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ABSTRACT

Aim To investigate the relationship between the
enhanced proliferation and renin-angiotensin system
(RAS) of aortic smooth muscle cells (SMC?} from
spontaneously hypertensive rats (SHR). ’
Methods Proliferative activity of SMC was assessed
by *H-TdR incorporation and doubling time (DT).
Angiotensin I (Ang 1) content and angiotensin con-
verting enzyme (ACE) activity were measured by ra-
dioimmunoassay and colorimetry respectively.

Results SHR SMC had stronger proliferative ability
compared with Wistar-kyoto normotensive rats
(WKY) while SHR SMC RAS was activated. En-
hanced proliferation of SHR SMC was obviously inhib-
ited with the long-term administration of captopril
The inhibition rate on H-
TdR incorporation of SHR SMC by 10 mol/L Cap was
31% +4% (P<C0.01) while the DT was prolonged for
about 13 h (P<C0.01). Anglk content and ACE ac-
tivity were decreased for 25%+ 9%, 27% +13% re-
spectively. The inhibition rates on *H-TdR incorpora-
tion of SHR SMC by 10 mol/L Sar was 20% +3%

(Cap) and saralasin (Sar).
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(P<C0. 05) while the DT was prolonged for about 7 h
(P <<0. 05).
rats synthesized and secreted increased while ACE ac-
tivity of SHR SMC decreased by 10° mol/L Sar.

SHR, WKY SMC RAS were not influenced by short-

term administration of Cap.

The Ang I content that two types of

Conclusion Long-term administration of Cap and
Sar suppressed SHR SMC growth through inhibition of
Ang 1 generation or blockade of Ang I binding to its
receptor.
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f027%+13%. 10°mol/L Sar ¥ A it e Ak X £
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A 20% 3% (P<0.05), &35 E 3¢ K £5 7 h(P<O.
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B E T &k R ZH (renin-angiotensin
system, RAS ) EBNEFEEFEEEH. LlL
BERF RASHAFE R M A ME ZKE. R
O F L S 38 L4 R (smooth muscle cell,
SMO)Y#y A & AR . Ry SMC BT 7T B
ZEAHEZ . HELER.AEHE. SHEKE
FHOEEEYRYZERERE, FHRE
FEREAFRR. BEERFTH. AR FX
SMC Z £ RAS 1 SMC ¥ 8 % F#HTRRA
Eob.AEEx 20 AR XS0 EXK
(spontaneously hypertensive rat, SHR)#I il [E
IE ‘# Bl (wistar-kyoto normotensive rat, WKY)
9 SMC #ATH g5, i — P RITH M EX
B SMC A& 5 RAS RS SHHEM X K, LU
B ¥ 3% F| (captopril ,Cap) 1 saralasin (Sar)
HHEmE SMC B HLE .

1 #EIFE
1.1 MEFRIAMREFFEE

20 A#tY SHR /o WKY % 8 R (KBS M E
R B HRUEESF K 29.112.1 kPa #1 16. 5+
1.7kPa. R BB TREMEIFK.E4 15K EF I
# (fetal calf serum, FCS; 4 M 19 & % /> 8] ) 8§ RPMI
AP A 37C.5%CO. £ 4 T, A Kk % # 1T SMC
ERELR . A3~6KAMATEE., HHHSMC HR
HRGSEY . 2P A8"HEH, g TITREBET
EHPEKBFAHIGNE, cactin ERAE LK B
tFEER  HHEEME BSUUL.
1.2 RERBTFRIRE

AEERREFNEAR, SHAL DL FAREK
B,IACap RSar £ H 4 A . B2 H 4. O B4
(15%FCS-RPMD); @ K F ik & #9 Cap # (10°*,10° fu
10 mol/L) ;@ K &} 3k & #9 Sar 4 (107.10°F2 10°° mol/
L, EALBRABPU LS AN RFETHNHHERE.
1.2.1 MERRBREZHEEZEEAXR N
BE GBI hERAFLHEHK 48 h, # SMC & F G1/GO
. % SMC # & 1X10* A/L, A 1 pei H-TdR (I 7

