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Effect of atorvastatin on blood pressure in spontaneously hypertensive rats
GE Chang - jiang, HU Shen — jiang
( Department of Cardiology , The First Affiliated Hospital, College of Medicine, Zhejiang University , Hangzhou 310003, China )
[ABSTRACT] AIM: To explore the mechanisms underlying the effect of atorvastatin on blood pressure in spontaneously hy-
pertensive rats (SHR). METHODS: The effects of atorvastatin on plasma endothelin — 1, aortic nitric oxide synthase, aortic
smooth muscle cell (ASMC) apoptosis and p27 expression in SHR were evaluated. 12 eight — week — old SHR were randomized into
atorvastatin group (ATV, n=6) and SHR group (2 =6). 6 age — matched normotensive Wistar — Kyoto rats (WKY) were served
ax controls. 50 mgrkg™'+d™"' of atorvastatin was administered to ATV by gavage for 10 weeks. Serum cholesterol and riglycerides
were measured, and systolic blood pressure of eaudal artery was examined. Plasma endothelin — 1 and nitric oxide synthase activity
of aortic tissue were measured. -ASMC apoptosis rate was delected by TUNEL technique, and positive expression rate of P27 in
ASMC was analyzed. RESULTS: After 10 weeks, systolic blood pressure in ATV was significantly lower than that in SHR
[(134.17 £3.60)mmHg s (173.333.78)mmHg, P <0.01]. Compared with SHR, serum cholesterol and triglycerides were
significantly lower ( P < 0.01, P < 0.01) in ATV. Additionally, atorvastatin significantly decreased plasma endothelin — 1
[(130.04 £ 40.07) ng/L »s (196.74 + 59.69) ng/L, P < 0.05] and increased nitric oxide synthase activity in aortic tissue
[(0.189 £0.040)kU/g protein »s (0.124 + 0.057)kU/g protein, P < 0.01], compared with SHR. ASMC apoplosis rate was
higher in ATV than that in SHR (16.94% +3.08% s 9.01% +2.36%, P <0.01). Compared with WKY, positive expression
rate of p27 in ASMC from ATV was higher (33.02% +5.01% s 24.25% +4.41% , P <0.05), whereas that was lower in SHR
(16.08% +7.09% wvs 24.25% +4.41% , P <0.01). CONCLUSION: Atorvastatin may reduce the plasma endothelin — 1, up
— regulate nitric oxide synthase activity and ASMC P27 expression and facilitate ASMC apoptosis, which may effectively reduce blood
pressure in SHR.

(A 2004 - 05 - 26 (#8E B3] 2004 - 0727
»[BEWE] BFEFARBSEEE I T A (No.30470715); B R B T &R R84 2B A & UIRTFE 2 (No.
20040335118)

AEIRYEE Tel: 0571 - 87236569; E - mail: s0hu0001 @ hotmail. com



+ 2325 -

[KEY WORDS] Atorvastatin; Hypertension; Rats; Endothelin - 1; Nitric oxide synthase; Aorta; Apoptosis; Protein P27

KIHALAKATT 254 3 2AF S — R FEAR 25 0
RITGR, AT , 3T JLAF 3 i — L6 SCHR 4 38 A AT
E SR SR R B Y B, T 26254 (i
FAABTT TR RARTT 56) (I RLAT, 14 T A ROt 15 )
LR E B AR B L R B spontaneously hy-
pertensive rats, SHR) (4 il 4% @502, {HR, 53X —%4
YRR AL A B

