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Effects of iloprost on expression of Endothelin-1 in lung in rats with hypoxic pulmonary hypertension*
Guan Li , Jin Zhu ,Chen Shixiong » Xiang Guangming ,Gao Baoan®
(Institute o f Respiratory Disease of Three Gorges University/Department of Respiratory Medicine ,Yichang
Central People’s Hospital ,Yichang s Hubei 443003 ,China)

[Abstract| Objective To investigate the influence of iloprost on the expression of lung endothelin-1(ET-1) in rats with hy-
poxic pulmonary hypertension(HPH). Methods Thirty-two male SD rats were randomly divided into four groups:normal control
(NC) group,normal treatment(NT) group,hypoxia control(HC) group, hypoxia treatment(HT) group. NC group and NT group
raised under normal Oxygen conditions 3 weeks. HC and HT group placed in a low Oxygen chamber (O, 10%) were treated 3
weeks of hypoxia 8 hours per day. NT and HT group were treated daily iloprost by inhalation therapy (2 pg/kg). Affer three
weeks, measured mean pulmonary arterial pressure (mPAP) ,right ventricular systolic pressure (RVSP),index of right ventricular
hypertrophy. HE staining was used to observe the morphological changes of pulmonary arteries and image analysis system was used
to calculate the percentage of vascular wall thickness of small pulmonary arteries in each group, RT-PCR technique was used to as-
sess the trends of ET-1 in lung tissue homogenates. Results The hemodynamics in HC group was significantly higher than other
groups(P<C0. 05) , there was no significant statistically difference of the hemodynamics in HT group compare with normal control
group. Pulmonary arteries morphology.vessel wall thickening and vessel lumina stenosis in HC group than NC,NT . group. These
indicators were significant improved in HT group. ET-1 expression in lung tissue were significantly increased in HC group than NC
groups. No significant difference was found between and NC group HT group. Conclusion Aerosol inhalation of iloprost has exact
therapeutic effect for rats with HPH. Iloprost reduced ET-1 overexpression in lung tissue in HPH rats and prevent pulmonary vas-
cular remodeling.

[Key words] hypoxic hypertension, pulmonary;anoxia;iloprost;endothelin-1

Jiffi 0 ik & & (pulmonary arterial hypertension, PAH) & —
Tl 2R B s i s A5 N 2 K R0 DN 51 RO B AT L A
fifi 3l Bk 75 & Chypoxic pulmonary artery hypertension, HPAH)
S JE T PAH 4320958 = K8 by s i 5% i 5 30 95 5 BT 2R
MBS E A & A E R BRI RS, HPAH $ 5 2R
WA il I 4 0 45 Chypoxic pulmonary vasoconstriction, HPV)
1A If. 4% 75 %8 (pulmonary artery remodeling, PAR), X >
I e S SO I A5 B 7 8 4B BN B & B BB E A 0 3 98 1 A
10 A I ) R e e SR T M A PR B 4 Az A, S B0
B RN 43 W6 45 B I A BT AR R TR R . AER AR BB R HPV,
JE W S BOA ] i PAR, PAR Jj& HPAH 742 & 8 1 ¢ 58
0P B B A5 B o il 25 L I A . e 5 A R Ok
% PAR, — T DUk il J2& B3 24 BF 58 0 S RO 0, P g -1

x  EETE WAL B RFEIE S W BT H (2012FFB06301) 5 W1 4L 4 B S Bl 2% 3L 42 18 1 3 R 51 A (2014CFC1037) ,
(U977 ) FE AR il 50 L 2 0 DA AR S I 5 ok o s 1) R ik S e PR F 5. &

(endothelin-1, ET-1) & i %70 L 5 2 A 1Y 55 2 [H 1, %o 4 3 3
Tt 18 5K 7 50 LA 2R 8 R 2 A A L 2 R e R A I A
Y. A% SN A0 M o BE Sk . ET-1 B3 B . i &
PAR™Y, PHERIS E RIS Z Y, SR Z 2R G )
T 00 55 0 7, AT 9 0 08 B P I I A A . A R 9 i
SIEAEE NN & H T a7 & PAHS {8 H 1 % 40t
PAH Zh¥ B o ()97 30 RGE R 2> . WOk SR RS A E 2289
TS0 ET (44 gL A0 43 0 o 36 10585 P B T RE 3K L. B A g
#F X HPAH 43 800 R Xt ET-1 R B AR E A, A
SCueam g A a7 HPAH KBRS A, BF 55 0F 3% Al 41 2 %t 3 i
HPAH B389 4E R - LA % A 51 25 % K U 4L 40 ET-1 711K
SIS R WA IS L S HPAH (998 57 #1825 TF & #2 41t
T SRR B

