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BB EEXT AMI X R INE N K I8EF ERK /CREB mRNA R34 BT ¥

seiE A w2 ALE B A% R B et At hiE i (BEPRERKE HRS — BB
LR, 2 TR 400016 3 P 145 48 IR T4 = AR EE B G PIRE, DU JIT 4B 6210005 ° AR geds vy , S 610041)

i OE: Hih WP REUIHREXT SR O URESE (acute myocardial infarction, AMD) JC SRR P9 Bz DI RE RN AR IS 54 15
141 ( extracellular signal-regulated kinase, ERK)/cAMP [ Jij JGA4-45 6 25 I (cAMP response element binding protein, CREB) {5
ST, Jiik ¥ 40 HOREBEHLA AMI 20 B3V HBR ARG & (olmesartan medoxomil low dose, OML) 2H | 4 3& b
3P 5557 £ (olmesartan medoxomil high dose, OMH ) ZH F{f TR ( Sham) 20 , 1 2 il J5 4 E , K 1fiL &, 1f0. NO | Ang II &%,
NOS M, B 1A = 3 ik 4% B &7 46 Dy ge , MI AR KA A8 X0 L ERK ,CREB mRNA 3RiA/K -, 45 5 Sham 41 He#%, AMI
ZLIMYE NO 5 fiE \NOS FEPEREAR, Mg 3= 20k 9 B AR 1 &7 5K (endothelium-dependent diastole, EDD) L fER , 1fil 5 Ang IT %
I, O ERK (CREB mRNA FIAMAN, 25570 WM. S MSEVM MR T HU5 , ML NO & & (NOS & M 7 & ik
Sham 207K, i) Sk EDD & 25 o4 , [7) i 52 500 S AR M T i 3% Ang 11 55 45, 4 /1y ML A, AR ERK CREB mRNA £
Ik .25 5 8518 B35 VD SH R 76 AN 52 Rl I He (9 Wi 95 W 35 k03 AMI S 4 B2 2 RE 25 L ( Endothelial
dysfunction, ED) , 45 /N MI AR, 0] 525770 80 AR AMI K ELC L ERK .CREB mRNA ik,

KRR WIEVPINR OIS ; A DIREZ L s ERK/CREB {7 75 i

SRS, R322. 12;R542. 22, RI72 THRARIRAD : A

Olmesartan medoxomil attenuates vascular endothelial dysfunction and downregu-

lates ERK /CREB mRNA expression in rats with acute myocardial infarction
GAO Dian-sa', QIN Jian', LAN Li*, FENG Jing’, ZHOU Mei-fang' , LIAO Hui', YANG Jun-qing', ZHOU Qi-xin",
CHEN Yun-zhen' (' Department of Cardiology, First Affiliated Hospital , * College of Pharmacy, Chongqing Medical University, Chongging

400016 ; *Department of Cardiology, Third People’ s Hospital of Mianyang, Mianyang 621000, Sichuan Province; *Center for Disease Con-
trol and Prevention of Chengdu, Chengdu 610041, China)

Abstract: Objective To study the interventional effects of olmesartan medoxomil (OM) on vascular
endothelial function and expressions of ERK/CREB signaling pathway in rats with acute myocardial infarction
(AMI). Methods Totally 24 rats were randomized equally into AMI group, low dose OM treatment group
(OML) and high dose treatment group (OMH). After AMI rat model was established by ligating the left anteri-
or descending branch of coronary artery. Another 7 rat who received sham operation served as sham group. In
24 h after operation, the rats from OML group were given an intragastric injection of 1 mg/kg OM once per day,
and those of OMH group 3 mg/kg. AMI group only received a treatment of latent solvent at same volume. Two
weeks after the interventionall rats were sacrificed after blood pressure was measured, and then levels of blood
NO and Ang II , activities of NOS, endothelial vasomotor effects of isolated thoracic aorta strips, myocardial in-
farctual area and the expressions of ERK mRNA and CREB mRNA in infarctual myocardium were detected and
measured. Results Compared with those in the sham group, levels of serum NO and activities of NOS in AMI
group were much lower, NO in sham and AMI group were 55.69 +10. 40 and 24.46 +3.95 pumol/L respective-
ly, and NOS were 23. 80 +5. 36 and 10. 92 +5. 96 U/ml, respectively. Endothelium-dependent diastole
(EDD) was decreased markedly, (6.15 +0.03) x 10 ° vs (4.45 +0.21) x 10" mol/L in sham and AMI
groups. While the levels of plasma Ang Il in AMI group (281. 14 +84.90 pg/ml) were distinctly higher than in
sham group (181.39 £32.70 pg/ml), accompanied with higher mRNA expressions of ERK1 (0.51 £0.09 wvs
1.23 £0.22) and CREB (0.40 £0.19 vs 1. 15 £0.30) in infarctual myocardium. All of the above differences
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were significant.

