cigarette smoke —induced PAH and its possible mechanism.
Methods : Rats were randomly divided into four groups according to the factorial design:A group:control;B group:control plus losar—
tan; C group: smoke exposure only;D group:smoke exposure plus losartan. The rats in C and D groups were daily exposed to cigarette
smoke for 6 months in the absence and in the presence of losartan. After 6 months,right ventriculus systolic pressure(RVSP) was ex—
amined. Tissue angiotensin Il (Ang I ) levels were measured by iodine—125 radioimmunoassay (RIA) and angiotension converting
enzyme 2(ACE2) in lung homogenates were measured by Western blot. Results : Elevated RVSP, thickened wall of pulmonary arteries
with apparent medial hypertrophy along with increased Ang Il and decreased ACE2 levels were observed in smoke—exposed—only rats.
Losartan administration ameliorated pulmonary vascular remodeling, inhibited the smoke—induced RVSP and Ang I elevation and
partially reversed the ACE2 decrease in rat lungs. Conclusion ; The results suggest that losartan may be therapeutically useful in the
chronic smoking—induced pulmonary vascular remodeling and PAH and ACE2 may be involved as part of its mechanism. Our study
might provide insight into the development of new therapeutic interventions for PAH smokers.

[Key words Jangiotensin—converting enzyme—2; cigarette smoke ; losartan ; pulmonary vascular remodeling

YEBENR: #% %, Fmail ; hansuxia212@163.com,
B9 5 16) B Bk 2 TR 6 IR
EEWB: DR aAHFELFI0 A (%45 .:81060023),
58 AR : http://www.cnkinetkems/doi/10.13406/j.cnki.cyxb.000395.himl



— 1364 —

BERERKZER 2014 £5 39 H5 10 #7 ( Journal of Chongging Medical University 2014.Vol.39 No.10 )

it S0 Ik i s 5 o D PR 5 | 1 O 1 5 BEL
FRSEPER T | ISR T, S S B 5 3
W A IET B — TP o AR R il 3l Jhk v T fY)
T IS e F T A A i A 2 P S, A A
G5 5 160 A AL RN LAR , S I 1 A 4 ) EE AL Y
ICHVEE I PR 721, SR, A8 VA MR 25 5 i it 3
ik e FE B VIRLR 9 AN B, AT e 5 25 Fh AR K I
L ARAYER ¥R SR IS A G, Al
TEPRAENE PR 55 2 85 10 K BUIZH Zrp | 1l 870 1)
BT (4R . N B2 R -1 FILAE N B AR IR ) kg
T, 2 B B My S5 5 1 A R R B0 Jpk s T 1
A K AT AE—E R E AR AR A %5 15
S I 3 ik v T Y A YT 7R AT BE S S L
il

WFFEIESE I 2 A5 5K 2 R4 (renin-angiotensin
system, RAS) A T8 55 i 11 A7 R ) R it B0 ok v T P
RRALHIAIDC . 76 RAS REGErh, 48 Bk 2R L 4 il
(angiotension converting enzyme , ACE ) {k L K 7K
Z | AR & 5K 1 (angiotensin [ ,Ang Il ), Angl
TEfE K= R R A A A R EH] Y, A, Wang
SEEILHR T 1 A8 B K AR B g A o ) B S 1 A R
s ZR 1 S FE U5 n] DR A SR T P75 s 5 Y
DR Bt 1 A5 E R AR it s ok s s T L LA R ok R e
8 AT ) ) T LA TS AR A 55 35 1 R B
SIVKINAE N K hfe, BETLL BARSE 4N RAS REE
AT T B e Ao 0 1 A 0 AR 5 7% 3 ) il 0 ok v
RAKE,

A F G I S G 7 2 BRI 9 R o A R
TR IRN ACE2 MRIXA T VER , Bt —Fh e
Stk AT SZAARRH AR, i ] Ang 15 AT1 244
SEETRAEVE] . 40l , 45/ Nig EA T IR A Ak BRAN
L oy AR5 75 Sl sh ks s, #R48T AT1 324K
RELS 70/ VDR BR VAT, AT 8 il 17 2 4 R fili 21 ik
E N, ACE2 ST AR R B RAS R G HT 1Y I
TG, FEAERE R Ang [T 2E R Ang(1~7), 8
B 52 5 e S R B BT B0 ™ E IR 2R
iE SRS 5 il £ 4 A0 AR 7 5 5 S Y il 3
Jhk s s A5 22 s B B AT OB | AT A2 (AR BEL S 77 B
W AR FH AR 200120 T il 4% ACE2 Sk hmnimifie
i Ang Il FZEfRM, PRI ASBIFFEEC) TN E TP H
PRRET VAT AU T 0% i o EEAA A S ks
E—LHRIT ACE2 (] BEFE ML