R LR R R 5 M N R REE LA D)
FASK , e ML e R v o B SH BB A , T oA B B4 Je Y
2% - 1(endothelin - 1, ET - 1) F1—E AL A (nitric ox-
ide, NO)MF-# 438, 5 BUME G5 FIDIREA# — 2
AL, J3—J7 W, = I 9 B A R 8 R sh Bk i
ERE, X — B 5 3 LA A 56 0 4 e
T2 IE R AR O, A 20 e 3 5 Ja] 3R 32 40 M S 3
ARV B ) (cyclin - dependent kinase
inhibitor, CDKI)4H p27 )57 [a] P45 , FEAR AT A AT
REE TR R P27 2B H 3k DL B A0 I T, DA 7E 8K
¥ SHR L i B v R BURAE AT B, R BER
LI SHR 9L Bt BY, S0 R BRI FE A i T o] GE R
SHR ¥ ET - 1.NO & E§ (NOS) . ASMC P27 H [ #ik
AR B TR RE,

w B M A K

1 #8

1.1 #4 SAKREHREEHEANHAEMEXR
(SHR)12 B,k 115-122 gCERIAE 118 g3 ),
LA B 1) JE i A B Y {8 SR R M Wistar Kyoto KR
(WKY)6 R, LR KRB A S FE K
HFE

1.2 238 MFE  FHEEATT (atorvastatin, 7
AL YR [ EREI A RRA R (P EKE ) B .
i A5 AR B E (TC) A1 4 H 3 = 85 (TG) I 2 X &
(A AL 2T A F ) ET - 1 0 & (FH#
PR 2Bl B AT S BE R 5T T ) s NOS W 2 1R 77 & (8
HEREY TERF); REKH p27(%@ Santa
. Cruz Biotechnology A &) ) ; B4R i 48 4 B ( horseradish
peroxidase, HRP)F77 ) LLI 3512 —Hi#1 DAB(3, 3’
- CHREBER) B AW (FFE Dako A7) ; In Situ
Cell Apoptosis Detection Kit 1 ( BOSTER 2 #]), HX -
11 o R 0 23000 2 S (il v B B R 2 1l A
TRERM),

2 K&

2.1 ERHmiyafLE 12 LM SHR FEYL4T
HBTHEARMTTIAF4L(ATV 40, n=6)F1SHR #H(n =
6)o WKY(n=6)EREHTIA. ATV A KRAL

50mg-kg™' - d ' BIHEARALIT N | mL KB AEE,
SHR 481 WKY B Xt S ERWAKEY, X
B E BORL IR R IR, B ROk, 3R 10 B, Wil
LEHIALAE 10 R KRB EH BERES R ki
AT, ESET R 3 B,
2.2 FEBRHBRER HE410 R85, 0B KRA 2%
3B HE R4 (45 me/kg) B TSRS , M ZE O B 4
B Pk 4y 1.5 mL, R#EE AH 10% EDTA - 2Na
30 pLF1 400 U(40 pl) 30 BAEEEOIE B, 1B 5,4 C,
3 000 r/minf.(» 10 min, 7} B ML, - 20 CHKF RS
ZMWET - 1, HBAN W2 ol FHkm#BES,
2 000 r/min#.(> 5 min, 738 M , FFilE TC #1 TG &
B, RN, R E AF .
2.3 @ TC.TG 4 ET- 1 & H4r B uynig A
H 3L 7600 4 B 3 A= 1k 43 07 (U 77 & 1 B 34T TC
TG SEME, P ET- 1 BIHEH &% RIA
H5E M3 BT - 1 B S ieiE e,
2.4 SRk Lib NOS EHm . BUREEM EahBk
S HE,MA IOBHAAEEMTA ALK,
0-4 °C 513, 5.0 10 min, B3 50 pL FAE D2
ZHEMEEHTE, HIW L 80 pL WEH NOS 1F
T, L BZRASNE OS54 1 nmol NO H—1
15 /) B4 (kU/g protein) , B& 5 R 4% B/ NOS W &
A SR TERAE, £k LR NOS TEHERITE
NOS(KL/g i) = L it <
* T R B el

MEFA-SHEA N 2.41+a" x
38.3x10°¢ a*

1,
1><157§EI mg/L

a®: 10% £ IKHHASIHK 80 pL,

2.5 ASMC P27 %@ fiktymzx  BEahhk 10% H
B A B A, B 4 pm 1KY S,
BFEATA L 60 TE R B, B K46, HKIK
Jn1: 1008 R CR p27 HRP AR &AL £ 5 R T4,
DAB {82 b, 3246341 BH P Xt B8 5 FR Xt R,
E R PEY A V8 FHYE T 8], Y PBS WA 1 BifEM
TR, ZERBHE LG T, IEH ASMC 2,
FHPE ASMC E B ERH 6, p27 T FHRELBK,
FER B RARME 3 KA, Bk R
S A EAELEF ( x 400) F BHYE ASMC 8B, iFEH &
A S 4 AU B 43 b, SR ILISEAE S ASMC P27 BB
PR RIER, )