%, 55, JLIEVDIHES T AMI K BUMLAE P9 J2 D AE AT ERK/CREB mRNA ik i)+

After the treatment of OM, levels of serum NO and activities of NOS were obviously higher and
almost reached the similar levels as those in sham group. NO was 43.44 +14.17 and 46.73 +11.30 pmol/L in

1363
OML and OMH group, respectively, while NOS were 16.21 £5.42 and 18.69 +6.73 U/ml. Additionally EDD
in isolated aortic strips improved greatly, they were (2.65 +0.12) x10 ™" and (1.66 +£1.00) x 10~ mol/L.
OM not only increased the plasma Ang Il (344.55 £76.74 and 511. 14 £ 146. 65 pg/ml respectively) , but al-

so decreased the size of myocardial infarction and the mRNA expressions of ERK1 (1.02 £0.18 and 0.79 £0. 13)
and CREB (0.90 +0. 18 and 0.65 £0. 16) in infarctual myocardium in a dose-dependant manner. However,

blood pressure in all groups was not affected. Conclusion OM can greatly improve the disordered endothelial
ling pathway

function developing post-AMI, decrease the size of myocardial infarction and down-regulate the mRNA expres-
sions of ERK and CREB in myocardium of infarctual zone in a dose-dependent manner. And all of the above
protective effects of OM are independent on blood pressure lowering.

P Hz 3 e Z£ L (endothelial dysfunction, ED) %

F 2 M0 LS FE (acute myocardial infarction, AMI) &

it 1.3
A RIER AR, ED & AT R 5 A1 M AME S R Y
1M I ( extracellular signal-regulated kinase, ERK)/cAMP
S i TG A 45 4 B 1 ( cAMP response element binding

protein, CREB) i J Bl 28 45 562 . 8l ARB L3
VI IR O 4 P %A 2R ( Olmesartan medoxomil, CS-866,

45 P B2 2 e Fil ERK/CREB {3 238 1% 11 i A5 Ky BA 26
Vb FE R X 0k ) T A

1 HESF %
L1 A AAE

FLpkFE A (1= 25 48 A4k 2230500 A PR | L i 5 F20050325) ,
—H LA (NO) 5—% b A G HF(NOS) U & (B A=
FHEATFER) , 8 55K 3R 1 (angiotension 1T, Ang 1) Ut g
AR (R ZE B B B R T & P oL S S 5 ) L 4
RNA #2875 & ( 1 Hesr L) TRA A F]) ,RT-PCR 37

BEGY (FEY TRARAF) 12100 BUEAUILIA 5K 1) #efig
for (R OB LU FE B 46 FRA D), BL410 A=W HLAESC 36

HLIKAX (LRt AR —48R ) o
1.2 Zhip Rtk

BT AR R FLALEL .

ZMSCHRLS ] #9751 , S 4L R 3 Bk 7w Sl AMIT R

fRT PR B 2L VD IH S ) REAR- 37 25 115 R 3 0 5l ok ok R s 4L
WA N IR . AW E EIRTT AMT KR

BASEVP MG ( Ly = R HE S AHOOT ) |, R 254K
B b R R TR S (R R R 25 R A D At S . 4A10003) , 51

Ak 2T RR A (19 = 2% Fa 50 A BR A 7L 1L 5 20030620 ) |, W6 fiF

R4 (AP ZE AR A BRA ) 721A BRI EI6RE (Ui

JUJ7) ,DEM-96 #I L8 T G 108 (A5 ME A ML HL AR 28
7)) ,Px2 # PCR 1% (3£ E Thermo Hybaid /A H]),DYY-10C #Y

HEVEGT 2% SD KB40 H, 6 ~8 Jll%, M5 (220 = 20)

g, W 55 = ZE B RS B R B B A MR 5 B S 9 sh v
PFATIES 5 SCXK( % 2002008 ) o K FUE M PEIR SR 5 ~7 d ),

Key words: olmesartan medoxomil ; myocardial infarction; endothelial dysfunction; ERK/ CREB signa-

LA B YT

ARG 24 h TS HAESE R 280 U BE (acute myocardial
infarction, AMI) {4 24 FUR BUBEHLY J9: AMI 21 (n =8) ; 3£ Vb IH
P41 (OML 41,0 =8) 452575k 1 mg - kg ™' - d ™' ¢
PN

