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([ ZE] BN NETEARTHAANZLERXRAaEfRCNaEEKkE OKR 1 fond BkE Ok 2
WETER. Bk RRAAAASRKFEEIRMN M bEEKE ORI b FRKEOTR2EGLRK, R
R FEMNZSMaEFRE OLKR 1 TR KT ©OXKR2mRNA REKF, TLANALHEERANE
KRB GEE, N FEEAE HHB. s FEREAREEARKEEBEOREABEKF. R %
BAAARSLERRESAKREEYBES T Wistarkyoto KR (P< 0.01). 2% 5% 4 BAA4% 6 A, 50mg 7
R TR GEEH R TFE(P<0.01), SEEE. Y EHZBAIKELEREOREERFHIEMKP<0.05 P<

0.01); AAMZLEKRANBASCN LT EEKE ORI T R HRE OTHR2EFGMEELEZEZ L mRNA £
¥ 2 & F Wistarkyoto K R 48(P< 0.01), 6 /5,50 mg FIeAATHLE RKE @4k 1 Faf L mRNA £
ZHEER(P<0.01), Ml B RRKE O R 2ZAOFAEL mRNA A ZXNEFHTOARZLERXAFBA(P<O.
01) . £ MIBMLTHEEKAAMSLERXKGLE, FHONbas EKE @LARAREATEA, P10 E
BRE ORI TH.F%KE @K 2 LA,
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Effect of Atorvastatin on Blood Pressure and Expression of Myocardial Angiotensin Re-

ceptor-1, 2 in Spontaneously Hypertensive Rats
WANG AmrCai, CHENG Bei, XIE Xiao Jing, and XU Hao
( Xiehe Hospital, Tongji Medical College, Huazhong Science& Techonology University, Wuhan 430022, China)
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[ ABSTRACT] Aim To investigate the effect of atorvastatin on blood pressure and expression of myocardial an-
giotensin (receptor 1, angiotensin (®receptor2 in spontaneously hypertensive rats (SHR) . Methods T he localiza-
tion of angiotensin receptor- 1 and angiotensin receptor-2 receptor protein in myocardium was investigated by immunohisto-
chemistric assays. The levels of angiotensin receptor- 1 and angiotensin receptorr2 mRNA expression were detected by in
situ hybridization.  Systolic blood pressure (SBP) was assessed with the tail cuff method before and after treatment with
atorvastatin every 2 weeks.  Blood sample was taken for the determination of serum concentrations of total cholesterol
(TC), triglyceride (TG), high-density lipoprotein cholesterol (HDLC) and low-density lipoprotein cholesterol (LDLC) .
Results SBP in all SHR groups was much higher than that in WKY group before experiment( P< 0.01). SBP
was significantly decreased in 50 mg atorvastatin group at 4 weeks and 6 weeks (P< 0.01). Compared with SHR con-
trol group, there was a significant reduction in serum TC, TG and low density lipoprotein cholesterol concentrations in 50
mg atorvastatin group (P< 0.05, P< 0.01 ). The level of low density lipoprotein cholesterol was reduced merely in 10
mg atorvastatin group (P< 0.05). The levels of angiotensin receptor- 1, angiotensin receptor-2 protein and angiotensin
receptor- 1, angiotensin receptor2 mRNA in SHR control group were significantly higher than those in WKY group ( P<
0.01). After 6 weeks, angiotensin receptor-1 protein level and angiotensin receptor- 1 mRNA expression in 50 mg ator
vastatin group were significantly lower than those in SHR control group ( P< 0.01), whenas angiotensin receptor-2 pro-
tein level and angiotensin receptor2 mRNA expression were markedly higher than those in SHR control group (P < 0.
01). Conclusion Atorvastatin can significantly lower blood pressure, and dowmregulat angiotensin receptor 1 and

upregulat angiotensin receptor-2 in myocardium.
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BA BRSO KRR I R AT 5T 24 SE, At
VTR BR nT A R BRI AR 4, 8 AT BH 2 ek b o0 I
BRI I RO R B AU T LB SR [ I R 2 Ak
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ViR R AME FAEE: oG8 L A R D e S0 ) if
VB UL 3G TR AT A | 15 S A0 R T P MR SR AR
Je Ae: T p R BERRI T 6 VB P 60> o il
FORIL, AT 254 A BRAR I R A AT, L
HlnTEE 5 A I KK R @1 &2 4K (angiotensin
receptorl, ATIR) ﬁ?@ﬁ], ERSNIIR=F-E S
B Z 4K (angiotensin (D receptor-2, AT2R) 521 {1 {A]
WATEAE o ASON T T

