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(P<0.01), e S BokE OKkE oEEREHNB2MRNA B ALK EF 43 (P<0.01). &L ik
RITTR2EHFHOANSRERAAHKEINRLE 0T AL s TR ETEL L A0S B as kL
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Effect of Atorvastatin on Intimal Hyperplasia of Carotid Artery After Adventitia Removal

in Spontaneously Hypertensive Rats
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[ ABSTRACT] Aim To investigate the effect of atorvastatin on intimal hyperplasia of carotid artery after adventitia removal
in spontaneously hypertensive rats (SHR) . Methods Thirteerrweek-old male SHR ( n= 24) removed right carotid artery
adventitia were randomized into three groups ( n= 8, each): SHR group, atorvastatin group and valsartan group. 8 age matched
male Wistar- Kyoto rats were selected as the normal control group (WKY group) .  Plasma and carotid artery angiotensin ({ Ang
(©) levels were measured by radioimmunoassay. ~ Lumen cross section area (LA) , intraelastic layer area (TELA) and extraelastic
layer area (EELA) were measured by computed video processing, and the ratio of (IELA- LA)/( EELA- TELA) was calculated.
The expression of angiotensin converting enzyme-2 ( ACE-2) protein was determined by immunohistochemistry method.  The ex-
pression of ACE-2 mRNA was evaluated by reverse transcriptiorr polymerase chain reaction ( RT-PCR) . Results Compared
with adventitia integrity, the intimal hyperplasia in adventitia removal was exacerbated significantly ( P< 0.01), and it was mark-
edly inhibited both in atorvastatin and valsartan group (all P< 0.01). Carotid artery Ang ®level in adventitia removal was sig-
nificantly higher than that in adventitia integrity ( P< 0.01), while the expression of ACE-2 mRNA and protein in adventitia re-
moval was markedly lower than that in adventitia integrity ( P< 0.01). Compared with SHR group, carotid artery Ang @ level
in atorvastatin group were reduced significantly ( P< 0.01), whereas plasma Ang @ level, the expression of ACE-2 mRNA and
protein were increased markedly (all P< 0.01). Conclusions Intimal hyperplasia in carotid artery after adventitia removal
in SHR is markedly reversed by atorvastatin, which may be related to local ACE-2 up-regulation.

[ HEA] 20060629 [fEEIHEA] 2006 10-08

[EEWB] oo rg BB L 56 (20040551) BEHD

H’E%ﬁfl\] FEzA, WA, FAEE, #8%, B LR A S0, §F 5 7 B LR T G TY, Frmail A yjswac@ sina. como
W, FAEEIN, H%, mEwE R A S, WEFE 7 1) 9 0 %iiﬁ*ﬂ‘ﬁ‘%ﬁi'@ﬂl,%”, Frmail N caoheng@ medmail. com. cn. VER G, W
Az, B, 3 B A OO B ST R N A



CN 43-1262/ R + [H 3 Bkt 1k 44 & 2006 F55 14 525 10 863

IR AW FE R B, LA AP I8 B B
R, A S AL G 2 5 1 0 I8 50
8 B R s ML B AR T I AT 4 4
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BATSS5H AR o IR RE b TT 252
T DAl e o o A ) R A, A M I B B oA
FEREAL DS . AR = BT A S s B R AR At 7T ] B35
Mg B K P I K B ( spontaneously  hypertensive
rats, SHR) [0 55 8 309 H 0 1f 5 2 98 5 i1 2 2%
AN L 2 28 R S e G ], e R AR B . AR BT AT
ZBR SHR — BN RKAMEL, DLERT 25 41 A 1 N
386 25 R A ARl FEAR AT R R 97 AR 4 R L
o

R CEEE L op s

1.1 =554

24 H SHR, 13 B # M, KR E 272120 ¢, 1T B
R EETRPFEN. FABEHENLS N Z4H
(&4 8 H): SHR 4. 7 F4& A 7T [ 30 mg/ (kg d) ]
Fa%f b 3 4020 mg/(kged)]. [ B # 1 % Wistar
Kyoto A i 8 RAE 4 IE% i JE* B4 .
1.2 FERXFSNE

mERKE ORAHEG (AT T EHE
RFARE), EMEMLFRA LG HEFEFME —
EF —TE A E A Y (SABC) Fn 4t B 5 £ K
(RXHELEAH TR/ E),DAB & &K A &
EY 7K £ # LB 2( angiotensin converting enzyme-2,
ACE-2) B B-actin 5| 4( K 2 85 & 4 &) & A 30F IR
FEAE), ELATE WAL S(EHEHNFK
74 IR &), 3# # F B MMLV . RNasin ( Promega /A
#), Taq BE( LEHRRELAWBE AR R F),
dNTP( L A& T A TREFE AR HF R E]), DEPC
(Sigma 2 F) o HKRF N AL
1.3 EMEIMRAREHIE