4L (OMH 2H,n =8) 2452553 g3 mg - kg™ - d ™',

BT AR (Sham 20,0 =7) o 4 B3 V0 HI T8 5 24 B 06 0%
THNET 0. 5% ¥ W HL2F 2 24 b IC IR B, RS 24 ol
1/ d ¥ H 4245, Sham 41 Fe AMI 410 T 25 (A0

Ao 35 A7

A, Hean 2y
2 JH o SEUG A R4 A A7 G S84 h Sham 21 6 H AMI 2]
5 H OML ZH#1 OMH 204 7 H .,
1.4

Sr TR ARG 24 h(FEEHT) , 1.2 JE R 3 bkl e
Feo ARJ5 2 JAIZMRME 5 H bk AR L, 705 103 , SR HIAL 2k, 4%
) G T A5 R A I 5 1L 3 NO % 4 ((mol/L) A1 NOS {1
[wlEoe R B (2

(U/ml) s Bl 3%, SR HOM S 1500 Ang 115 it (pg/ml) , %
1.4.1

20 04

e == Bl ik 2% s AR Ok S B ARJG 2 FRBEER RS

TR, A B B =Bk 2 ~ 3 em A TR IE A % 95% 0, .

5% CO, IRESMEK) Kreb’ s i, 2% Gschwend 2L80 p e
FE M SR

A3 0 1l A8 2% 6 U L R (phenylephrine, PE) (#1545

F2 R 2, TR ( acetyleholine, Ach) A4 ( sodium nitro-
prusside, SNP) f&F3K S,

1.4.1.1

1% 4% A%t PE Ui i PE 28k 1077 ~
10" mol /L, A5 i 215 7 1o Wi 206 i V38 o S5 A WAL 4 Wk 2 1) 1 4
FERoR, JF 1 5 5 de KR8 B I 280 1 — ~F 1 25 1) ¥k 2
(ECs) o

1.4.1.2 G

(-4

45 4% B % Ach (473K 5T
10 ™" mol/L, DA ifi.
7 7R

B R

Ach &) R 1077 ~
1.4.1.3

Ji X BAR U B Ach &5 5K 2R A IR o Il
4R X PE AR IR B 22 L3R, IR 1158 5 | R K& 3 S5 I A%
J—F B2 EE (1Cs, ) o PE WU AR W EE 9 10 ~° mol/L,,
138 4% Fr X SNP (1) £F 5k 2 i
SNP L4 EE 4107 ~10 77 mol/L,
1.4.2

FiE1.4.1.2,
O ILHE H 8, KU JIUREBE T AL 5
R U A8C2E 3 1 U D A 85 D0 R, HE e (5 )i BE U Jr, 2 R

AR5 2 F4bsE
Pleffer 457 {5 ik , 0 ik 7 %8 BT AN K SRR UK
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1.4.3 .JJl ERKI .CREB mRNA Zk#0  ARJS 2 FERE
PR RUE FF B, 20 3 4 8 A2 0 =, B IBOMI BT X0 LR 21, LU
RT-PCR A6, 420500 £ Ui I B4RAE , DL B R R S5 N S
UK AR W G T AR AR A LU (B 3R R H 3 B mRNA 387K
ERKI 5| ¥ FE 51 I 7 5'-ATCTCTGCTGCTGTGTCTTT-3", T 1% -
5'-ATGTTCTGTCAGGGAAAATG-3', 7"y K Ji 4 180 bp, iB K ii
Ji 4 55 °C ;CREB 2|51 I i . 5'-TACCCAGGGAGGAGCAATA-
CA-3', F ¥%: 5'-GGTGCTGTGCGAATCTGGTAT-3" , 7 iy K i g
219 bp, iR KRN 52 C; GAPDH 5|4 )% 51 Fiif: 5'-AATG-
CATCCTGCACCACCAA-3", Fii#:5 -GTAGCCATATTCATTGTCA-
TA-3', = 2R 515 bp iR KRR 55 C
1.5 %itsaE

BAELL x =5 FIR, ok H SAS 8.2 GEit i, il & b BCR H
AR Ty 22 434, AT B 41 18] bb 5 R A i 1 22 4%
Br, 28 tLBCR A SNK-q K55 .