1 #R5HEE
1.1 SX¥H4E

24 L B &% £ & M JE K & (spontaneously hyper-
tensive rats, SHR) F2 6 H WistarKyoto KA [
(WKY) 37 16 B, 1%, R E 293120 ¢( g & F
MLz e ), M2 A S HA(EH6
H): 50 mg ML EMITH(FRAE TR L AMIT 50
mg/ kg) <10 mg [ FL X MIT A (F K% T W+ & fh
7T 10 mg/ kg) ARV AT A (F R4 FHY
20 mg/ kg) « SHR * B4 Fn WKY IE#% i 5 xR
(6 R) o M4 & AT (Atorvastatin, I & %) 10 mg/
R (¥R 25 & IR 5 B ), 419 3 (Valsartan, X
X) 80 mg/ Kr(ELFNLHRAE L) . HAWASL
BrEe, A 0.5% M Ak K EmiRs, THH LFA
BH#% 10 mL/ kg ZE# § 425, SHR 4 % WKY 4
GEHRARASERTUERKIES, §H—K, &4
%256 A
1.2 EZERF

& JE B B (total cholesterol, TC) . H 1 = B
(triglyceride, TG) % % & fi§ & & fE B &% (high den-
sity lipoprotein cholesterol, HDLC) & X% & ff & &
AE[E &% (low density lipoprotein cholesterol, LDLC)
EEORERMEAER EFNEREN TERR
Fri AR RARAFEFRERAE BF AT
ATIR F AT2R E &, AW EF ML F R A 1gG, % E
FhE 4R TENYBEUFREL A
W, BALA A &, A KK, ATIR 1 AT2R B
BHBREH R, HAR, EMR LR T FH
DAB B &AM ERk ERXELEAY TR,
1.3 MEMNE

GATEANREHEF 24 F 6 AXAR
fENE A RZRIFIERAST B0 Ok % & (sys
tolic blood pressure, SBP) . & 2 R &4 & K% &

3K, 8% 60 s, BLE T 1E,
1.4 IMAEMIE

B & 0.5 mL, Bk l% % TC.TG.HDLC
1 LDLC & €.
1.5 SEALRZFERNOAN A E %ok E
R0 2 B FERRE

BAEQEHREECNES 2 mm’, A 10% & /K
OAEE, HARARE.EE, F & 6 Um QALY
Fo VA% AL 48 K, WA KW ¥, 0.01 mol/ L
MMERE Z o A G, B %L 3E v H R,
37 C 20 min. WAL AR ATIR F2 AT2R, 4 CH &
Ja, e & AL F AW — 4G, 37°C 20 min, 8
SABC, 37°C20 min, DAB B &,. & FH %: t#hz
%R PBS RE—FIENTEXNE, £RHHME, E
FONARER =6, [HEERACHAREEE
#EE,ATIR 71 AT2R BT HE R MR,

2E BN EREMIENE GO RGN
QLR ET AT IR fn AT2R 32 #H4T 447, & A
A 200 £ AL EF 3% B 9 F 4% 100 A28 B 2 H AR 4
KEE, B TFHEERTF 2.
1.6 JRAIZ3Z AWM O MamE ZKE O 8
2 BIZ K mRNA Fi&'®

RAQEFEHEQIAES 2 mm3, BN 4% %
REBEE, FAMAZEGE, K6 Bm 4 Al
WH. TAERBEREA WAL WEEZE
B, Eim 15 min. 1% %4 X FEE %, £ 10 min.
20 UL/ & Frim T2, 38°C3 he # 20 UL/ &
FmA s i, 38 C# =T ®EMmHKE K, 37°C 30
min. A4 F A R F F, 37 C 60 min. 74k
EXfME—4AYE IEANYEE AW, 37C 20
min. A7 44 &L A HEE, 37 C 20 min, DAB &
B, HRAZ: CPAMEXAHAEEZREEN
Ak BE I

