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[ ABSTRACT] Aim To evaluate the therapeutic effects of simvastatin, probucal, captopril and chinese medicine on endothe-
lium function of atherosclerosis( As) . Methods

The blood were drawn for measuring the lipids, malondialdehyde, superoxide dismutase, nr

Atherosclerosis;  Ulirasonography

The rabbits of As were given simvastatin, probucal, captopril and chinese
medicine respectively for 12 weeks.
tric oxide and endothelir 1 (ET-1) .
by injecting acetylcholine ( Ach) .

The endothelium dependent vascular relaxation ( EDVR) of abdominal aorta was examinaed
The mRNA expression of inducible nitric oxide synthease (iINOS), ET-1, angiotensin convert-
Results
caused by Ach decreased in probucal, simvastatin, chinese medicine and captopril groups than regression control group.
total cholesterol and intima medial thickness showed negative correlations with EDVR(r= — 0. 57, 0. 47 respectively) .
mal group, mRNA of iNOS, ET-1 and ACE were expressed in low levels.
expression of INOS, ET-1 and ACE in 4 drug-therapy groups decreased, iINOS in probucal and captopril groups and ACE in probu-

The aortic contraction
Both

In nor

ing enzyme ( ACE) of As were examined by reverse transcription polymerase chain reaction.

In comparison with regression control group, mRNA

cal, captopril and chinese medcine groups reduced. Conclusion The 4 drugs can improve the EDVR disfunction in
atherosclerosis and probucol has the best effect.

sion of INOS, ET-1 and ACE genes, and reduction of lipid peroxide.

EDVR improvement may be associated with the mechanisms of reducing expres-
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1.1 Kz

HHEFHHF T L %45 2, KE 1.5~ 2.5kg, &

T2k L/ RN -
1.2 ZAm5RF

m: EEE(HEEERGARAE); &
Z(MMBRD ARG AR B); T HB( LIGHEFE
FZHRAF); EFAE(AETLETHRA)); &
WA R AT EAA ], B R T T
C O B EF AE 5 L. TS HEA
ARy BT BB ( _EE A RA G k) o @A
WEZF 1B EEERNRANE(BRERLAY
KA A F]) ; — & A A (nitric oxide, NO) 4 ] i 7] &
(ARBEAEWEF I RFARE); A KA E
( superoxide dismutase, SOD) - M XA & (HEE A &
WMEFZIRHARN), A —BRMNXMNE(FERA
EYEF TRERRA; 5% 55 R RN (reverse
transcription polymerase chain reaction, RT-PCR) #4& | #9
BlMFFl: W& 1 FHIKE 517 bp, LS4 S
TGC TCC TGC TCC TCG CTG AT 3, T# 5|41 5 AAG
AGC GAG TGA GAG AGT GA 3" ; 5 & — &AW A &
B ( inducible nitric oxide synthase, iNOS) /7 7| K & 296
bp, £ 5141 5 GAG GAA GIG GGC AGG AGA ATG
3, T# 54 5 GTG GTA GAA AGG GGA CAG GAC
37 i & ¥ 5K & %% #% B8 (angiotensin converting enzyme,
ACE) 7 7| & & 406 bp, L3514 5" GGA TCC AAC
AAG ACT GCC ACC TGC TGG 3°, T# 3|41 5° GTC
GAC CCA GCT CTG GGC CCA CAT GIC 3°; ML EB| 4
HEEETAENTEARNE A K.
1.3 EMREAYHI&

45 R Lo R BE AL o Bk 6 AR AR L AE AL 4 40
(LA 1% fE BB R B AE R fr E# 2t R4 5 R
40 R&AVUEE B EA 12 A 5, (=8 50 B AR,
MALo RS, SH8H. £14: ERMEY, £2
GETHEZA, BRSmg, BHI1K F3H: LA
EFH FR05e, BH2K, F44:. FHEEH, X%
B5meg, FH2K, ESU: 4 REHREL, K3
A, B H 2K, EITHE R 12 A,

