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Comparative study of the effects of several drugs on pulmonary artery smooth m uscle cell proliferation

TAO Huilin , WANG Huai liang , GUO We{i, GAO Shan-hong' (1. AnShan Centm 1 Hospital, 114001 ;2. Depa thment o f Clin-
ical Phamacology, China Medical University, 110001 ;3. AnShan Institute forDmgs Contwl, 114001 ;4. Depa rtment o f Clinica I Phama-
cology, China Medical University, 110001 )

ABSTRACT: OBJECTIVE Study the effectS that Nifedipine and Diltiazem of calcium antagonists, Captopfil and Enalapril of ACEI
inhibit PASMC proliferation. Compare the influence of effects that two kinds of drugs have on inhibiting PASMC prolife ration. M ETH-
ODS Rats PASMC primary culture and observe calcium antagonists, ACEI drugs and combination of drugs influence on cell prolife ra-
tion, using MTT method and H-TdR incorporation methods to measure the influence of effects which the drags have on cell prolife ration.

RESULTS  Under the concentrations 10 *,10°°,10°°,10 " mol/L, Nif Dil, Cap, Ena obviously inhibit PASMC prolife ration induced
by 1 5% FBS and are dependent on dosage. ( P <0. 05, compared with control groups) . Combination of Nif + Cap and Dil + Ena, under
concentrations 10" ' mol/L, can obviously inhibit PASMC proliferation induced by 15% FBS( P <0. 05, compared with control groups) .

Compared with Nif, Cap, Ena, Dil inhibits PASMC proliferation induced by 15% FBS more obviously( P <0.05 or P <0.01). CON-
CLUSION Calcium anlagonists Nif, Dil, and ACEL Cap, Ena all can inhibit PASMC proliferation according to their concentration. Of
the above mentioned four drugs, Dil is the strongest in inhibition of PASMC proliferation produced by FBS. Nil combined with Cap, Dil
united with Ena, both combinations produced synergism on inhibition of PASMC prolife ration under the condition of low drug concentra-
tion.

KEY WORDS: pulmonary artery hypertension; vascular smooth muscle cell; proliferation; calcium antagonists; angiotensin convening

enzyme inhibiting.
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Nif ; Dil: ; (107%,10°°,10°°,10°7,10°%,10"° mol* L"),
Cap.Ena: ; ( FBS): TBD 20h MTT 570 nm ;
; DMEM ( Tyrosin) : Gibco PASMC
s MTT: ; H-TdR: 2.4 PASMC
POPOP. PPO: 96 Nif( 10" mol*
L") +Cap(10"'"" mol* L") .Dil(10""" mol® L") +Ena
1.2 (107" mole L") 20h , MTT 570 nm
Model 550 BIO-RAD ; LS 3801 ; PASMC
BECKMAM ;
1.3 2.5 *H-TdR
Wistar ,8 , (274 £16) g, 24 Nif, Cap, Ena, Dil
, No: 034 (10°%,10°°,10°%,1077,10°%,10"° mol* L")
2 *H-TdR
2.1 e, PASMC
- , 8 Wistar 2.6
, , PASMC + , SPSS ,
10d PASMC R s R Student New-
s s s man-Keuls ¢ P <0.05 ,
s 96 24 3
PASMC 3.1 PASMC
2.2 PASMC 7d R FBS
96 (10'6 mol® PASMC { MTT
L") Nif Dil, Cap, Ena 15% FBS DMEM , A,
20h MTT 570 nm ; 3.2 PASMC
7d , NifiDil. Cap Ena
2.3 PASMC 15% FBS PASMC
96 Nif, Dil, Cap, Ena s 24
1 Nif\Dil.Cap - Ena (n=9, x=*s)
Tab 1 Comparison of time-inhibitory effective relationship produced by 10° % mole L' of nifedipine, diltiazem, captopril and enala-
pril on proliferation of pulmonary artery smooth muscle cells(n =9, x £s)
MTT (Asyo)
n
9  0.508 £0.042 0.760 £0.042 0.917 *£0.117 1.044 £0.043 1.119 £0.058 1.359 +0.148 1.382 £0.138
Nifedipine 9 0.575 £0.029  0.711 £0.041  0.821 *£0.092 0.954*0.112 1.016 £0.087 1.166 £0.05 1.347 £0.115°
Diltiazem 9  0.535%0.030 0.596 £0.034 0.691 £0.101 0.761 £0.079 0.767 £0.044 0.827 *0.073 0.833 *£0.103" °
Captopril 9 0.567 £0.030 0.707 £0.052 0.779 £0.093 0.968 £0.177 0.945 *0.104 1.123 £0.159 1.313 £0.106"
Enalapril 9  0.555£0:027 0.707 £0.017 0.897 £0.135 0.989 £0.098 0.965 £0.106 1.261 +0.111 1.338 £0.167"
" P<0.05,"" P<0.01
Note:© P <0.05," "~ P <0.01
2 PASMC (n=9,xts)