SHR 2 & 12 h EHE, X Bt 29 8 B3 5 A
B PTEEETHHFAEG L, £F, EETFAFTH
AT B SR Bk, B AR IR B W Bk
BR % o4 W ( PBS WR) 3% ¥ A& 3 30 Bk (&= 4 BE ) 15
min, ERAEHRET AT A FHERSE, K42
cam, [BI R B A U 330 Bk (1 R 2 B M) AT BF A
AL BB AE 4 Bl R Xt BB, B UAAR B A7 B R B TR 22 i
EREMINE, & EEE4 S KK,
1.4 SEIBKFRAH &

-8 AN E Fk, 2B UL 22 2 5 3L H 34T 0 3

FHEBEW: L HEHASmm KEBELAKFEHR
Bk, R T G, AR O0.05 g HE
BB 1099 Aw 0. 86% vk A& I 3 A, #l &K 1% 13
HRARA K, FlEIXLIRELICEHT#
AT, 72 15 min W Z @&, 4 Crk458F 1 h /5 L4 3 000
ymin &2 10 min, ] EFR B E A FRRF, AT 0
& %7K £ @) angiotensin &) Ang @) K E M ZE. @f
HH 4 5 mm, DEPC A 9 JE 8 7% 7% 1, B\ 4 DEPC
AREAGEXENBECE T, BRARARSE, ATH
I ACE-2 mRNA; (44 30 flcBX UL 4% % B W BE [B] = 24
h E AT B TR, BAT R EE BT R, F &
THPNFE RN T EF R BT ENEEH.
1.5 MmERE

MEE SN R B 5 mL, B\ T4 #4407 K EE K&
EDTA B4t & AR 41, 4C# E 2 h /&, L 3 000
JminfKEFH L 10 min(4CEHT), 2 BLEFAT
Ang GV Z | =
1.6 [MIZFIMEHEKIEE5KEFE CGRENE

AT e kN E i R B Bk Ang ©F B,
BT RERANE(REE 10 gL, #18F 7 R
#< 15%, #AEF R H< 10%) A #AT.
1.7 SEMBkRSEIERR

BT s A G B BB EN R G, ER
RN AERREFENREL AL 6, EER
TRNAEAR, ASBARZE N+ E. HEH
FREGERZHN, FEEAGEERRNEH )
fii & B 4% B E A (lumen cross section area, LA) « 4 3
71 2 B % H R (intraelastic layer area, IELA) | 458 7/
JZ Bl % T A7 extrelastic layer area, EELA) , 1+ % 4 f&
B A A R o B AR L E
1.8 HHFRREMER AN Mok ME RKR
#:{¢E§ 2 mRNA RiA

ACE-2 Lk ¥ 5l # 5°-ATGAAGAGTATGTG-
GTCCTG, T# 51 41 5 -GAAAGGGAGTAGTCAAAGGG,
¥ 3 B 307 bp, Bactin L # 5| 47 5°-CCCAGAG-
CAAGAGAGGCATCC, T ¥ 5| 41 5’ -ACATCIGCIG-
GAAGGTGGAC, ¥ 3% A i 894 bp. ¥ Kk % 50 W,
§ B4 94 CTRE M 3 min, 94°CE M 40 s~ 62 °CiR
K40 s T2CHEAM 40 s, 32 MNEIH 5 T2 CHE f# 8
min; ¥ M E 1. 5% FEREAE Bk, EANEE R R &
REAMATEE UFNER SN SZHEATKE R
fE1E % mRNA A8 %t & ik &,
1.9 GZA LI FH M)k F 8 AN 4058 M & 5%
ik REFILEE 2 ERFRIE

1 5 % AR 4 K, A A 2, 0. 01 mol/L 44
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WL 2w B, n IE %\l 3 o vE v, 37 °C
20 mino. vk B H B — 4 ACE-2,4 CE &, Im A H
Z 4\l #4089 — 42, 37 °C 20 min, 47 SABC, 37 C 20
min, DAB B €., mEHMMTAABAE ZREECH
AR A A PR, R ELIE A EMITE
NEGI TR AN Ik ACE2 R EF B HTAE
E 4o
110 ZEHFEaH

B Ts 27, RAEHE T Z0M, 24
HEFHF LK K A SNK-q %, ML P<0.05 5=
FH AT FE N EF SPSSI12.0 K1t .