1.4 MREPUERE
Fzl I 4612 A K24 B KA N & RE E B (to-

tal cholesterol, TC) - H it = B ( triglyceride, TG) & % &
fig & & FE [E % (high density lipoprotein cholesterol,
HDLC) \# e & & A ivfe B100. /§ — B A A 1 4
. A ARDEAKEF. REEREORE
[ B% (low density lipoprotein cholesterol, LDLC) B /A 3
LDLC= TC- HDLC- TG/2.2 it &4 .
1.5 MEBFEE

% [E] HP SONOS 5500 & % & £ & ) 2 & 0 5 B
W, BB L B #RKHE 7.5 MHz. 24 B Kl € B8 =
1 B P B AR U %8 F 5K R M ( endotheliumr dependent
vascular relaxation, EDVR) , 52 % % Bk B 7, B% off ik ¥
TE M E I Bk B AL, i 4T 2 Bt FE A (acetylcholine,
Ach) 10 g/ min, ¥ Ach £ Fl v4 i /7, 7 4% 200 Mg 2
% H 31 ( nitroglycerin, NTG) 3 min. ¥ fk ¥ & % & &) Bl
HERETEHRERE T £, EXREHLBREFL
%55 3 min VR £ 5 ik fm i E, BE N E K £35)
ik 1 BE — & B & (intima-medial thickness, IMT) . #F
7k K £ 4 42 ( diastolic dimension, Dd) F7 4 45 & #i N &
('systolic dimension, Ds) o
1.6 WiERLREHRN

ARE M E A 41, K A Chomezynski /- 48 B 5% Bt &
BAL—H R B RNA, # # FHRAEVHHH %
B, S REEER SEF A& 4:94C 1 min_ 58°C 1 min
T72°C 1 min, 3 35 MEF, &5 72CHEK 7 min.
% R RN FF A 1. 5% B BT RE 48 R R R ok ROR
kR R G E R A
1.7 GitFaE
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Yo Fn B A0 K 24T
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2.1 [MASHM

2] Fik S o R L A 28 T 5 R AR 5 SR 6 e 1) I T A
DR AR, % T50 if B I 5 {8 45 12 B A AL S # 8 B 7F
&, HA BL TC A1 LDLC FH i A B3 . B4R HDLC
&4 7+, /5 LDLC/HDLC Al TC/HDLC ¥ 848K,
AR A A iv/ B100 U P& 68% (3 1, Tablel)
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ANMHFITC ALDLC ¥ B ER T HAHEBH. 2z
F#AEC TC A1 LDLC 43 34 78. 8% Al 86. 0% ; % % 4%
REA I i 225 3R B A, fF TC FEAIK 84. 0%, LDLC &1
87.4% , B8 HDLC B&AK T 77. 3%, {H 3 fik i 4t F
#.TC/HDLC.LCLC/HDLC 25 tb g K& T &7 % 2 4,
M#E e R A A iv/ B100 A% 4 s & @ R
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xR 1. BBGEHEREARREE X1 % M BEKFRIEEER
Table 1. Comparison of serum lipid level of rabbit with

atherosclerosis before and at 12 weeks (; xs)

K P= 0.054) (% 2, Table 2) - 1 f 4 5 sl 24
2.2 SAEBHE IR TSR TC(mmol/ L) 1.60£0. 85 24,52 %7, 04"
BT RAUL R BN R A AR, S TRZGAL 1Ol 06803 0.98k05
NO P o 8 B RO R BE R AL P B2 HDLC(mmol/L) LoE0s LorZoe
Y TT L E A P A A, A S T AR IR LDLC( mmol/ ) 0.30+0.97 2. 16£7. 02"
BTG 2 (P> 0.05) « S HRZGH N EE D Apo A iv/ BI00 1.46 £1. 74 0. 47 *0. 28"
B BAK T B R R A, (HAUTT ol 4k B B & 2= TC/HDLC 1.61%1.45 16.68 £17.78"
F(P<0.05), SOD FHZ M LB EEER, &R LDLC/HDLC 0.31%1.23 15.35%17.43"

EMA —EHE BT BAWERA, A% P 5
EHMIFHEHEREEMEZR(P<0.05) . W&
3(Table 3) .

