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[ Abstract ]Objective . To investigate the effect of telmisartan on Ras/Raf/ERK1/2 signal pathway in rats with myocardial hypertrophy.
Methods ; Totally 30 rats were randomly divided into 3 groups including control group,model group and intervention group. Each
group has 10 rats. Hypodermic injection of normal saline was applied in control group;hypodermic injection of isoproterenol was ap—
plied in model group ; hypodermic injection of isoproterenol and telmisartan was applied in intervention group. Myocardial index and
pathological detections were performed. RT-PCR assay was used to detect ANP mRNA expression. After the model was successfully

made,rats’ left cardiac tissues were collected and p—Raf protein and p—ERK1/2 protein expression was detected by immunohis—
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tochemistry. Results ; Average integral optical density in p—Raf positive area was the highest in model group (P=0.000) followed by

intervention group and control group(P=0.041,P=0.031). Average integral optical density in p~ERK1/2 positive area was the highest in

model group (P=0.000) followed by intervention group and control group (P=0.0039,P=0.023). Conclusions : Telmisartan resists my—

ocardial hypertrophy since it can reduce expressions of Raf protein and ERK1/2 and inhibit the activation of Raf/MEK/ERK signal

pathway

[Key words]myocardial hypertrophy ; telmisartan ; phosphorylation of Raf;phosphorylation of extracellular regulated protein kinasel/2
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ERK {5518 F0E 2R MAEREIR 1L Raf (phospho—
rylation of Raf,p—Raf) FIBEAR fL 40 SNy s 1/2
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Raf/ERK1/2 {3, #5 MELOWUILIR A A 4=, Bk
U IAE N —Fh ARB 2259, vl B 1k 1 3 Bk R
(angiotensin Il , Ang I )5 1l 3 Kk K A2 AR L5 A M
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A LR L (BRI 410118) , (R & 200~220 g,
1 S F AL T 3R AL AR 3 4l X IR AR 2 AT
B, B 10 Ao W IR N IS AR BIER K 6 mi/kg, 5
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NA #g4m]

TCHERBOR RS D3 DL 1 B, Trizol 232 BUE RNA , #2
M Fermentas 19 7% S 050 & Ui B B HRAE 23R I 2.5 g &
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CAATCCTAC-3" , "84 B 290 bp, SZ &1 :95 CHiAE T
3 min; 95 CAEPE 30 5,55 CiR K 30 5,72 CHEH 40 5,30 4>
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B B (H T IR P AR TR /NI (R 1) &St
2EOYHT 3 A2 BT Gt 2E 25 5 (F=5.735,P=0.026; F=
5.174,P=0.036) , BRI B & i %) IR 4H (P=0.000, P=0.000),
T LA T A4 (P=0.046, P=0.043) , T- 15 2H 12 T-%F B 4
(P=0.038,P=0.047) , $/R B AP T F O NUIRE K FRIRYT
Jii ,HM/BM & LVM/BM P i R R,

F1 KROHEEREHRZL (my/g)

Tab.1 Changes in myocardial hypertrophy index of rats ( mg/g )

4151 B (n) HM/BM LVM/BM
XJREEH 10 3.04 +0.02 221+0.01
Rtk 10 4.26 0.03~ 3.16 + 0.09*
Tz 10 3.42+0.01" 2.57 £0.07°

FAE 5.753 5.174

P 0.026 0.036

112 : HM/BM : a, 7 41 5550 BT L5, P=0.000 5 b, T- 104 5 % 21
LbAE, P=0.038 ¢, T HilZH S ERIZH LA, P=0.046; LVM/BM : d , BEFAIZH
Xt AL ELES , P=0.000; e, T TZH 5 % B2 LA, P=0.047 51, T i 4
ST LA P=0.043

22 KASIALIRILFRI

o B2 K B LA PR HE 51 R B 5 (18] 1A ) s BT ZH K
UL WLANAHES AL, B K 1O LT i A 1 st
(BB s TR T X IR 2 (8] (] 1C) , LU
g L, O AT A

1 REBONALRRFEFRI (HE,200x )
Fig.1 Pathological manifestation of myocardial tissues of rats
(HE,200x )

23 KRSMLEL ANP mRNA 49 & ik

5% REAAH EL , BOAUEH AT Fil4 ANP mRNA 3 5 (1.SD-
1=2.67,P=0.000; 1.SD-t=1.85,P=0.047) ; SELHIZHAH [t , T
20 ANP mRNA 1) &K F#MI% (1SD-1=1.94,P=0.039) , WL3 2.
"2,