EE BN B A
i# 15 €& , E-mail : gaobaoan_hubei@163. com,



736

1 #RE5FE

1.1 bl Btk 6 JH% SD KR 32 HL Ml & 200~250 g,
Tt R TC B » =0 K 2 R A g S 0 g W b AR G . A AR
WHIFI R W (2 mL ¢ 20 pg, P4 ¥ 2F Bayer Pharma AG A
AD LRI B ET-1 2 5 HUAR (32 [H Genetex 2 ), IR E AR
(Oxycycler model A84XOV, 2 [ Biospherix 2% ) s Nikon &
Spot E{§ R S 4b B A 5t (H A Nikon 23 7)) . RM-6280 £ 1 &
REAE G S0 R R G GRARAL#R T MR 403C R 45 25 A
A (o VL 95 R BT R 45 I A R w8 RNA 4 B
X F & (F H Life Technologies 23 7D , cDNA 45— 4 i 7
£ (£ H Axygen Biosciences 24 #]), F i PCR X 7| & (£ H
Axygen Biosciences 23 #)) .

1.2 Jidk Sl g oy 30 g 200 8 Bl 20 JOR 285 28 D & 1 45 BE
JEEH 4) ke (pencent wall thitkness, WT % ) 5 i 15 £ 2 75 i 2 .

1.2.1 KR HPAH MBI K2l 32 R RR ATRE AL
WERLEWS 4R 4 41 5% 4 (NC 4D, IE ¥ 3 J7 41 (NT
41 MRELL(HC 4D AREGRITAL(HT 4D . 4l 8 B, 417
PR B2 F RS EE L (P>0.05), NC il NT 4176 % &
SRR 3 A HC 4R HT 48 A — R me . J8 5
AR O MR E ) 1020, 5K 8 h,$54E 3 Jil;NT 410 HT
AR A— KK 30 cmX 20 em X 20 cm I 5 Iy B M A 2%
WS AL AR YT B IS AT AR A AL 48 % 220 ng -
kg ' e h 'R AL AN 3 L/ min (37 54K B
33V MR FFLE 7.5 min, FE R I RIS R BB IE 1 pe/ke.
BRPMEA 1 RFFE 3 M. AR IIY A bR E K,

1.2.2 Mz =W 1E58 3 FRN A KR AT AL 3,
10% 7K4 SR B 13 4T (0. 3 mL/100 ) JjR ¥ J5 47 [ 2, IF
JBCEFE - 9 0T 2R CE B K+ IF 2 10 U/ml) i3 & 4
R ST (H AR 1 mm) 2218 4 A 4 0 59040 0 ik 5245 5 4h—
Ui 32 9 P 07 A% At U ) P g AR Ak . |l I A AT O 1) M
NG T, FERE EREBKHEALG LR ZRBO A0
FELCH 2 M KT R R e TS I & F- 3 5 3 KR (mPAP)
Rt =W IR 71 (RVSP) , RM-6280 £ 38 AE #5459 R 4
AbER R GURAEIC SRS . DR 45 3G fil ) R RO L BT 25

mPAP
50 . 60
2 40 _
E 30 240
% 20 b 2
& % 20
10 &
0 0
A NG NTZE  HCH  HTAR B Nc

NT2H

TREF 2017 F2 A% 46 5% 6

DEALAEBRALZERVMELE+ZERKBLVESJE
TEAE TR RVALVAS M ERE.HEAOIREREH. A
DR ERE=RV/(LV + S,

1.2.3 [lishikEA¥EmmEE SARRLTEE, NAIET
A ] 38 o7 B — A 2R B ik T o M R R (100 g/ L, pH =
OO [EE L EBE . FRASE AR E L) i ) HE B, T
400 5688 T MEE /N il 3l ik G 4% - > 15~ <C150 pm) I TE 25
84k, B A Nikon&-Spot [ 1% 2R 4 4b ¥ & 45 4% A7 31 57 1l %
WT %, A3 (S I AR — NS AR /41 3 IR T 42 X
100% . AR A BRI & 10 A4 Hp B il 3h ik B /0N 7 fili 3 fik B
¥IfA.