*2. ATTE S HXWRMARKFAIELER

a: P< 0.01,b: P< 0. 001, 5HE A AT LG5 TC: & iH [E B2 ( total choles
terol) ; TG: H il = ¥g ( triglyceride) ; HDLC: 1= % & g 2 19 HH [4 B ( high
density lipoprotein cholesterol) ; LDLC: & % [ fIE 2% [ JIH [& B% (low density
lipoprotein cholesterol) ; Apo: R [T (apolipoprotein) o

Table 2. Comparison of serum lipid level of rabbit with atherosclerosis at 24 weeks (; *5)

1fn g 8 A5 AR HIR A gl vl B mEL P SEE FER BT I FE 4L
TC(mmol/ L) 6.60%6.59 1.40%1.17° 1. 08 %0. 43" 2.80%1.32° P Y
TG(mmol/ L) 0.82%0.39 0. 41 %0. 05" 0. 49 *0. 15° 0.50 £0. 19° 0. 60 £0. 23
HDLC(mmol/ L) 1.54%1.21 0. 64 £0. 54 0.35%0. 13 0.89 £0. 42 0.75%0. 65
LDLC( mmol/ L) 4.94%5. 41 0.69 1. 00" 0. 62 £0. 29" 1. 80 £0. 91* 1.45%1.41°
Apo A iv/ B100 0.81%1.17 2.22%1.80 2.56£1.82 1.47%0.88 1.34 *0. 84
TC/HDLC 3.77%0.96 2.64%0. 94 2.97 %0. 18" 3. 12%0. 12¢ 3.35%0.42
LDLC/HDLC 2.60 1. 04 1.41%0.87° 1.67 £0. 25" 1.97 %0. 17 1.77 0. 31°

a: P< 0.05, b: P< 0.0, 5EHAREEALLRE. TC: LAAEEE(total cholesterol) ; TG: H i = B8 (triglyceride) ; HDLC: /=1 % & A 2 141 AH [& BE (high
density lipoprotein cholesterol) ; LDLC: 1 % [ I 2% 1 I [& % ( low density lipoprotein cholesterol) ; Apo: /i & H (apolipoprotein) o

*®3. AT RENRAKINEERNERR

Table 3. Index of oxide and endothelium function after treatment (; *s)

& b H AR 4L gl Pl Y B mEL Tr Al A B R ZE A
— %4 %(Hmol/ L) 24. 60 £13. 03 30.37£16. 71 26.08 £16. 52 28.43%18.59 35.22%15. 46
W % (ng/L) 189. 68 £27.77 158. 86 £37. 42 173. 17 +30. 90 147.50 242, 87° 169. 13 £68. 85
SOD(kU/L) 152. 91 £40. 72 144. 61 £30. 40 157. 46 £41.32 138.31+27.43 158.77 £33. 10
T & (mmol/ L) 17.56 £11. 10 15.97 £8. 04 7.77 12.78¢ 7.35%3.17* 12.45 %4, 41

a: P< 0.05, 5 HAHEBALLLE . SOD: HE LW B AL (superoxide dismutase) o

2.3 AREBIMEMEY KM

24 Jl J5 EDVR Zj¥) S50 45 R 3K 4(Table 4) .
ML AR AR AT L, 4 FR 2P0 0kE% Ach 1f 3 U 48
VE R 80R B SR B S54RI A0 5 L BT B 2 A5
THPE IR FEAN T iE, Horb 5 B A AT @ 4
A Gt % ZF(P< 0.05) . NTG E& A5l