( OD f& =ANP mRNA/B-actin mRNA )
Tab.2 Relative expression of ANP mRNA in myocardial
tissues of rats

451 % (n) ANP mRNA
Xof HEZH 10 0.07 +0.33
LA L 10 0.26 £ 0.56*
RRiE 10 0.17 £ 0.49"

1 F=4.810,P = 0.032;a, BLFEI 4 5 %5 B 4H A 14, P=0.000; b, T i ZH
SXTIRZARE, P=0.047 ;¢ 83804 5 F4AHEH, P= 0.039

M A B C

ANP mRNA
B—actin mRNA

M. Mark ( DL1000 ) ; A. XF 8841 ; B. BRI C. 314l
2 KEOAEAL ANP mRNA RIZER
Fig.2 Expression of ANP mRNA in myocardial tissues of rats

24 KA SHPULLL p-Raf f2 p-ERK1/2 % & 85 kA

FEIEEE (400 x ) N 1 WLAR B X S8l Ry e S k45 & p—Raf Al
p—ERK1/2 #80L, 55X HRZAAARLE  BORIZH AT TRALE) p-Raf Al
p-ERK1/2 35 FIZRIA B BT ; SRR AR L, T T2 p-Raf
Hl p—ERK1/2 AW WAL, W3 3, 3 4,

# 3 KR p-Raf 1 p-ERK1/2 &i&
Tab.3 Expression of p—Raf protein and p—ERK1/2 in myocardial

cells of rats
2051 %L (n ) p—Raf p-ERK1/2
Xif R 2 10 115.94 + 4.06 92.03 +7.34
FETZH 10 160.72 + 11.49*  154.23 = 4.02
T 10 133.28 £2.73"  129.24 + 3.49¢
FA 5.380 5.763
P1H 0.036 0.031

H cp-Raf:a, B 555 BEL HEHE, P=0.000; b, T T 5 %5 B2 H
5,P=0.031;c, THI S FLES, P=0.410;p-ERK1/2:d, BRI
XTI HLES, P=0.000, e, TTI2H 5 %F BEAH HL A, P=0.023; f, T4
SRR L, P=0.390

3 KE.WALZAESF p-Raf FEAKIRIE ( SP,400 x )
Fig.3 Expression of p—Raf protein in myocardial cells of rats
(SP,400 x )
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B. 12

4 KRBT p-ERK1/2 BAKFEE (SP,400x )
Fig.4 Expression of p—~ERK1/2 protein in myocardial cells of rats ( SP,400 x )
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5 B A S R RO WU JEEASE T 41 3] R RS 7R
WLLHZ p-Raf 5 p-ERK1/2 A FEEEN, 4308701
JEJE 5 Raf/MEK/ERK {5538 B R R , AR K
VPR AR O U IR T ] BEAEAE IR . AL
FERES TG LRES B 24455l RAAS
b FEE T SE IR TR G A5 [ B oK V48 1
Ja REOBE R SR A2 O F R FR R ANP mRNA
T IEH O LA L HE 51 e A A | 1ok B oK VD 3H g
BRI OWE R & A % AE S5 H] RAAS 1t
FE WS A P T RAAS 193 B3GR 225 Ras 5
SPKAC, Ras (5 58 B L 2R R LA 0
i RO JULIE JEE 322308 B AR s S (i T 40 i
FE PN p—Ras & H G LA Ras-GTP, HaTPfE T
Ui Raf BRI, Raf LAGUDE S0 1Y 77 2CIH 57 95 f 2
O UAE B 2 A A A G B 1 AN 2 s Rl | 4 L 242
L O S R A IR IR AL Raf AT
1546 Ras 5 [, [ AR FF Ras—GTP ARASZERF Ras {5
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0 S EE R Raf/MEK/ERK 15518 /2
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{55 B B, T R R Ay bl % f) 2k B
FECT ORI R) & A R ICARAIFGE I A A5 il

Raf/MEK/ERK {55 5538 B S0 /7 7] LA 804 il
WUREJEE R A RIS AR S8 IR OK VD H T30 F 19
AL LS p-Raf Fil p-ERK1/2 Fikidi/b  #LREF
KUPHAER ARB RERSBHIT Raf/MEK/ERK 553 %
WG, X AT RE SR BT O U E R LS, R K
VDI R BRI AR ] Raf/MEK/ERK {55518
PR BRI AR, 25 LAk BRI BTo ML
EJEEAL ] AT BE 59 Raf/MEK/ERK {5 538 BRI
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