B 1mci/L, LERFHEFRA).FF 24h 5T
AEHEEMNLTCH-TIR A E L1445 Bq/10° @ .
1.2.2 {EedERE # SMC # & 2X10" /L,
N 24 A, EHN 1 mL,§2~3 XREH—K, 23T
#3.458m6 RPIERM,.#TEM IR THEHN
i#] (doubting time, DT),

_ (t1-t2)log2
DT (k) logN1-logN2

EFRAP 1225 A % 6.4 X,t1-12=48 h,N1,
N2HRIREE 6.4 ReyEM.
1.2.3 Ang 1 #1 ACE B # SMC & & #3~5)
X100A/LEHTF 24, 8 1 mL, ¥Hhf1~2
mLEEREAREDSB,BH 3~5 X, M & 84748 Mit
.
1.2.3.1 354+ Angl #X Fletig ARk
BHRE,EAWA 04 8174 H (6. 8 mmol/L 8- &
# o9k, 3. 4§ mmol/L = % ¥ % B, 6. 8 mmol/L
EDTANa,) # £ ¥ F , B L (4C,3 000 r/min X5 min),
REXE,—80OCRE,
1.2.3.2 SMC ¥4 Ang I M X BEAEFRAR
REFApHT.4 9 PBS % 2 KB, A4S E R B4 4 H)
B 0.1 mol/L Tris-HCl 1.0 mL, A& — K, 8 T4 M,
5% ,% .2 (4C,16 000 r/min X 20 min), K + & ,—
80CH#. Ang I K & Al pg/10° M1 £ 45 (Ang 1
ERANEBLEERRAMNATARE.
1.2.3.3 SMC T4 ACE M x R F & LI HF A,
S T4 M ,5 PBS #% 2 K, A 1.0 mL pH 8. 3 PBS,#
A Eppendoff ,—80CHHF 1~2MH,LUBENFE o
Ay Cap. RENME.TE.ELWGC, 16 000 r/min
X20min), R Lik#K. ACERRRAENADPAAE &
(7520 AL LRXER, L#), L FAPGG 4 K4,
M E & 340nm R K F £ ACE 4 DL U/10° 4 f
# B4 (ACE ﬂ]i’i"{ﬁﬂﬁﬂ? Sigma 2S£ H#).

1.3 MEEHTHRAAR @

F 5h Bk T 7 B 40 B8 5C 8 0T 39 A1 15 % FCS-RPMI 3
F.oRWwAEMAH, A Cap 7o SMC £ ¥ 24 h,
.4 HitF&E

BAXLHELAIR. ZRERKREN x5, £4
HEZEAEFHBLLA ANOVA 7 £ 4547,

2 4R
2.1 EHRETHILER

B % #4551 F K B (SHR)SMC #j° H-TdR
BARBESTF WKY((P<0.01), 7 15%
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FCS-RPMI ¥ 7 ,.SHR #l WKY & SMC 7 3
~6 KJLFE2HEIE K . SHR SMC &3 n &) Bl
BET WKY (P<0.01),1%88 SHR SMC 433!
FAHE St WKY 3% .SHR SMC &/, Ang I 1
ACE, 4 ¢ Ang I fHRE ¥ WKY 38, (1
FMF 2,Table 1 and Table 2),
2.2 KHFEEATHZKE

B Ak # &M E KK (SHR) fil WKY 4
SMC #°H-TdR # N\ B F Cap ¥ B 3¢ hn 0 =%
AL BRI BERBiIE. 24 Cap KN 10°mol/L
B, % SHR i SMCH-TdR BABECH EFY
M&, % Cap ¥ ¥ 10*mol/L Af,SHR SMC
BPH-TAR BABEMH 31 % 4% . MTEE S
¥ B Cap (10*mol/L) BT . A BEWL 2 WKY SMC
#°H-TdR AR MHI RN 17% +9% (P<0.
05) ,Cap {# SHR f# SMC W5 & 18 ,DT it
K, 2R EEKH ¥, 10*mol/L Cap {# SHR #y
SMC DT K £y 13 h(PP<<0.01), [EHEH A
S E Cap (10*mol/L) #f WKY #§ SMC DT
$E 29 6 h, A I, Cap #M#] SHR SMC ¥ K%K
N H WKY 38,

EBRAET SHR ) SMC 4 F#IBERT,
A 10*mol/L #j Cap {# SHR # SMC 1
Ang I f1 ACE K ¥ 4r 3l T M 25% + 9% HI

Table 1.
from WKY and SHR (n=8, r=+s).