1.2.4 ET-1 FEiK&M  f#H % 5 PCR(RT-PCR) £ R #:
Ml 2l f ET-1 £k 484k, ET-1 1 [ 31 # 5-TGC TCC
TGC TCC TTG AT-3' #1112l 1 5-TGG TCT GTG GTC
TTT GTG GG-3", 4 Jili 41 L b A< 8 5 /N He i A 258 35 90 460 1)
P sy B RNA 32 B0 50 £ 32 R RNA, 42 B 2
J& A cDNA 25 1 86 4 s ) & E 47 305 5% 5%, 8 & PCR
AT PCR 344 DU HLAR A By WiAE ¢ 95 C1 min; 95 C
15 5,58 C 20 5,72 C 20 s,40 PME ; KB HEM 72 C 5 min;
WML 72~95 C, 4 20 s JHRE 1 C 13 504558 )5 X 9 84 ih
LHAT T

1.3 it SR SPSS18. 0 ¥4 #E4T 47 #r » 11 2 Wk
DL Zds R PALIA LEBCR D ¢ 4656, L P<<0.05 KR ZERA
Gt S,

2 % ®

2.1 I3 AR i HC 40 mPAP # NC 44
[(14.6+3. 7)mm Hg]Ml NT £1[(14. 5+2. 5)mm Hg] W ¥ I
25 (P<<0.05) ,HT 41[(17.142. 1) mm Hg]# %} F HC 418 &
R (P<<0.05), HC 41[(47.5+5. 9)mm Hg]RVSP & F NC
200 (28.6+2. Dmm Hg K% NT 41[(29.1+1.8) mm Hg,P<<
0.05], 8@ T HT 4H[(35. 24+ 3. 0)mm Hg, P<C0. 05], /L&
1B. HC 28 470 N8 JE 45 ot S e 7 [6) 8% 1 i 4, HC 4. (36. 7+
2. % NC(23.8+ 4.9 % . NTH25. 7+ 4. D% . HT 4
(28.7+ 3. D% WHE 1C,

RVSP RV/ (LV+S)
a 507
< 401 :
& b
H#I_I‘
o
=2
2
g
Oq
HC(H  HT4R c NCZH NTZH HC:H  HTAR

A:mPAP;B:RVSP;C. £5 L JIEJEH§ %5 : P<<0. 05,5 NC.NT 4 43P : P<<0.05, 5 HC 4 %
B 1 HFHKR MR FIER LR

: B

HC 41;D.HT 4.

B2 REAXREEEEEZML(HEX100)

2.2 FlighBRB e AR A e JEBET U HE B 645 19 i
HAYI R A B 3072 3 WE R /N s k. NC 4R R

Ik P9 B 58 BEOL I AT REE LR TG R L HLC 2L 0K B 3 ik

fiti 3
0 I RE T e RS S MG JRL SRR S A0/ B BKOUL AR A il 4



FTREF 201752 A% 46 55 6 4

U AR AR AL DL 2, SR HT 414G 30 43 1 45 T LR &2 5 A
NC 2140 24 1) 7K -, 6 B B8 3 i 0 28 40 #1040 of 8 7 A,
AHXEF NC 21, HC 49 WT Y B & Fh 5 (P<<0. 05), HT 4
WT% . HC 41 Bl i F& A% (P<<0. 05) ,HT 415 NC 411§ WT %
AL 22 G T B L (P>0.05) , WL 3.