2 HR

2.1 KRR LR

TEARHI, RS 24 b, ARJGE 1.2 8 4 AN ] 3 i iR U2 3h
JoRWAC s e, 2L 9] FU AR R 127 22 5, AR W1 R SE VD SR AE AR S 5
Jit IRV T P e AMI R BRI TE B B 5m (R 1)

F1 HAXRENKKAEELR (mmHg, =)

gt n ARHI RJ5 24 h AJE 1 AJe 2 JA

Sham#H 6 110.0£10.0 105.0£13.2 106.0+7.2 105.0+8.7
AMI4l 5 110.8=11.5 102.0+9.1  99.0=x12.1 108.6+11.4
OML#ZH 7 118.2%6.1 105.0+8.1 102.6%9.9 104.89.6
OMH# 7 105.8=+13.4 113.4x11.8 101.4+6.3 102.0=13.4

2.2 fFE NO 5 Angll &0 &

AMI 41 [l NO %5 Sham £ PH @ (&1, 2 7F B &M 4R
SEVDIAEE TS ,NO KA [T+ 2 Sham 17K, (HR R F 2
RIEYPIANRRAI LA ) 5 Sham 12 (035 R EME2E S . 5 Sham 4]
LA, Hor 3 M Angll 548 14 (P <0.05) ,OMH 4 5
AMI 41 OMH 415 OML Zi[n] Lb e 22 55 b 3, AT DB SE VD3R TR T
e 2 EHEME TS T 3 AnglKF (3£ 2) .

F2 HHAKXRMENO M3 Ang I KFELE (3 =)

26 53] n NO( pmol/L) AngII (pg/ml)
Sham £ 6 55.7£10.4 181.4 £32.7
AMI 24 5 24.5 +4.0° 281.1 +84.9*
OML 2 7 43.4 +14.2 344.6 £76.7%
OMH #{ 7 46.7+11.3 511.1 +146.72

a: P<0.05,%5 Sham £83t4%; b: P<0.05,%5 AMI 48% OML 481b4%

% NOS &M 2
AMI 1137 NOS % 4% Sham 2H BH G REAR ] 43514 (10. 92 +
5.96) .(23.80 +5.36) U/ml, P <0.05 ] ; B35 Vb H0 1% F Wi 5 7+
75 % Sham 217K, {H OML 415 OMH 4] HeAs e & k2= R [ 4
B4 (16.21 £5.42) (18.69 £6.73)U/ml,P>0.05],
2.4 JAEFHRFR BIREREE

2.3

2.4.1 JaEZHRKAE R X PE MRCNL A% AL P A R 22
Jegiit e CE ) R AMI 5 K BCE S BRI D BER 52 5%

M, AMI 2 Sham £ ,OML 411 OMH 214 EC5, 435 R (7.70 +

0.01) x107® (6.98 £0.02) x10™® (7.52 £0.01) x 10°%,
(7.16 £0.03) x10* mol/L,

120 Sham

AMI

100 . B — OML

K3 T
80+ o OMH
e o
60 e
40 \Q\_b
-
20+ Rt
Ry,
-
0 * 2.5 3.5 4.5 5.5 6.5 7.5 8.5 9.0

PE -1gM

Bl BERBkS XA SRS EIRE B R R

2.4.2 JMFENIKE X Ach BEFIKREC  AMI 20 3= 3 ik
% Ach BYEF IR LN % Sham 21 B 855 , 25 58 BN &
WASE VD IR T TG B2 AMI 41 5 25 04035, (R %5 Sham 20 475 9% Uik
iR, 77 OML 415 OMH @ | tb i e 22 5 (K 2) . AMI 4,
Sham 1 ,OML £H 1 OMH £ 11y ICs, 43 5 A (4.45 £0.21) x
107 .(6.15 £0.03) x 107 (2.65 +0.12) x 1077 (1. 66 +
1.00) x 10" mol/L,

80 o —— Sham
ab — \\—\ AMI
P — OML
&0 e 0 OMH
a_, b .
o — \ .
S
2 S Py
e
"] o
: e
0735 435 55 65 75 85090
Ach —lgM

a:P <0.05,% Sham 21 3k4;h: P<0.05, 5 AMI Z0skdx
2 MENBKS R Ach WEFIK R R

2.4.3  MaFEshkE AT SNP STV L 4L s
ZR TR (K 3) IE KR &4 AMI 5 NEDD )j5ER
ZH G, Sham 21\ AMI 24 ,OML 41 f1 OMH 41 [¥) 1Cs, 43 1
7(8.40 = 0.00) x107'° (1.50 £0.00) x10~? (1.34 +0.00) x
107° (1.13 £0.00) x10 ’mol/L,

120 —Sham
AMI
-
s 100 s OML
80 g OMH
m%
60
?‘-am
. S
20 "w'?";i.:\_::.-.
0 55 6.5 75 85 9.0
SNP 1M