EMEY %, By kfEELTEEEEZR(P> 0.25) .
W 2R E S EDVR Y B 2640 5% 0T BoR, TC AN
IMT 5 Ach V15 )5 3 ik 9 7228 44 2 35 0 o BE 47 A R
KAR(r HIN- 0.57 fl- 0.47, P< 0.002), 5 NTG
FRE I N A o BAR GG R
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Table 4. Comparison of endotheliunr dependent vascular relaxation in rabbits at 24 weeks (x *s)
VE(E TR (am/s) W45 30 9 4% (mm)
Vo H
VEA T VN ilER FHERH I VEA T Tk IR TR H
61.83135.70 66. 67 £23. 60 4.247%0.93 4.3210.96
TE R R AL 104. 13 148.97 ' 3.59 0. 61
(- 43.5% £17.9%)" (- 36.4% *11.6%) (8.1% X1.1%)c  (6.0% £1.3%)
156. 33 £30. 15 66. 83 +14. 64 2.70 £0. 88 3.36%1.10
H AR IR A 90. 66 £25. 64 3.2010.96
(88.8% £81.8%) (- 23.5% £16.3%) (- 15.7% £10.5%) (5.1% £2.7%)
118.18 +29. 24 73.51122. 49 3. 47 0. 60 3.70%0. 46
R A 110. 78 £27. 15 . 3.49 0. 53 ‘
(8.0% £20.0%)" (- 33.0% *18.1%) (- 0.8% £2.1%)°¢ (7.1% £13.8%)
92.04 +31. 60 68.51£26.29 3.52%0.57 3.59%0.46
e 98. 43 £35.20 ) 3.36 0. 47
(- 1.9% *43.9%)" (- 25.1% £28.6%) (4.9% £5.6%)¢  (7.4% £3.6%)
93.40 £35.29 74.23£16.98 3.71%0.70 3.99 0. 64
ViR SR 82. 14 +24.28 3.79 10. 61 ;
(20.6% +5.4%)* (- 15.9% £24.9%) (- 2.3% £8.1%)“ (5.3% £1.3%)
) ) 121.3727. 72 74. 61 8. 56 3.54%1.02 3.83%1.18
FEIE T PR B2 95.47 +23.65 3.64%1.12

(28.7% £21.9%)*

(- 19.5% £12.2%)

(- 2.0% £1.6%)" (5.3% *1.5%)

a: P<0.05, b: P<0.0l, ¢: P<0.001, 5HAHBALE; & P<0.05, 55T ABALE. FBHSHRNELT .

W2 1.iINOS\ACE 3Rk iNOS 7E IE % 3R
IEEAR, WIZE | fATACE £ EH AR/ MERIE, As
ARV 3 Fh [R5 43 ik 2. 56 £i5.7. 60 540 2. 67
%, fEESRIHIE N JZ & 1A INOS 4k 415 5 1 v,
M ACE B EREFRETE. S4MARN 3 ME -+
REFREEWA T M, T H@ R INOS RiZ K
66. 9% I ACE FRiL K] 68.9% , TR AN &, %
B A 2% BRI INOS IR B R T @ AR . [F] As HE Y
AR, % 2 A0 2 A 4 PR AIK INOS Rk ELF| 2
E KT, B A 2 TS AR B R R B
P& ACE ik, (H S RZG AN W R 1 RIE ]
TERYIARE,

3 1T ie

M YR AN I 5 8 B 1) 1 — 2 F i, B
e —/NEEMIIREAE, PR O I £T 5Kk Dh e
(EDVR) Rl P9 Jz 76 & Fh RS R 3= 4 T 7 A I 47
TR E PP R A R I TR R IR R, R
WeNEE A . H A ©4&AESE EDRV FRAS 2
) Rk S B AL R B o O e B A R, R AE
AR SRS F Y. NO £ EDVR fE
TAER T, H AT AR EDVR R 22 F)
Ach X IfiL B8 (/) X 2 ) A T —— Rl 3 I A
FeP= R AT A (1) NO, XCE 32 i 4 70 LA i
g5, WE P55 R sE Ach BRI ME SF 4G .
TR 43 R S AT R R s R IR R sh kN AR, 8

WS N A Ach BT J5 L W42 B AR 4k, BT VRN N B2
AR 0L T 5K D R 0 25 . A AT SR B, i E (A
BE/K V38 5 /& EDVR BRSO fE e R &, A
WL, Ach 76 IE % %5l &3 Bk 129 5K 8. 1%, &
ERIE NP 43. 5% ; 76 H 2R 1B S I 5] &2 30 ik 9 45
BEA/NE 15. 7% , EAE FLIE T+ 88. 8% - 4 FhZy
YI¥IREH 4> 1 EDVR ThAgREAS, 735 5 i % 4 Ach
BRI RTRENEY K. XRERLH TP M%E
HifiE TC L 2 IEH K ULT, HAHK A0 8o
TC 5NEBENAMK(r= - 0.57), #—FKIE
7 I AE R EDVR RS £ 6 R 25