wr
20 a
15
b
=
£ 10
5
0
NCZH NT4H HCZH HTZH

*;P<C0.05,5 NC.NT 4 Fb#;" . P<<0.05,5 HC 4l L.
& 3 BHAR WTY LB

2.3 HAKRRMAL ET-1 Rkl PT-PCR 3 il &

MR, HC 41 ET-1 RX A X F NC 48 & F & (P <

0.05),HT 41 ET-1 ikt HT 40 8 &K (P<<0.05),HT 4

5 NC 4l WTY%H b 22 7 G # 5 L (P>0.05), WL 4,
ET-1

IS
J
[

FirE
w
L

ET-1 mRNAFEXT
foy =

0d

NC£H NTZH HC4H HT4H
©.P<C0.05,5 NC.NT 41t %> P<<0. 05,5 HC 4l th %%,
4 EHKRBMALN ET-1 RiZMELE

3 it it

PAH JE A7 & S5 b X5 W, Bl 5 3 AR R 28 S5 Y &
it P8 L s 5 0 18 22, Ak kP HPAH 18 1 7 3F 55 i b X I8 A 4
%, freE AL R HPV, # — 51 & PAR, i T A &
13 J5 P Re 2R U8, 1 A 2 R Il B O M R4 WA G R AL i ET-
1,045 %5k & 1, I 45 N K 4= K B F (vascular endothelial
growth factor, VEGF) . Ifil /MR f7 4 PE 4= K A F (platelet de-
rived growth factor, PDGF) 4%, i Fl B 4 Jin = 1L 4 452 455 ¢ i#F
PAR™ A i 45 = 98 2 A o o 25 30 LR 3 ik 1) AL 284 3 ik i
b, 4t 3l Tk LTS AL , H /N3 ok o J2 1 5 A T e 7 45— R B i
R, WiE PAR #F— i e i s ik = e 2 A s A il
Fro0 vy WK IE . HE Yoo b il 8 I8 24 09 s 28, DL A0 38
B T AR UE T 2l Ik e AR T ) ) A T

ET 2 1988 4E [y Yanagisawa 25U B B i 21 AN FL R
BRE LY 2 K R B R B SR 4 Il A 5T, 40 ET-1,ET-2 Al
ET-3 =2, ET-1 22— FF7E T I8 N B 40 Mg ET, 6E 642 5
S 5 7 T A 0 I A WA S %S L0 B R G T A 200 A= K
HABEUM L SEE T . Bl &8 2 ET-1 /E FIAACH 1 8 2
arE . AR . P R A0 B ET-1 8 m s i — 22 5 i -7
WL LR ETAETB Z K45 & A2k Ca™ Py, 517 i Ilad
JE W 45 R 2, T AR (1 R 6 5 4T i 394 5 A O6 1 JR 9 SR R A e foss
c-mye B F IR, £ 0 i A2 ok i A VAT, WFSE & B il 3

737

Jok i He GBI 3K ET-1 KBS T &, 9 L5 0l I 9 = A0 HE
RN, S Sceh R il 3h Bk s K BUI 3) iR il 41
LA 3 ET RifR M ET-1 & HZ 4 ETA # ETB ) mRNA
ORI B L R ET-1 46 HPAH b 43 i %5 | %
Ko,

3 I 810 26 2 N A B0 8 B 2 SN o 1 T A6 2 I,
A PN R A0 RS LA L A R A ML Sk T R R
R AL L R B IR CcAMP) K TH 8 3800 5 41k Wy i 43
W) i 52 R (PPARY) & H 15 W) 24 55 0 i I 4 97 ok, D9 b %
81 2 A AR S A 5 i i A 1 AT L AR T A R 2 BR K 2
Wy, 9 A A ZE AR A T T LA S B Ok 0 AR R B L T
Ve AR T Bl ko A, BE S N T dERR A A R
i AR FIRES TR S ! Kl R E8i 0 T - R G K i
A AALTEYE . 2B IR BT I T 5 2 RS B A A R (U g
PO 5 i AL S 5| RS A 8 R« AR I P B G i
P AERE N R e D L FEAR SEIE AP B SR B AR I T B R
of {H% 42T 30 Pk i A B U0 A4 9T R I ET-1 A o B G L
% Ty 5 330 0% 1l L4 0 L X 1T R JE B A AR 4 P e 0 M & 1 A
I o RS2 BP9 2R 2o 4] Bl & AR R ma g R Al ET-1 &
BN s ELAR A AT HL A0 AT #R A i — 2B BF ST

S & ik

[1] Guignabert C, Dorfmuller P. Pathology and pathobiology
of pulmonary hypertension[ J]. Semin Respir Crit Care
Med,2013,34(5) :551-559.

[2] Galie N, Hoeper MM, Humbert M, et al. Guidelines for
the diagnosis and treatment of pulmonary hypertension:
the task force for the diagnosis and treatment of pulmona-
ry hypertension of the european society of cardiology and
the european respiratory society,endorsed by the Interna-
tional Society of Heart and Lung Transplantation
(ISHLT)[J]. Eur Heart J,2009.,30(20) :2493-2537.