F BT 3B A BT EALE B T R St
LR AT IR #2 AT2R %6 34T 447, A H K
7 200 AL B B T 4R 100 A 48 B AR - 5
B, BPHEEL ¥ 2.
1.7 SitE4E

LI IEZ SPSS10. 0 itk ¢+ B, K iE
Blx ks £, P<0.05 HZRA B M,
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2.1 PUFERMRIT X B & M S i E X R Y4E & 7k F
EpA

Y5250, SHR XFHEZH .50 mg B 4LA%AR T 4. 10
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mg FFCAR A VT 20 R0 45 vb 10 20 IS 4 3 B 2 T
WKY (¥ P< 0.01) . 44%5)5, 50 mg BlFGAAhyT
HAEEE 4 JARAEE 6 A B SHR X EZHBH B T
(3 P< 0.01), 10 mg BT FEAAthyT 20 R F& AN BH
B, BERFIEHZ M ERFERENE (P<0.05, P
< 0.01); BIPHHAFEL A EH 2 A5 4 FAHE 6
JEWCHE 5 SHR X %46 B B F (¥ P< 0.
01), H5 50 mg FHEARA T 240 2 6] 22 7710 8. 3%
PE(P< 0.01) « 5L Z5ATHLL, 50 mg FIFEH AT
TELR 245 4.6 J, W46 K23 R % (38 P< 0.05), 4
WHBZALELE 245 )5 2 W e KD B T F#(P< 0.01) .
2.2 FHEAMSTNBEAMESNEAXRMLESEMN
A

B R I E K RO PR LS WKY 41 1 fig 4% 3
e ER TR EME. ZFEEMITIHRIT 6 5, 50
mg PIFLARAR YT 4 S TC M LDLC & & AR A
Y535 F B& 34% 43% F1 49% (P < 0. 05, P< 0.
01); 10 mg FFLARAH T4l LDLC & &3 & N
(P< 0.05) . &FIEMFLMAMITAH HDLC &k
BRI (3R 1, Table 1) .
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Figure 1. The effect of Atorvastation on systolic blood pressure

in spontaneously hypertensive rats

Table 1. Effect of atorvastatin on concentrations of serum lipids in spontaneously hypertensive rats

- . S L Hith =8 mEERREOMER RS AR
(mmol/ L) (mmol/ L) (mmol/ L) (mmol/ L)

WKY 41 6 1.52%0.16 1.25%0.38 0.50 %0. 15 0.76 0. 11

SHR &4 6 1.58 £0. 26 1.33 £0. 32 0.41 £0.03 0.75 0. 15

50 mg B FEARARIT 4 6 1. 04 0. 22° 0.76 0. 19* 0.34 0. 10 0.37%0. 13"

10 mg P FEAAhTT 4H 6 1. 40 £0. 30 1.18 X0.21¢ 0.37 0. 08 0.51 %0. 13°

A 6 1.52 0. 40° 1.26 *0. 28° 0. 34 %0.07 0. 69 *0. 16

a: P< 0.05, b: P< 0.01, 5 WKY 41f1 SHR XA ¢: P< 0.05, d: P< 0.01, 5 50 mg FHGARABIT AL HLES .

2.3 MHEAKMITHMEEKEZE OFF 1 E8M
mRNA FIZRF M

G I LA SRS R B WKY 2L BH 4 500k S5 7R
RIK, Y%, SHR X BE 20 A% 2 €0 000 25 A0 T g
KN, Gt BR, FHPERIE MRS S . 5 SHR
XTHEZHAH LG, 50 mg FATFEAR A VT 45 FH 14 3% 1A BH 2 5k
A, Y i R, VD I PH M R A BUAE, B E T
WKY 2H; 10 mg FIFEARAITH T B k4. ATIR
BEHRIEFERESIERKI: SHR XA ATIR
PN EEAEE ST WKY 4(P<0.01); 5
SHR X} A AH EL, 50 mg FTFEAR AT 41 Fn 450 3H 20
AT IR P E FEE B2 N E(P< 0.01); 50 mg fi
FEARAMITAHEL 10 mg FIFEARAMMITHIS FREHE (P

< 0.01) (%2, Table 2) .