2 # R

2.1 PAFEfR AT XS KIS S S Bk A BE 1 A Fn o
PEEFRAIF

SHR ZH X000 pAg 5384 A= i g s 1 o ot B ZH I S =
F (P< 0.01), £~ P 155 A= 2 B A A0 5 58
553 = (P < 0.05), FIFEA AR YT 4 RN 45 70 HH 41
UM Py 35 A= %52 SHR 20 B 29k /b (P #51< 0. 01) .
SHR ZH 93 {251 20 Jik r JE& T AR 52 1 5 0t HEZEL 3 & ( P
<0.05f P<0.01; & 1FIE1.

L PFERAT X ASME D E AR R EE AR (« £, n= 8, mm’)

P fEE A HR I T R
|
1t 58 B A FAMEM A JIE 5E B A FAMEM
IEH AL 0.55%0. 08 0.91 £0. 09 0. 016 0. 0052 0. 019 0. 0035
SHR 41 1. 29 %0. 09" 1. 62 £0. 42¢ 0. 024 £0. 0074 0. 025 £0. 0054"
BT FEA% At YT 41 0.84%0.11¢ 1. 06 £0. 14¢ 0. 021 £0. 0064 0. 023 £0. 0046
ARy A 0.73 %0. 15" 1.05 0. 13¢ 0. 020 £0. 0054 0. 021 £0. 0035

a N P<0.05, bA P< 0.0, 5IEEXMALE: ¢ P<0.01, 5/METEMIE; d N P<0.01, 5 SHR ALK,

1. BBk REALLFRE (% 200)
VT4, D NEvbIHA.

2.2 BFEARMRDT 2 SR FS 3% F0 S Eh Bk 0 B 5%
k& CRERNZMN

SIEH XA th, SHR 21 1fi 357 K XU 251 5 Fik
Ang @RI ETFE (P< 0.01); 54ME 2R
b, SHR 2H 2 AMEM 250 2 ik Ang GO % W 2 38 =5 ( P
< 0.01); 55 SHR 4AH L, BT FEAAthyT 4L A0 v b 30 44
M3 Ang OIRFEBHRIE = (P< 0. 01), U3 ik
Ang @KW B FEAK( 3 P< 0.01; & 2)

TERIMESEREM, AT EAMEM; A D9IEF XTI, B Oy A RS ML, C BT

2. AT X MR ME R KR CRERF N
(x £s, n= 8, ng/L)

i | i % AN I 5 B ] A
IE X R AL 208.29+62.26 21.84%8.81  68.33+12.88
SHR 41 442.671102. 88 65.4118.91° 92.46 +11. 67

B FCAR M iT20  649. 48 £127. 44° 39.84 +12.94° 57.34 £10. 26°
AivbH 4
a’j P< 0.01, 5IEHXTIRALLLES b oA P< 0.01, S54MEsERN
Lb#E; ¢ N P< 0.01, 5 SHR ALk,

930. 86 £135.84° 27.17£9.78°  45.05 £8. 45°
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2.3 FFEEMITEIMNERETRIAKLE R KRR
el 2 ZEBF mRNA FRiXHIRN

SHR 4 ACE-2 2 A1 mRNA 37 XU i )
BEMTIEEMIRA(P< 0.01), 24N %5k fE

SR B2 > (P < 0. 01); B Gkt 7T 4L R 4 v
THZH U i 8 SHR R T (P< 0.01), 4
H AR BT e VT H S R (P< 0.01), W3R 3
K 2 3,

% 3. FIHEMRAEST X SRt Bk i & E 3K B 0B 2 AR mRNA FAMEM (v £s, n=8)

HH mRNA
|
AP 5 HE A F AP A1 I e B F AP
TEH X R 2 146. 75 £10. 21 166. 63 £6. 80 2.8210.37 2.29 +0. 39
SHR 41 195. 63 £8. 42° 218. 38 £5. 99 1. 46 +0. 22° 0. 66 X0. 10®
BT A% AT 41 170. 25 £8. 15° 188.25 19, 94¢ 2.08 X0. 18° 1.53%0.21°
ARy A 160. 13 £9. 39 176. 13 £6. 107 2.45%0. 21 1.95 £0. 259

aN P< 0.0, SIEEXRALLE; b P<0.01, SHMEFTEMLILE; ¢ P< 0.01, 5 SHR ALHE; d 2l P< 0.01, SBTFEMAAMRTTHELE .