1 MRERE

L1 S3eshih BBl Rk & R K RAR R e 32 5

SR MR RTR BT, A E N ERE R, A 24
K- 28 AR ER B R AU HBIRON R R A 2 4
IR 23 1 SUDIEE  dtR R 4 A SEE T SR, R 1 K
Tk,

TE 4 JAWs g fd BEEME SD KRR 48 H (M) K2=sh)
o R AL AR BTEE 100~150 g) K K BUBEHL T 4 2 XF
(AIBL)HH ;b X HR+ G VD IHER (A1B2) 20 ;. T M Z 58 (A2B1)
25 d: AR AR ER+ VRS (A2B2) 41, 4 12 K, U4
(B ARV AT 2547 FRA Rl BAE

V2 0 L R 00 2 8+ VD SRR 2 K U T XU
PR A AR R AR D RERAR D U 15 SCT0 I IR 4
(BIREEH T 1 mg, 30 14 mg) P74 %% , FHR 30 min,
H 2 W B 6 AN H 58 2= WA EA5R (total particu—
late smoke, TPS) & & °A (250 +26) mg/m®, 3% 4> 7% 7% I 4] 1)
TPS ¥ B2 py R0 0 de DB o e A I Xof B2 AR
MR+ A VD BN A AR [R50 95 T 2R TR 2 b, TR KA
T ZS 2 5% 1 h BT BRZH AN M 2R R 2H 45T 30 mg/kg S
SHPPRE | 0T B+ G VD 2H B 20 02 0 2 6 + S VD B 25
AREUKES BH LR e N
12 RS F AT EFHH

ML BN II 55307 . KRR &t 6 A~ A RIS 588 )5
P E HE % (50 mg/kg) MG SRR, 1515 T BMAL , Pk
2SR, Kl A 2 0046 (right ventricular systolic pressure,
RVSP) , 232 4 S50 I 3 - A= R K (50 Uml) BB & 47
EIMAIKHEAAT 0% IO WA A% s A S R
REE RGN AL RVSP 255 WA 5 min, JWRVSP
B RAETE L

it 20 ZUbR A T £ FTE 252 23 H < AT R BRI € RVSP
J5 R RESN SN B, U, GLIHA T 4%2 %R
HRE [ E , AR, UV 8w tn, ZaffiZiE
G PO T WA, S T 80 “CrkATHE A=k 4
i AR, Van Gieson Jefaykde () X A7k
T7VEAE , H Image—proplus 5.0 UG M AT 20 H
1.3 SRR SHERZMLELE Angll 28

AP Ang T F3K7KFH Ang T G328 43 HTia ) 24
% (Beijing North Institute of Biological Technology , Beijing,
China ) KN , B—125 O G246 R 1k ) ARG I 20 e |
RIS BHRAE I U KR K Wi /5 Y08, T 100 °C
14 0.1 mol/L HC1 FIH 10 min, 293¢, 15 000 x g BS.L53ES 30
min, PG IR E R T 185 BT R T 400 wl 2Pl 2
TR PTG EE Yy AR R I E
1.4 Western blot #)5 LB 22 ACE2 & & £ ik K-

J1 Western blot #4307 ACE2 (W 35kt iliZHZ 53



BERERKZFR 2014 F£5 39 E5 10 #7 ( Journal of Chongging Medical University 2014.Vol.39 No.10 )

— 1365 —

JE AT 50 mmol/L Tris—HCI, 150 mmol/L NaCl, 1% NP—-40,
0.5%Ji 2 NA R 44 ,2 mmol/L NaF,2 mmol/L EDTA,0.1% SDS
FR A A A 1 R 500 245 R (0 2H 224 W (Roche Applied
Sciece, Indianapolis, USA ) , FiliZH 2153 86 (i % I BCA 20
5 (Pierce, Rockford, IL, USA) , SFHEHYER FIFEAR (30 pg) FH10%
BRI BERS 3B, SR 22 0.45 wmol/L R i £ M
(PVDF) I | (Millipore , Bedford,MA), JE/3 '8 T 1:500 #
BN ACE2 Z m PR 7 H (Santa Cruz Biotechnologies ,
Santa Cruz,CA), Western blot 288 ZZ UL IH 45 FH##8 1¥ fb 2
RICHERRAE,
L5 it Fat