JERAT 24 22 VAR BB AL AT IR mRNA 3RiX,
WKY ARG E &R, Gt ikim b, SHR X
B Yt IR, B IR TR I8 40415 50 mg Bl FRAKk Al
VTZH BT R AL B s/, Ge 0 3, B I, 4D 35
HFAMERIE BT T WKY 4, 10 mg FHEA 7T 4
5 SHR AL G B2t . ATIR mRNA %
K E RS R KDL SHR B4 AT IR mRNA
T EEHEEERS T WKY A(P<0.01); 5
SHR XA AH L, 50 mg FIFEAAR T ZH A 407 H A
AT IR mRNA P62 BEE M RIS P< 0.01);
BT FEARA YT PR 77 B4 2 1) 22 S AR AE R B 1 (P <
0.01) (X 2, Table 2) .
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2.4 MFIEAMTHNERKR OFH2&B8M
mRNA FTIXRIEM

TR Gt R, AT2R PGB 7
BN RPAR T AR AR (0, B AT 10 L4 A B
M. SHR X410 WL AT2R BH M gL a5
WKY 4R, JtaX 88 iZ; 5 SHR X A L,
50 mg Bl FGARAIT 4O AL AT 2R FEYE St 58 IR
72, 10 mg B L AR Ath 7T 4 A0 45 vb 45 240 34 6 W iR 22
Fo PEESNTE R KD SHR XA 0L AT 2R
FKIEWEET WKY 4(P< 0.01); 50 mg Bl FEA% A
VT2 AT2R RIEW BT SHR X4 (P< 0.01),
1M 10 mg FFEA AT 4L A4V 40 5 SHR o R 40
b = R AR E (K 2, Table 2) o

JRAL Z A R 7R, WKY 44 AT2R mRNA
FEME G B T EAA R ARG A, FE T
O L4 P B % i %% . SHR X BR 4100 L AT2R
mRNA BHMEGe 5 WKY ZH L e iR, Yt IX
W2, 5 SHR 5841 EL 4, 50 mg Bl L4 Ath 7T
HFAPEYL TR 72, 10 mg Bl FEAR At 7T 20 A 25
PWHABEREBTHEER. PEEOMERE
Pl: SHR XfH8ZH AT2R mRNA F£iEHE & T WKY
H(P< 0.01); 50 mg FIFEAARITZH AT2R mRNA
FEWE ST SHR M4 (P< 0.01), 10 mg FIFE

PR TT 4 R 4ivb IR 5 SHR X fR 4 LL i W B %
(3% 2, Table 2)

F2 MEAMRTYELES0EXROINNEERE OF 1.2 BEM mRNA FXHEM(« L)

Table 2. The effect of atorvastatin on expression of angiotensin receptor- 1, angiotensin receptor-2 protein and angiotensin receptor-

1, angiotensin receptor-2 mRNA in myocardium in spontaneously hypertensive rats

M %5k & OF 1 L SR R OR2 1 2
A ! BN mRNA HH mRNA
WKY %4 6 0. 3470 £0. 052 0.3153 +0. 038 0. 1830 £0. 057 0. 1542 £0. 056
SHR * Hi 4l 6 0. 5536 0. 043* 0. 6517 0. 075" 0. 5320 0. 048" 0.2794 +0. 058°

50 mg BT FEARARIT 4
10 mg P FEAAhTT 4H

b A

0. 4340 £0. 048"

0.5233 £0. 041

0. 3084 £0. 028"

0. 4673 £0. 067"

0.5939 £0. 068

0. 3364 *0. 058"

0. 6453 £0. 029"
0. 5503 0. 021

0.5762 £0. 051"

0. 4721 £0. 025"

0.3019 £0. 034

0.2653 0. 031"

a: P< 0.01, 5 WKY L%, b: P<0.01, 5 SHR WHRALLE; ¢: P< 0.01, 5 10 mg FIHEARARIT HELE .

