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[ ABSTRACT] Aim To investigate the effect of captopril on endothelin (

tionship to proto-oncogene in atherosclerotic rabbits.

Proto-Oncogene Protein cmyc;  Proto-Oncogene Protein ¢

ET) and angiotensin ® ( Ang and their rela-

Methods 53 male Japan white rabbits were assigned randomly to the

control group, cholesterol food ( CF) group and high dose (HD-), middle dose- (MD-), low dose (LD-) captopril plus choles-

terol food group( Cap group) , which were fed for 12 weeks.

Levels of ET' and Ang ®were determinated by radioimmunoassay

and expression of proto-oncogene cmyc and ¢ fos mRNA were observed by in situ reverse transcriptior PCR ( ISRT-PCR) tech-

nique. Results (1) Levels of ET and Ang @ were significantly increased in CF group;
correlation between the change of ET' and Ang (©) in different experiment stage.

creased in HD-Cap group.

tima, positive sign of pro-oncogene c-myc and ¢fos mRNA are remarkably decreased in HD-Cap group.

There were positive significantly

Levels of ET and Ang @® were significantly de-

(2) Positive sign of pro-oncogene c-myc and ¢ fos mRNA are remarkably increased in proliferated in-

(3) There were positive

significantly correlation between the change of ET' and expression of proto-oncogene cmyc or ¢fos mRNA (r= 0.9263, P< 0.

01; r=0.8541, P< 0.01).
oncogene cmyc and ¢ fos mRNA.

sclerotic development effectively.

K FERE AL ( atherosclerosis, As) B 3 22955 F KR
{iE A2 B0 ik BE S 18 L4 B ( smooth muscle cell, SMC) K
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Conclusion  The level of ET varied closely with change of Ang (® and expression of proto-

Furthermore, only captopril of higlr dose may have therapeutic applications to prevent athero-
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1.1 eI 4E

3~ 4 A EM AT AR S A, RE 2.0~ 2.5
kg, ML M = A4 A 8 R EEEA 16 X;
JEE®+ FHEEAH30 R, MEXHRFRE LAY
TEAEFAERNEFLLEFAS A, #EAEF
FEEAHE 14 R, KAEFRHELTFE R, H A,
1.2 WHEREHRFR

Xt B B H KRR 4 H AR R (30 ¢f (kg d) 5 B
EEAEHRESTEEAR(L5%EEES LS
Bim2e), mPRAEFLEFAE LB FHLA
120 mg/ (kg d) « 60 mg/(kg*d) % 30 mg/(kg*d) F & I
FHEEEARBEREFEN, BRESEEEHAREW
R ER, 5 6~ 12 A, A TR
1.3 ARZRSMEZKE CHNE
.31 RAEFMN= B A (0 B) LB+ (6
BIAR)ER (12 A R) # ki 5 mL, 2 47 & 10%
EDTA 100 HL Fo37 ik B 100 TU &% =+, &2 3 000 1/
min 10 min, 1 ¥ 2 mL, E-30 CR F, & C18 &£ B
MARE, 75% ZFE 3 mL( & 0. 1% = A EEBR) ¥R, K
F/EAETO0 1mo/L.pH 7.4PBS ¥, NEZEHK % &
AR E R E K A BT R A, W E
AR HA S HAT. A FmJ182 & S H T K
B ATTE S, MBE N K F A E U ng/L X7
1.3.2 afF%kFOUL Ang O LK E D
AT R m AR AR ATRAE, PR RA SR
HATME . Ang OF & M ng/L X7
1.4 JBEEEERE cmyc # fos mRNA FIE4E M

JEE £ H cmyc f1 fos mRNA Y & 3k 4 | K A
JR AL 4% 3% R A B 5% KN (polymerase chain reaction,
PCR) # A . Bl4 &% E PE /A 8 391A & DNA 4 &
A K, cmye B 5] 41 F 7| & 5°-CCACAAGGAAG-
GACTATCCAGG 3, 5°-TTGTGCTCATCTGCTTGAACGG-
37; cfos B 51 41 )5 71 A 5’°-AGCTAGCAGAT-
ACGCTCCAA-3, 5 -CGACCTTCTACGACGA
TGCG3’ . £ AT Al AMV i # F B, TagDNA B .
dNTPs #2 DNase # Promega /A ] 7 &, Bio-11-dUTP-
AV-AP o NBI/BCIP J§ B & % £ 4 T\ 8 JRAL
DNA 3 #1X SD & % % [ Techne /2 8 /= f
1.4.1 ARAMKE ¥rERENA TR
(B 5Mm), ZBiE A K, 45 20 mg/L & &8 K
37 CH A 10 min, 4% % % F £ B E & 15 min, X
Dnase (1 ml/L) T 37 CIE &+ L &,
1.4.2 #H#x KRR AR 20 VL, 4 10 mmol/L