Effects of long-term treatment of Cap and Sar on

27%+13% SEF WP H Ang | TR 34%+
12%, 10" mol /L # Cap A %1 SHR f§ SMC
FH) Ang I fl ACE B335+ Ang 1 K,
10*mol/L #J Cap {{{ WKY SMC F#] Ang I
EHTR,SMC 8 ACE MIZFF WP Ang
1 LAk, 10°F 10°mol/L # Cap A& &/
WKY SMC 41 Ang I f1 ACE K E(FE1fE
2,Table 1 and Table 2).
2.3 KH Sar FRKIRM

10°mol/L #1 10°mol/L Sar i #] SHR &
SMC H-TdR £ A&, MEIRBLH 51 Hh 12%+5%
M 20%+3%(P<<0.05),3H{# DT K4 2 h
A 7 h(P<0.05),10"mol/L # Sar A~ & i
SHR SMC # °*H-TdR # A, H % 10°mol/L
% Sar & WKY SMC  *H-TdR B A, il &l
H13.8%+2.9%(P<<0.05),DT K4 3h
(P<<0.05), Sar i SHR SMC 5 # H
M WKY 5%, 10°mol/L F1 10°mol/L & Sar
{f SHR SMC & .4 ¥ Ang I 31 (P <Co0.
05),10"mol/L Sar | FG &M, 10°mol/L Sar {#
SHR SMC ACE &£ {I% (P<<0. 05),10°mol/
L Sar {# WKY & .45t Ang T 3 JI,Sar 3§
A WKY SMC ACE iEH (1 % 2,
Table 1 and Table 2),

*H-TdR incoerporation and doubling time of SMC

Groups

3H-TdR incorporation (Bq/10%)

Doubling time(h)

WKY SHR WKY SHR
Control 393149 703163 47.5+2.5 30.0%1. 4°
Captopril 108 369453 618+ 58! 47.8+1.9 34.8+2.5
(mol/L.) 10 365+ 34 584+ 75 49.242.2 40.8+2. 2!
10 325+41° 484+43' 53.1%+2.3° 43.6+2. 4
Saralasin 107 393147 697173 48.7%1.9 29.9:+1.4
(mol/L) 106 370433 620469 47.8+2.7 32.0%1.8°
10°3 339+ 44° 562+ 61! 50.643.0° 37.8%1. 8

b; P<{0.05, c: P<(0.01, compared with WKY control group; e: P<C0.05, {: P<{0.01,compared with SHR control group.

2.4 FHEEETATFRRm®
H#E 10°mol/L Cap A & 4% i & SHR

SMC *H-TdR # A, MK TN 10. 2% +2. 1%
(P<0.05),Cap X WKY SMC H-TdR # A\ T
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£ ,Cap 27 SHR 1 WKY SMC Ang I i
ACE &8, U8 Cap THBIAR WM KR

Table 2.
SHR (=8, z+s).

SMC RAS (3 3,Table 3),

Effects of long-term treatment of Cap and Sar on Ang content and ACE activity of SMC from WKY and

Ang in SMC (pg/10%)

Ang in medium (pg/10%) ACE activity (U/10¢)

Groups WKY SHR WKY SHR WKY SHR
Control 102417 208+ 36¢ 44416 102418 46+14 66+ 14¢
Capropsil 10 99414 203436 41412 99414 48415 63+19
(mol/L) 10 97420 1794 31° 42418 81+ 20° 46415 524140

10 84+13° 1444 32¢ 37411 56 14" 43417 48+13°
Shralasin 107 110414 210439 40+12 107419 47+18 65417
(mol/L) 10 105+ 14 2434 33° 46411 128419¢ $3+11 58-£10
103 121+19° 251433 60114 130419 40+ 16 53+11¢

b: P<<0.05, c¢: P<<0.01, compared with WKY control group; e: P<{0.05,f: P<{0.01,compared with SHR control group.

Table 3. Effects of short-term treatment of Cap on  ‘H-TdR incorporation, Ang content and ACE activity of

SMC from WKY and SHR (n=8, r+s).