3 4t ie

FIFEAR AT & N LA BRI 3 =AU VTR 459,
"B TR LI I ) P L R O M PR O
—3- R R IR A R, kD H
Fed e, JF B4R E LDLC 246 % &, N
WA LDLC FIiEFR. BeAh, Bl oA Ath 7T 18 Al 411
FIRTAE N E AR B 100 A R, D ATFHEN TG &
HA A b, Rk, BT FEAR AR VT B A B 5 16 s
EA .. ARSI, 50 mg BTFEARARIT A IME TC. TG
AILDLC 7K-“F# SHR X [& 2H & 3 T B, 7 5l PR
34% 43% F1 49% , 10 mg Pl FLARAh T 4Lt 4# LDLC
B R B, 3 W BT FE AR A VT A BE PR AR SHR Y 1ML 7%
TC.TG Al LDLC 7KF

I AR5 i B, AT 2R 25 A B A Y 1R A
i L BA B FEAE FY . Jiang 2509 4R 38 ¥ £R Atk
VI R] B B P SHR 1430 ik e, %E 2% i if e Fé) a3t g
ek B B Th B, AR i 2500 28 B 5 g AR A T 5
SHR FH 7 1fi % &5 g FO Th BE 52 M (1) S 36 vh, R B aRAR

T RIBRAR SHR Bk I K . 7 5236 DA i fIg 5=
) SHR 1E A FERT R, 45 5K I 7E45 T 50 mg [l
FoARAM T 558 2 BV 4E IERN R %, 25 4 F1 6 J& it —
N, 5 SHR SFHRA AR RIAIEL, YRR H & .
XAt YT IS 251 A i A1 R R A 2 — A IE

AW FEAESR T B LA AR VT FR A% SHR F I R AL
BT, J3 501 R FH B 92 2H 2R 4k 22 R0 A A 28 v R B
FIEMEEFIKF L3 AT IR 3647 TIRABF AR, 45
RI, FTFEARAN YT B B2 N AT IR & FF1 mRNA
ML, X5EAMRIE A, W Ichiki 2° 7
WFFEARTT 2525905 AT IR FS20a I, & B 78 S7.A% Al
VT FA SR AR A YT AT BEAR 1L 3“3 LAH ML T AT IR mR-
NA RKiA®, MM T o A/E A, 249N B2 SR
SO —& A4 LRI 5 T R R AEH, woE
W 3% P 1) FH R A T FoKCP I HE AR TR R a7k
F; Wassmann 5 R H, BT FEAR A 7T 7E 53 PR I
JE )[R B, 52 B ) A R A = T R S B ik
ATI1R mRNA Rk, yTRGY T~ ATIR BIHL
il B A AN SE A 2, T RE S A VT SR ] R iR
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IR I —f — 4 JLIE R Rho A A K10,

TSR 595 AT 1R 3R IE 1) 5 WA BIF 72 A0 5 58
Z B S A L EIXT AT2R WSS ikiE. &
WEFE R ISTFEAR A T % SHR A0 L AT2R A &
FAMER, 7EMH 50 mg BTFEARABYT S, 0L AT 2R
FHAM AT2RmRNA FRIAE 3 & T SHR X 4.
FHIBTFLARAR T X SHR O L Ang 24K W E E
FiVER, BN AT1R. EiE AT2R Eik.

MmEEKE @ZK 1(ATIR) M AT2R W& 7E
AR A 2GRS R A ) A 55 O T B A A B A B AE
o fEOME BB, ATIR 1 AT2R ) & 4= 28
b, BP AT 2R Fik L F+. tIER AT2R 760 B
I RER M I R OE, HETE HFHISS T AT IR Fi /S 11
BN o 7E K B Co UL BB BT 85000 J) 32 v A AL Hh, B
AT IR FEPUA AT AL O 732 3 B 7 00 25 8T 5K R HAFI
A AR AR R E 0 56 1002 B B A 1) o AR S i AR
FLCULZH B AE R 5615 21 o403, TN A AT 2R #5957
W2 PH 1B X — R R, X5 mE KR @
(angiotensin II, Ang @) @it [F] AT2R 45 & o K
RS TFROLULEMMINEER R, Bk T AT2R
2 DR] 5 B /)N B of R bR BT R R, AT 2R FE 077K
Ang CHITHE RN mibk T AT2R B/ B v 2
FIE Ang CHIR S 158, X Ang G E A F UK
PEFE S, RIS ME M5, R AT2R 4t FILE
EF9K K AT2R BRZ P52 R AT2R L. %
AT IR #EPUFRIBHBT T, AT2R Moy, 76 ML & 5
BAEARIERRCE . AR NPT AR T 5T
T AT 1R ik, BEI% Ang RN 2B, R 5|
R M Ang QIR FET &1, 10 Ang OKF 1 -
37 AT2R, fff AT2R FRi& LR, F=A £ P 5k
B RO R I R 5O L (R R .
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