LI Rk 32 A T R g E e E AR, R
SPSS 17.0 it EAF AT BRI . IRIAE A A 2R 2 x 2
BT PRIEE T, SRS AR 05 A T DR 3R AT PRy 22 43 5 281 1) T 79 1
BRI LSD—t K, K7k 0=0.05,

2 g R

2.1 AUV IRARL 7 TR 8 AR 09 K R RVSP ¥ & Fo it
S UE S A A R AR 2 X5 K BR3P R S b R

Xof it sl ok e (R R T AR T, 5B EA TR B RVSP 43 AT, A

KEUHE SRR b, 3k 1B 1.2 iR,

F1 ABKRBREEWHEE (x £5,n=12)
Tab.1 Comparison of right ventricular systolic pressure among

four groups (x +s,n=12)

% B (R IR )

B1(%511) B2 (G 7PIHER )
B2 A (B AL(ZEH) 23.1£2.0 22.5+2.0
- A2(+ M) 379+74 25.9+3.0

T Frugen = 165.650, Py r = 0.000; Fyg gy = 79.376 , Py = 0.0005 Fy =
64.437, Py,,=0.000

a
r b

25

20

10 |

5t

0 A B C D

AL XTHRZL ;B XS IR + GVPHHA AL C BB D. FINRE + &
VPIBRZH s a, SRTHRZH HLER, P<0.05 3 b, 5 T MR B2 4H L4, P<0.05

KEL RVSP(mmHg)
O

B1 44HAKRK RVSPE(x+s,n=12)
Fig.1 RVSP in four groups ( x +s,n=12)

C. T2 8 4 D. TR + VDA
B2 4AKRMAL Van Gieson ikt R
Fig.2 Van Gieson staining results of four groups

ZHTR T 22501 - B N R R 28 (A IR 28) RO /K- fe) A
G425 (P<0.05) BB HH K R = e A R K
IR ; S IHBIARTT R 2 (B I3 I /K 0], WA geit
LS (P<0.05) , BER SV B A YT XK B RVSP (A 1R

S, 9F H,AB B Z R3S HAE IR A 225 (P<0.05) , 32
NG VPIENEYT K RA S 004s R AR AR5 K, AR
fhiasag (T r%).,

2P L3 (LSD— R4 ) IF45 5 80l R B A I 2465 6
MA G, ARG KR RVSP W15 FTH(P<0.05), Mo, 5
of LA B, 0 2 588 2 K S0 s 20 Jok Py S 21 | A5 R )
B IR (K 2), HIRL, YDA AT T I
5 E A I sh kG BERE RN RVSP 3455 | 3R S Vb A A]
VR R I8 P MR AR 2575 3 4 il sl K s g AR 20 ok v e
22 AWM EREFHN Ang 13 ALV 4730 6908
T AER

TS SRR IR 6 A H IE K RIZZH Ang 1T
oW BE IR 3 s, ST IR 4 (A1B1) X B8 + S v 4H A0 2
(A1B2) FriN R (A2B1) S A M0 5 i + A VD AT 1 46 4 4
ZH 53 0 A . (3212 £2.76) , (28.43 £2.83) (60.16 +3.76) ,
(33.10 £+ 2.93) pg/mg FH I, AATHE T ZE0HT . FHRERE
(A HZE) I 2 KFRA G222 57 (FLP 435028 93.742
0.000) , /R EHHXT Ang [T (A R KBS ; G P IHATG T
K (B HZFE)H 2 K], ZF WA= L (F P 51N
81.312.,0.000) , #&/R A VPHAIATF AT K B Ang [HM{EHATRK
o, JfH, AB RS HAE IR Gert24 22500 (F P 433
471 114.560,0.000) , /R 2 VPRI IAT R K R Ang T {H69
AALARE K, A SR I () .

AP LU A I E5 5 BRI 181 S 22 B 2 K Ut

AU Ang 11 FRIEKFHO RZE B 30 | ik — R s v
AR T BT (P<0.05)



— 1366 —

BERERKZER 2014 £5 39 H5 10 #7 ( Journal of Chongging Medical University 2014.Vol.39 No.10 )

70 1
60
50

40 1

a
b

30

20

10

0 A B C D

AL XTHRZL; B, XFHR + SVDHERAL; C IR AL D. FINREEE + &
VPHBRZH s a, 50T HRZH LR, P<0.05 5 b, 5 T MR BR2H L4, P<0.05

KEIHHEL Ang [T 75t (ug/mg 2 11)

B3 MStREENE 4 AARMER Ang 11 HIFRIEKFE
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