H-TdR (Bq/10%)

Ang in SMC (pg/10°)

Ang in medium (pg/10°) ACE activity (U/108)

Groups WKY  SHR WKY ~ SHR WKY  SHR WKY = SHR
Control 3934-49 703463 102417 = 210436 44416 102418 46+14 66114
Captopril
(mol/L.)
10°® 400163 697469 =
10°¢ 377467 677173 - - - -
10 347457 631157 120+ 29* 190+ 38¢ 10+14* 1054214 44+14° 70+17¢

a: P>0. 05, compared with WKY control group; d: P>>0. 05, e: P<0.05, compared with SHR control group.

3 itig
BRESOLEXERENSKLESFERA
RIZh Bk AMAULE S Bk G ILE P REEE ., &
PREER/EEREEMN. AN REER T
MmEMFE. BREEZHFRRE . SMEM
EEERARE—OERNENER.EEHNEE
ML EAENBRERRLSEREZHAD.
RIMHETRELEFREI,BET & M E W&
AMEFER SHR SMC H-TdR # Al WKY &,
fEseta b WKY 45, 785tk WKY 3&, o]
I,SHR SMC FENENRIEHRERER ¥

M —FEEEE.
MEEKZELEACE) R RASHEE
B2 —,ACE & B ENEARMISE A MLES
Mm% Ang I F1 7K 1% B I FE &F M55 90 R 48 4Rk
ACE FEHFETIE AR, FrLALLEX IR
MBATHHRRSES TEESY. B0 E K
EFHAEAR. FHREARRE RZENK
MmEANEHBE,ACE EHL T Y 20%, H
WERGEIME M ACE ZEEKLMER,F
FET SMC ACE HEEH, AT X SMC &
ACERTFRNSIRESHEM. Ang I FHEHE
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FiR LS ERELET Ang 1 F1 SMC | Ang I 3
EHES. RERKILE, B REE.08MMNLER
B.HEEM¥K Ang I \ B EM ACE KFER T F
=, /5% Ang 1 f1 ACE KA %
W,

B A& E A RER RAS & FE¥ =

EFIEHMRE,H SMC RAS HIL F#IFER

A, BRI HAL ACE iGN Ang | SREE
HME. TRERYW.MERE Ang I 1 ACE KT
Wi E.9& 3F Ang I #1 ACE K F 5 & EE
HRAERHAES., Eik, 5% SMC RAS #5354
i © 43 W0 B P 4 2 4] i 95 48 B Sh BE L Cap .
Sar M & SMC RAS VLM M 2 1E%
FEXW. RIBEDEIMESE SMC,FHERF
EPIMA—EWKEN Cap = Sar KT HI. W
#Z SMC RAS IR RAE. FR%H.
SHR 1 WKY SMC f] A & B M4 38 Ang I #l
ACE, H SHR SMC F#IEF W+ Ang 1 B 8

®F WKY, SHR SMC ACE 5#BE5ET
WKY, # —#iE & SMC 2 5 7 7 RAS, R 1l
KBt RAS R 58K, 7865 SHR SMC &
¥ WP A ., Cap 1 Sar Xt SHR SMC R
B30 &1 4E FH 3 F WKY. 5 SHR SMC RAS 4b
FREDEEREHF X, 10°mol/L Cap T REH

SHR SMC RAS R T, thBERER H SMC 1§

HEE,TRHESHMEMKEL AL, 107
mol/L Cap M Sar 4 5@t M & WKY SMC &
B Ang I \FHET Ang I I ZEESTERK
WK Ang I TTEERFH EX MLEXB L
hEHRNAMEERF.25.0NEEXNERK
" KHE. Sar {f SHR f1 WKY Ang I XF-F&7]
BER R BRI HE T Ang 1 RN A Ang 1
REBREMHNERS. EALRY . HE Ang 1 F
= A AEHI S Sar MFEAY . EMFEEMTH,
HAFEEKBATROSER,. RF 10 mol/L Cap
EFMH SHR SMC *H-TdR # A, XM AR
SMC RAS #AS R, EIEHT “HLEmH
&3 RAS IEHM S, WHI AL FH RAS iF#

EEME RN & B KF IR ACEI ¥77”
B,
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