[3] Wang Z,Chesler NC. Pulmonary vascular wall stiffness:
an important contributor to the increased right ventricular
afterload with pulmonary hypertension[ ]J]. Pulm Circ,
2011,1(2).212-223.

[4] Montani D, Chaumais MC, Guignabert C, et al. Targeted
therapies in pulmonary arterial hypertension[ J |. Pharma-
col Ther,2014,141(2):172-191.

[5] Shimoda LLA,Sham JS,Liu Q,et al Acute and chronic hypoxic
pulmonary vasoconstriction; a central role for endothelin-1
[J7]. Respir Physiol Neurobiol,2002,132(1):93-106.

[6] Chen YF,Jowett S,Barton P,et al. Clinical and cost-effec-
tiveness of epoprostenol, iloprost, bosentan, sitaxentan
and sildenafil for pulmonary arterial hypertension within
their licensed indications: a systematic review and eco-
nomic evaluation [ J ]. Health Technol Assess, 2009, 13
(49) :1-320.

[7] Kim EK,Lee JH,Oh YM, et al. Rosiglitazone attenuates
hypoxia-induced pulmonary arterial hypertension in rats
[J]. Respirology.2010,15(4) ;:659-668.

[8] Xu W, Erzurum SC. Endothelial cell energy metabolism,
proliferation, and apoptosis in pulmonary hypertension
[J]. Compr Physiol,2011,1(1):357-372.

[97] Yanagisawa M, Kurihara H, Kimura S, et al. A novel potent
vasoconstrictor peptide produced by vascular endothelial cells
[J]. Nature,1988,332(6163) : 411-415. CTH58 741 3D



FTREF 201752 A% 46 55 6 4

SEAb b 3 — 25 B 5 T O SR A 9 RN S 3 A A % i A
WA, DAl R AR AT A B B 2 Ol P LA A T RE T R R R
5B B L A AL A N B R R R T B A R 2

B0 S 1 % g D IR B R IR LG O T % 4 5k 20, 9 T A B
S FEE AP . B LI I A R O AR K S BB R i
B3 R 8 R A i BB N K Y, VEGF \bFGF A ifil 4%
PR 2B A B i) et Az 461 O 5L I A5 B M L 0 AT DURRE S bk
b (2 30 2% T P 34 3% A AR ) AN A A A AL (R 2k B A
oA A T

LISA 25 R . SR A i 5 4 2 A e 1 I 3 I
J& »E. AMH 7K -8 8 F+ 7 (P<<0. 05) , FSH L LH 7K 3 B 8 %
Ik (P<C0. 05) , & /R i F2 I 2 E 2 & 1L 3% 7 E. .AMH YK,
Bk FSH.OLH 197K T, B3k 0 S 0 il . RT-PCR 2531 R - 48
R4 p VEGF .bFGF ) 235 B 2 38 /> (P<C0. 05) , Ui B B 5L Py
MR S UL D, M4 7 0. W 4 IR # )5 VEGF . bF-
GF 223k 18 58 715 (P<<0. 05) . 15 WA 3uh 2 Jiig 4 ml A 47 1l 45 PN 2
I 6L o foFF B EE PN I A2 1T 3 1 5 B 0 B0 B0 A5 BB By 1k B LR
., HE— 0T kB BUw A E i AR [F , VEGF . bFGF #y 3%
AR . 200 2 B T A AT 4L 1 238 R A AL TS 4l .

B S L T A AL DL B P 4 P R AT RS A
W Rt R H IR RIS TR RT % 7P T E H
A e ARBERE HRNMNASZ SRS AR KR
INE A e A B b B A BB R i R 2RI A R
B 1A RS VR A T A U 3 O R R RN O O B R
TEIT BRAUET IR . T B b 2 e 2 B A O B IR L AT
Pl e ARES (B BRI SN R . e B O 2,
AT NN = A kR GC N = RevIN Ny ) =02 B B i
KT O BR IS L 5 b B T AL 3 B B L B0 s AT BT
N1 P T N 1 2 I N W E I R W T - B Ve W
B AREE J A 2 TR G KRR 25 R B DA BN R
H G R B0 G B 5% L ARG 25 B 48 B R 0, S SE O L IR
ISF) BH S 7 114 £ F ) 3 ok 3 R Y B R i g 0 .
Fi 5 AT 3 3 30T B0 S o Al 0 R T L H R B S A B 5-
F TP R T 4 L R I VB0 BR A VR R L BT i LA b i 3%
BB VE ] — 23590 L E 8 VEGE . bFGF mRNA {53507, ¢
IR E B Z BN,

SCIGIE BH L 30 A% S B A IR T U0 LR 0 VR T LB AR
BN . R K & B VEGF .bFGF mRNA iy
FEIR VR TR A EZ AT B vt IR 5L T BB 1 A B E L 4 52 5% FH iR P

741

L LI R L G B BT RE
& ik

(1] 2. 4% e 38 R 7 Lok T 40 22 00 255 A A 19 I DK R 4%
[J]. RHE242£.2010,22(3) : 34-35.