Tab 2 Comparison of concentration-inhibitory effective relationship produced by nifedipine, diltiazem, captopril and enalapril on pro-

liferation of pulmonary artery smooth muscle cells (n =9, x £s)

MTT (Asq9)
10°% mols L' 10°° mols L") 10°¢ mols L' 107 mols L' 10°% mols L' 10°° mols L'
0.266 0. 026
Nifedipine 0.225 0. 042" 0.225 *0. 045" 0.226 *0.045" 0.223 10. 047" 0.220 £0. 045" 0.238 F0. 042
Diltiazem 0.146 £0.101" " 0.194 £0.054" " 0.198 *0.051° 0.209 £0.037" 0.215 £0.051" 0.217 %0. 042"
Captopril 0.215 %0. 045 0.216 0. 050 0.218 0. 041" 0.216 *0. 048" 0.223 F0. 048" 0.226 0. 038"
Enalapril 0.183 £0.032" " 0.212 %0.063" 0.207 £0.053" 0.214 £0. 044" 0.222 £0.055 0.222 £0. 056
" P<0.05,"" P<0.01
Note: © P <0.05," " P <0.01
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3.3 PASMC 3 Nif+ Cap, Ena + Dil PASMC

s (107" mols L") Nif + Tab 3 Comparison of inhibitory effects produced by nifedipine
Cap Ena + Dil PASMC plus captopril, and enalapril plus captopril on proliferation of
s 3. pulmonary artery smooth muscle cells by MTT assay
3.4 *H-TdR . MTT (Asp0)
Nif, Dil, Cap  Ena (10" mol* L°') (x£s)
\ A 9 0.266 %0. 026
PASMC H-TdR ; PASMC Nif + Cap 9 0.227 £0. 047"
i 4. Ena + Dil 9 0.219 £0.056"
3.5 PASMC 2" P<0.05
Nif, Dil, Cap, Ena . FBS Note:© P <0.05

4 PASMC H-TdR (n=9,xts)
Tab4 Comparison of inhibitory effects on” H-TdR incorporation produced by nifedipine, diltiazem, captopril and enalapril on prolif

eration of pulmonaty artery smooth muscle cells (17 =9, x £s)

10" mols L°! 10°° mole L") 10" % mols L°! 10°7 mols L' 10°% mole L°! 10°° mols L°!

16379 *1546

Nifedip ine 14379 1274 14404 £1299° 14560 978" 14871 1010 15771 £1230 16003 £1191

Diltiazem 4063 £2242" " 10533 £974 10813 £831° 11378 £1037° 11486 £1037 11160 £681°

Captopril 13791 1966 13971 *1499° 14189 *1437" 14203 £761° 14456 1217 14597 £1565

Enalapril 14366 t1461° 14571 817" 14794 £1038" 14737 *988" 15140 1965 15104 £791
P <0.05,"" P <0.01

Note:© P <0.05," " P <0.01

PASMC , Dil s
PASMC , , Cap :
Ena.Cap Nif , Cap PASMC , s
s 5. s - s
5 Nif, Dil, Cap, Ena. PASMC I I,
(n=9,xxs) VSMC (1718 ’
Tab 5 Comparison of inhibitory effects on cell prolife ration pro- PASMC . ,
duced by nifedipine, diltiazem, captopril and enalapril on prolif . , 15% FBS
eration of pulmonary artery smooth muscle cells (7 =9, x %£s) PVSMC ,
T S , ( Nif, Dil) . ACEI( Cap, Ena)
(10-% mei L1 FBS PASMC
Diltiazem 0.535 10,030 0.833 £0.103 PASMC ’
fedipine 0.575 %0.029 1.436 £0.115" " ’ ’ ’
Captopril 0.567%0. 030" 1.131 £0.106" ’ ¢ ’
Enalapril 0.555 £0. 027 1.338 f0.167 , ,
" P<0.05,"" P<0.01; , Captopril  Enalapril PASMC . R
: P <0.01; Captopril  Nifedipine : P <0.01 B s
Note:© P <0.05," " P <0.01; on the 7th day, compared captopril group R PASMC
with enalapril group, P <0. 01, compared captopril group with nifedipine N N R
group, P <0.01
4 , PASMC
5 . 5 PASMC N
( VSMC) (.14, , , Dil
VSMC PASMC
srer] Nif, ,
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