Tris HCI (pH 8. 3) \KCI 50 mmol/L . MgCI* 4 mmol/L.
dNTPs 1. 0 mmol/L. 5| #7 1 Pmol/L+Rnasin 2 ML, AMV
4% K BE 15 u, ¥4 K& 4 42 C 30 min.
1.4.3 RAEBEHRN KR AR AR 30 UL, & 10
mmol/L Tris HCI (pH 8. 3) 50 mmol/L, KCl 4. 5 mmol/
L, MgCI2+ 5|47 1 #1 2 % 1 Hmol/L, dNTPs 0. 2 mmol/
L,  # 1/10 dITP & Bio-11-dUTP H( X, Taq B 1. 5
W, mEmtER R, HFmEH, ABKREG F
%94°C5min, Z E# 94°C 1 min_ 58°C 1 min~ 72°C
1 min, 3£ 25 NMEF 5 72 CHE M 5 min,
1.4.4 85 3% BSA # ] 30 min /5, /7 AV-AP
37 ‘C R Kz 20 min, /l NBI/BCIP % € 30 min, &% H 4 &
RIEHFES, KNEE Y, EehHkE.
1.5 GitZEaE

AEBENy s RF, AEHELEA £
%o, N E AR AR B #HAT A& A KA, P< 0.05 ¥ =57
HREMN.
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JE) VSRR (12 J8) REEEH RN R RS Ang @K
PR EEN R, A5 RA LR ERE B E
B R ST R L (P< 0.05. P< 0.01), H 12
5 6 JA i Bz AN Ang UK 1) Lt A7 2 25 4k
Z5. HERHN K EZERELES Ang ©O—HE
IEMRKR, MRRBAE 6 A5 12 A48 r= 0.
9011 (P< 0.01) A1 r= 0.8274 (P< 0.05) . &7 &E
T 2L 4 P R AN Ang )5 IH [E] 5 40 14 Lo 8 2
BEMR, 5XRA KR ER T EEE, hEHE
R FEY I 451 51 B 0 ) 2 R O T e L v 1
W B 2= Ang GIIKSERER, (HE R E M E R, S
Sof HEZH b Ase 1) B2 S 2 e 1
2.2 EHKEHEFRTPREEERE cmyc F cfos
mRNA BIFRIX

JEAL I % 536 PCR B AR 15 21 1) = 30 ik B JiR
e cmyc Al fos mRNA [JPHMERIA(E 5 W 1
(Figure 1) o A WLXTHE 2L A I TC 38 A, R W emye F
fos mRNA FHEFRIA(E 5 (Kl 1A, Figure 1A) . JHH
B 2H PN B 5398 V5, A A P S v T L R B T
myc Fl fos mRNA F1# (b B H o8 ) BTG S
B 3 % (8 1B, Figure 1B) o =ik JE K64 F) T
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2H PN G TR R ek D, TR FE R cmye 1 fos mR-

#z1. FBEHARZESMEZKE GRENTKL.
Table 1.

NA BHPEAS 575

ZEWA(E 1C, Figure 1C) .

The changes of concentrations of ET and Ang (®in five groups (; ).

o' (ng/L) Ang (& ng/L)
Groups n
0 week 6 weeks 12 weeks 0 week 6 weeks 12 weeks

Control 8 58.4122.6 61.5%21.3 67.1%27.0 38.5%10.8 32.2%11.3 51.2%31.3
CF 15 60.2£13.9  109.4F41.7° 147.8+26.9™ 36.9*14.4 81.3141.2*°  149.2%61.7"
HD- Cap 8 57.9%31.6  73.6%27.1°  89.0%*41.2¢ 40.2%18.6  49.5%32.5°  63.6%29. 3¢
MD-Cap 14 62.31£28.2  113.0X31.7* 117.0X47.3 39.3%16.2 62.5137.4*  149.1%38.9°
LD-Cap 8 58.6129.4  126.0F*21.4* 121.9%49.5 38.7%18.9 65.6%41.2°  127.5%40.3°

a: P< 0.05, b: P< 0.01, compared with control group.

6 weeks of the same group.

c¢: P< 0.05, d: P< 0.01, compared with cholesterol food group;

e: P< 0.05, compared with

A
A
---___.."*_ - .
TR A -
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P

1. [RALiFEEE R PCR EARK M E ke R EE cmye M «fos mRNA IR RILES

Figure 1.
situ in wall of aorta.

tunica intima; and M is tunica media in Figure 1. x 20

2.3 BENKERSEFREEE cmyc F cfos mRNA
PRMER BB RIMEX X R
JIEL 2] P 2 ) S5 e B R mye A o fos mRNA FH 4
RO S, S RALRERENRER, NERES
cmyc fl cfos FIRBEREREWTEHXKR. MH
EAE RS, R K B3 R, T R
emyc Fl fos mRNA FHVEAS H 2078 2 2 b &%
FIEARFEERIH AR E RS R AN 2K
AFEAK, JRE ] emye 1 fos mRNA FHPEAS H 24
WAFEK(FK 2, Table 2) »