(2] ®E. R Yot sy el BER
1%,2007,22(3) : 22-26.

(3] (O UAT ERIAL A s 2 ot s e e )], h E B 24
B 22 ,2000,7(12) : 28-30.

(4] SRW4E . A2, X R 3. 2. 4l i T s A 4R T — g ia
IR RO H R st s ()], AR AR E AR
1 ,2015,17(4) :812-818.

(5] XUt =, Mg i 286 7 00 L 0% & D e K M B o S R 22 1Y
I R A 5T LD, Al b ] Jb K 2%, 2014,

[6] BRACTH. #4886 97 U1 B2 4K & DA T B S O B L 1)
I PR 5E D], #L  #L v = 24 K 4%, 2011,

L7] BRBL. VA A VAR 7 O 5L 0 & 2 RR R g i A <5
LI b B 25 K24 25 42, 2016, 18(1) : 46-48.

[8] Malamitsi-Puchenr A,Sarandakou A, Tziotis J,et al. Cir-
culating angiogenicfactors duringperiovulationandtheluteal
phaseof normal menstrual cycles[J]. Fertil Steril,2004,81
(5):1322-1327.

[9] Keramidas M, Faudot C, Cibiel A, et al. Mitogonic func-
tions of endocrine gland-derived vascular endothelial
growth factor and Bombi-navariegate 8 on steroidogenic
adrenocortical cells [ J]. Endocrinol, 2008, 196 (3): 473-
482.

L10] E X, T HE. 1MUY G0 A i 238 B 930 7 U0 SL44 % 2 Ak
TR B 1 AR e RS LT ). v B R A, 2014, 11
(10):118-119.

[11] F2, 5k = WA xF SD K BUAE F 1 Fn B i i G 25
BIBFSE (T, s 25 ,2012,34(10) : 1869-1873.

[12] EH X0, 34 R RIGTT AT RS XISy 42 00 8
L G R [T ). Bl i =, 2015,36(7) . 773-774.

(137 BhEmAe . J& R 20, i 2 g 38 o R B S 36 M 1 8 5 8 D9 A
KA IR S Jm i sgm [ ], A= 58 5 42, 2015, 35(8) :
517-523.

(Wi fe B #7:2016-10-13 &[] H #1.2016-11-16)

3555 737 30

[10] Biasin V,Chwalek K, Wilhelm J,et al. Endothelin-1 driv-
en proliferation of pulmonary arterial smooth muscle cells
is c-fos dependent[ J]. Int J Biochem Cell Biol, 2014, 54
(8):137-148.

[11] Reichenberger F, Mainwood A, Doughty N,et al. Effects
of nebulised iloprost on pulmonary function and gas ex-
change in severe pulmonary hypertension [ J]. Respir
Med,2007,101(2) :217-222.

[12] Mirza S,Foley R]. Clinical utility of treprostinil and its o-
verall place in the treatment of pulmonary arterial hyper-
tension[ J ]. Clin Med Insights Circ Respir Pulm Med,
2012,6(1) :41-50.

[13] Reichenberger F, Mainwood A, Morrell NW, et al. Intra-
venous epoprostenol versus high dose inhaled iloprost for
long-term treatment of pulmonary hypertension[ J]. Pulm
Pharmacol Ther,2011,24(1):169-173.

[14] Li RC,Cindrova-Davies T,Skepper JN,et al. Prostacyclin
induces apoptosis of vascular smooth muscle cells by a
cAMP-mediated inhibition of extracellular signal-regula-
ted kinase activity and can counteract the mitogenic activ-
ity of endothelin-1 or basic fibroblast growth factor[]J].
Circ Res,2004,94(6) :759-767.

(Wi B #7:2016-10-23 &[] A 9 .2016-11-21)