— SR P B 3R I AR AR SO0 P Bz 4 L 4y
WA R — 5% LA &% 48 R 1~ NO I Bz 25 kG 0 % B %%
AR ZGZH 1) NO /K-F B AR H B ARV IR A R (B R B 4t
2R, WEERKTPSRAAET BARMIED, H
HAEFHEBHAERG %KY BT KSHEE
o i i IURE /5 NO B 8 IE #4822 (HAE s
R k5 . AR NO AP 7 2 A2 AR AL, 3.
AT E 7 M A BELH 43 INOS 1P Bz 25, [) i A6 )
T ACE MERRIE. 50 ER, WEEM ACE 7£1E
WRAMERIE, INOS W LERKIL; 7 As BRI G, 3
R E mERIE. &2 EE N K EINOS
A ACE J: R R, {HRCRAUA Je 3 2 A7 2 AT 40
3P R AR B A 5 ¥ SRR R, {H BLNOS A
ACE Rl 509 W1 s TR I8 3 R 7 [ R &
A A H BRS04 R R A2 T B P T A P A )
YEF 538 2 10 2% T B 2. 2 0
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B -FHERGHL —MAEBRES TARE
EURAR R IA, T 76 22 AR 3R R BOR I ) AT VA
YRR, Fh I3 PN R 20 BRI L5 SF 3 UL A0 5 A, i AL
NO “E i B8 J1 v T N B A 2 — 2 AL S 8 (en-
dothelial nitric oxide synthase, eNOS) , 7E As F7 G fLL 5
MAFFE ¥ NO /Ko Ohara W78 B7R, iR MLAE AT,
WA H R AR 2, (15 NO AL RE M g hn,
52, Sk FEREL ) EDVR 3 5F FE2 T NO /Y
Bk Ak 20 i T A f& NOS By 2Rt Y . X — KIS
FERE A SCAS [F] 40 3] 75 NO ¥R B ZE 7, As BT 4
FER B INOS i NO A Bl 2 (1 [RII, B T 4 RS2 40
BANKENEE B NOS 752 T, B NO R H
AT RERE, S EULE NO WU E (8 1 B
F—J7H, £ AYAE, TC TR T eNOS 7
PE, NG EEPERT NO 32 . N & 1 AL A B ok
R QR AL LB W 4a ), 7E & IR AR N R 1
FIKIRTG, [FI ACE FI (1 920 {88 I 58 8% 533 11 if
BEIREK @b, 2Bt 7 EDVR BT

PUEACAE FI R SEIR: EAHT 58 v, 3RATT DAL 375
BRI R o i E AT I S BT A R T A Y
FEFE, LA SOD [ ML IE FR A B 2RI BE ). RN
H SRR S B EAE iR 2, BARZ YR BE U] &
BN SOD K, {5 % A7 2% F1 T 458 2 3 9K 1 T4
TR, R TR R R R . B
TR, SRR B R YR T = TC AR o 1 Ak
Y, B SOD TR G &, (HA 2 BB Frad 2 1) i
Fud B . K2 BT FREY], FAREE IR E
R % /2 55 EDVR F=fS 1 R R o Liao 251 0 &
PR, A ALK E T i 5 1 R A mT DA RIS 9 B2 B NOS
PR R s /K P, AR R i B 1 OB ] e OO A e A
AR B 1A S A AT 2 I £ 1 OB ] s e % A4 4 1) E

CRE- e

Ach Z4EAF K EDVR, 11 % JE 52 464 S 1 & 55K
YER TR . (R FRATTIA Dy, JF 4838 3 2 A 5 ]
RET 23 M d e Pt A F oG8 17 5258 % ) EDVR.

4 T2 35 AT 2 25 0505 S0 M B0 k0 R B A 1
PN AR A L A T 5K T R, A DL B A SRR
;11 INOS P 225 1 F1 ACE JE R ik (2L, i 4
AR 0T N Rz Dy e 4 5 RS, 1] BE 2 EDVR 0%
(1) 3= EEHLH o
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