3 ¥Wig

WEFC R BN, ML R 40 B AN A2 4 B L P9 iR
HIGERELE ), T H R EE AN W, Al =4 2
KR e S R 2 5 ST JUL A e e 4, o

The signals of positive expression of proto- oncogene ¢ myc and ¢ fos mRNA are detected by reverse transcription PCR in

A is control group; and B is cholesterol food group; and C is high dose captopril group; and I is tunica intima; and NI is neogenetic

#z2 RBANKEZESEREE cmyc f cfos mRNA AT
HEMEXXFE
Table 2.  Correlation between ET and positive expression of

pro- oncogene ¢ myc and ¢ fos mRNA in different groups.

total Positive of cmye Positive of cfos
Groups
n n rate r n rate r
Control 8 1 12.5% 0.8184° 1 12.5% 0.8074°
CF 15 13 86.7%" 0.9263° 12 75%" 0.8541"
HD-Cap 8 3 37.5%° 0.9420 3 37.5%° 0.8977
MD-Cap 14 7 50.0%° 0.8336" 8 57.1%" 0.7958°

75%"  0.7799¢

(o)

LD-Cap 8 5 62.5%" 0.8978

a: P< 0.05, b: P< 0.01, compared with control group; ¢: P< 0.05, d:

P< 0.01, compared with cholesterol food group; e: P< 0.05, f: P< 0.

(UN
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WEFR(ET) 5 ERKE & Ang ©) 21245 21k
JH B 5 PR I WS 4 T, PR R 3R AN A W 4 1L 8 FH B
Ang B 10 15", i Hd R 22 70 37, AR
A KA, R B R RERE AL TR R S R B . &
ORI, MR REH )N R RS Ang @I EON IR B
EMWE(P<0.01, P<0.05), MHANEES Ang
OKFRERRE AR 2 B E M IEMISKR, Ang
B LB PR A o A P B R 1, SR R R AR i
M PN R 4R M AR G Ang () — 35 R B 3 [, 5 of
SEI UL4E A VSMC) S8 5E, 4RRR AR IE . BT
FHES Ang @2 IEAHKRK R, Ang OFF N—Fh B 43 W
ARKEFAMUBEEESE S EEEE cmye 5 fos 1
mRNA HE R ik, {5 if 8 P 1 L4 f 5 48 fa 41 18] 5
B, IR R AU R, BRI BT PR IR A R
e P9 R Dy e, — A& Ang @RI HH] NO 4R oAl ( 1) B
Jif; & Ang (OtH AT 3@ Ik o 8k 5 ek At A i o o S AL
#n LDL 584k, 12 3540 09 LDL JTAR A B2, A
B A=A ) R 1 B8N, NO b . RIRERIEN
I B8 K 3R e e g 40 1) 77 (ACET) , W8 L 87> Ang
I A B SR WO T B e, 380 NO (1) & s BA 411 1)
LA o R 4 o 4 B A ) B G | R R B, AR
M P B, 8 it A P R LA B LA . B
AR TRIE R R B B F BB kR R AL &)
WL () S RO PN B A 360 14 L 3 7 446 o R, R IE S if
BB TK KRR e B 1k S e R IR R B K
W2 BB AR REAL' o 3% Y Bz T ik R S A 1 R
R (TREND) "™ 4IF SZ Quinapril (40 mg/d, il FH 6 /4>
H) B B3 w0 N B A B I e Chobanian 51 40
N, RAEERIGLAs BEXMMHIER S 45 EF
Ko ASIG N A [F] 55 & 1 R 85 R4 R, oS5
BRIEE R SIEFE RS RN N E R Ang ©
()38 v P P ERE T T T B2 4L P P9 B2 3 Ang ORI 13
MR, (22 S 5 0 B 3 1, IR 2 H cmyc F fos

()R TG ik 3 A PR ARG T s 79 2 R+ 5 R 4 B s
TR, W RS Ang @ B KT MR EEH(P<
0.05, P< 0.01); Bt A [ Z 7K F B FRAK, cmye 5 fos
iR 25 D] (O B B 2 BRI, 2 583 I IR A 96 K
R, PR A FIEN RIS R 58 A Rch ke #5 H
YEF. ALiHiE, WERREZ5REE M cmyc
F -fos mRNA 3R IEIE TN, T A SLI6 7~ A B R Bl
BAMRIERESS Ang @2 1EM L, T H R A RH
E IR A L IE & 2 PE 1k Bl Rk S R AL R R 11
R, 3 B2 22 410, NI PR R T 30 ik s A B 4 14 By
TBIRHE T SR IAKE .
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