2.6 TUNEL ::# % ASMC A = SCI&# BOSTER
wEl In Situ Cell Apoptosis Detection Kit I 1568 43 i#




- 2326 -

11, FEhBKLL 0] k% KU 8% 7K 46, i TBS 1:200
HEERRTE LIRS K 37 CIHAE, Befak ¥ B 1 TdT R
DIG - dUTP & 1 L, JIA 18 pL AR SR W, TR
MAS . BEE&TRAEY,37 CHRig 120 min, i
BHAW 1 10046 B AL % AL BT & 304K, 50 L/ Jr
INEFRA K | ,37 CIW 30 min. DAB R0, B35
AREE . AT 2L PRS B TUNEL AR A -
SEERFIMTAR M OB T, IE R ASMC B2 5 85 €4, i
T-FIPE ASMC B 258 0, LM B H AR
WEE 5 k) A, BRI TR 5 A SR ARET ( % 400)
T BHM: ASMC 2 80H M Y S AR L
o, Rk FLAMEAE N ASMC PRI,
3 GitEsiE

PR BB « bR (2 + ) 2K, 4Lt
BORMIBE K F 220041, geitab s R A SPsS 10.0
L7 gL

# =X

1 FAXRMF TC.TC &BRHT W FnRBhAkuk 48
& (SBP)HyLL &

BIFEAR MR TT AIZY 10 8 JE , ATV 41 TC #1 TG
SR EFET SHR 4LA1 WKY 4 (5 P <0.01) (£
1. F581K R Sh Bk iic4s JE (SBP) M Lb & L& 2, 47
251G (8 FEI#E) , ATV (A F1 SHR 41 KB SBP L2, 1y
REST WKY 4H(H P<0.01), A58 A,
ATV 41 K B, SBP i Z ik F SHR £ (P < 0.01), SHR
2H SBP 1581 .5 F WKY 4 (P <0.01),

R1 #AKBRLBF TCH TG EEMLE

Tab 1 Serum concentrations of TC and TG of rals in three groups
(mmol/T.. x 5. n=6)
Group TC TG
COWKY  1.49:038  1.09+1.46
SHR 1.5320.22 1.18+1.55
ATV 1.03+0.16°% 0.71£0.19" 2

" P <0.01 ns WKY group; =P <0.0! »s SHR group.
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Tab 2 Gomparison of SBP in three groups (mmHg. x + 5. n=6)

Group 8 weeks 1B lere/ks
WKY 108.33:4.18  119.67%1.63
SHR 153.83=4.40" 173.33+3.78"
ATV 155.69£4.96° 134,17+ 3.60°

* P<0.01 s WKY group; © P <0.01 »s SHR group.
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Tab 3 Comparison of plasma level of ET - 1 and NOS activity of
aorta tissue (x = 5. n=6)

. ET-1 Activity of NOS
Group .

(ng/L) (IEU/ g protein)
WKY 123.80+23.17 0.197 £ 0.054
SHR 196.74 £ 59.69° 0.124£0.057"
ATV 130.04 + 40.07° 0.189 + 0.040°

" P<0.05 us WKY group; © P <0.05 »s SHR group.
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Tab 4  Comparison of ASMC apoptosis rate and ASM(. expression

rate of P27 (x £ 5. n=6)

ASMC apoptosis ASMC expression rate

Croup

rale (%) of P27 (OQ )
ﬂ—WV\VKY 0 o 7724.2511;.41 o
SHR 9.01+£2.36™ 16.08+7.09"
ATV 16.94+3.08™ % 33.02+5.01°%

“P<0.05. " P<0.0 us WKY group; 2P < 0.0l w5 SHR
group.
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