2. MENBkME EK R LEE 2 mRNA BI3RIA
RAhTTH, 4 NEVPIHH, M N marker.

B 3. RMRTMEBKIE R KBEE 2 EENRRELRUFRE (x200)

BoNEKMEIMES, CAMFLMARMITA, D AV IHA,

3 i

0T 5 L S PR 3o o o 4 VB Lok, BEAE
FRYIT 9T % B Th 7 18 0 P T I 65 PAY I8 PO 33 4% 48 I
IS AL AP L0 L P97 3K e 7 T T e 2 98 %
M AMERIE R o IERK ER 22 1Y) S B0 IE 52 1M S M
FEMAE B ThRE & 5 F i 5 8 95 P2 op ke B o

TERAMNESEREM, LA FAMNEM; 1 RIEF XA, 2 E RS, 3 Ak

EASMESERM, FRESMEM; A J9IEN XA,

ZER" . AT 2B SHR — 035030 fik i) 1 &
M, W5 2 SHR AMEE 52 B A2 A1 ) Py J 1
A PRI o HR AL B 8, 1 L SHR 25 AR AN S A A1
i e B B 2, 2 W 25 ok I 7 &b mT o R ot ) PN
FRIG 2L, [ 3 B A A R I A B DR AR
T 5 A A B A YRR A SR A A MR 1 R 8 R ik
AR TN REIFEMA I A DL 25 RAR — 2. BT FTIRI 3
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L8R ) % ML A1 BT Fp R T AR 5% AN K, 37 4k
IS 1t A A s T AR B 982D LR ) P9 IR A, [N
LR AMIE AT 2 R I 1E H Th RE AN 52 1f 4 9B
YER, TiiX —{F F o] B85 I B AT B 28 KA < 2%
5% 107 Ve R0 LA A P A BRI B A A R

R FE AR AT 2 N A B 58 = AR T S5 26547,
B L IE I A P P e o e P R S B ——
i — =W R B A &R, 75 G R
A1) L[] 2 8 ) R0 B, 1) 7 PR 2 R S AT AR )
M, T 2 8tk e R IT R E
B I BRI Y . AR RS TR AR A
VT TR, A0 e B A 22 A1 B0 (1 P F 8 A= 3543
FIBH B 0, BORBEE GV H A, R IR AR T AT
b B 2 A/ B S L P MBS P 3 A, o I R
W, X R T TR R RE ThRe LA
13 IR )VE .

Bx —MERKERG L HRE T & MLER
AVRBR—ANEERY, Ang O H EBHN T
2z —, AT i 2 A A (e v o i EE
AR KB, SHR HAEIE IR Ang O FE B
T, ML 70 Ang R FETRBA B 1Y 2, Hop J:4h
S e A1 BB 5 B A v B X, T LS5 P R A= R
FH—2, 378 Ang ORT BB (2 25 1 ML P 3 A2
BRL 7, [R] B4 715 56 8 (1 11 55 41 R AT 1 55 = 350 Ang
WERX—EH . KA, 47 0 F6 0t T+
J& , P Ang MR T =y, 10 1L =) 36 Ang OIKREE R
R, OB S LR AR, SRR FTFEAR AT AT REd i ok
HRHMNE S N R D RE, FH] N X ACE A A%, ik
DA R B Ang COHE i, R H5 D) AL A5 PN FEE 364 A 1)
TERT . Mitani 257" 82 89F 70 A A 77 %o v I oo o Ao 7
FREFNK ACE HIsZm, KIMHL Ang ©F I D
& T AR YT BE 2 35 PR 4L 23 ACE IR FEFIE 1%
FREt. AW 50 R BT AR YT )5, 3K Ang COMK BE
BT, ML ET S L R Ang VD 5 FE g
Pk [ ) 2 k2>, A7 R SR IR A R

TR ACE2 2B & —IMERKERE RS
g R, A EFIEVER, PR A4 g ER K
Ang (o) R W 15 100 Hs 0 00 1) 0L A~ 0 UL 3 5 O A
FH, AT o5 3 1 2 %81 . Boehm &5 4R 3E, 7E 7
B ACE-2 HI/N AR Ang GUK-F BT, $278 ACE-2
AL ACE [IPER, BI85 Ang ©FT A T IR ZE O WL

ARG S A A RAEH . ABESTH, SHR 4
TEAIME 58 AN AN 25 1 RN 2 2841 T 1E 35 % B4, 22
ANE S % A0 52 R B B ek /b . 3R SHR I
HMEZBRIE ACE-2 3t — 2 ek /b, AR ™= 0 AH B2 sk
b I P LG TE A RS, 5 R
Ang R P RIVEH, 3[R 5 305 HME 5 & N G
ARl [ B A 3 7 OE 5 AN IR AT B A 4 ) R
ACE-2 ZF H AT mRNA FEAK IR A, FE B AR L i A
B ARWE T, BIFEAARTT 52 & XU 22 ik ACE-
2 A mRNA (3R ak, 1878 BB AR AR VT il M % 5%
BT ACE2 3Ri5. ACE-2 Rk B, —
J5 THAE Ang R R N T80 /0 Ang GIIARIZLNE, 7
— 7T Ang ( 1-7) 22 S N K #5455t Ang G A
AEFN ) AT e I . & TR FEAR AT A
il 8 ACE-2 3R, B Rt — B0t
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