3 MEFNBKS X R T A T 5K R R
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LR, A BV IR AML R UM A N % D BEAT ERK/CREB mRNA 23k 1+ il 1365

7

A:Sham #8;B;AMI 28 ;C;OML 41; D:OMH 41

B4 HBHRROMALEFEX HE LEBER  ( x100)

2.5 WL SLEm AR LA

HE 24, {75, Sham 2.0 IURE SO0 M, O ILEF 4EHES 8 5%,
AMI 24 \OML 2H F OMH ZH A ULAS 5E X .0 VAT 2 355 ff T 24, o0
WUREBC I, oo 48 P 40 M | A 2T 4 200 it 323, 88 IR 2 U B,
EARRBIFEIK I A R R MI B IAE R (& 4) o &1,
Sham £ ,AMI 24 ,OML £ fz OMH #H.0> JJLAS 4E 1 £ 43 51 R 0
(20.68 +1.29) . (17.17 £1.12) (12.85 +1.53)% ., 5 AMI
ZH Lk # , OML 21 1 OMH ZH #EFE AR i 45 /)N (P <0.05) ; OML
ZHFT OMH 4 b3, 2 A G4 L (P <0.05) , FRHPHAE
VO IHEE AT S R 4R N MT TR
2.6 #3t X ML ERKI ,CREB mRNA &iX

5 Sham 4 [t #, ERKI Fl CREB 7 AMI 4 A5 5E X .0 L
B9 mRNA 3K B0 @340, 0] UL AMI (98 4= i T & 3L A
ik 5 AMI 4 A, OML 20 & OMH £ 48 58 X0 L LA | %
[ () 22 35 1) (5 28 PRI ; OML £ F1 OMH 41 [1] He 4 R A7 (g 2k
ZE5t . RUIB VDI ER 2 E AL T ERK1 F1 CREB
mRNA 7¢ AMLJ5 /& 3%ik, WHE 5.3 4,

CAPDH 515 bp — <500 bp

«250 bp
<100 bp

ERK1 180 bp —

CAPDH 515 bp — <500 bp

CREB 219 bp — <250 bp

<100 bp

1.0OMH #2;2.0ML #8;3 : AMI 28 ;4 . Sham £1;5.DNA #7:&
5 fEEXOAALSF ERK1 5 CREB mRNA #)3€i%

*4 £HAKARLOH ERKI CREB mRNA &i& (x+s)

4151

n ERK1 mRNA (%35 CREB mRNA ik
Sham 21 6 0.51 +0.09 0.40 +0.19
AMI 4 5 1.23+0.22° 1.15 £0.30®
OML 4 7 1.02 +0.182 0.90 0. 182"
OMH 41 7 0.79 £0. 132k 0.65 +0. 162

a:P<0.05,%5 Sham ZL 3% ;b: P <0.05, 5 AMI 2L 45;c: P <
0.05,%5 OML %1 sb4k

3 it

UM TE 8 P B D e 2040 35 LSO YRR 1) P %
R A B ED, N H AP %7 5K (endothelium-
dependent diastole, EDD) Ifj I8 iE Jy HARAE R B,
ARSI R AMI KRR AY , 458 7R 5 Sham 41 4K,
AMI 20K BRI E NOS JifPE (NO & 544 1 2 FAIG, i 1fi
I Ang [ ACEII &, U] AMI JS 2 JE A6 26 1 v o
BETEIN T KB 2K AL, TR, AMI 28 K BU 3 30 Bk 4%
JXF Ach [ EF 3 BN B SR 08 55, BB AMI J5 kAT
ED, BT WA 2], KB R I 32 30 ik 4% 7 % PE
B4 B o Fa % SNP (1) NEDD Jiz ) 55 Sham 2 AH 1
TG it 5 2 AMIL 5 2 J8 LA SF- 3 LD BE i ok
A, M RIS RR RS 25 iR 97 AMI $2 4L 1 52
BRI

2T ED RAMES I, BRTwM e, #ik
52 %W ERK/CREB g5 ED k&4 A X, CREB {f
R ARG SR, AT B 22 R A R AP RN S0 Ak
G RIEFZREY) RO, Ko, 2 )5 5 HZ RSG5
154k Ras, Ras 7] j4L Raf, 1§46 ¢ Raf #7% ERK1/2, 4%
il CREB 16", Ang Il 7] £ ATIR i& 42 % 1k
ERK/CERB i@ %", ifii Ang I 5559 A Kz 846 MO
37 2 T ERK (5 Sl Se B AT R
s, AML G 2 I Ang I K-35 e, R BRAESE DX O
WL ERK1 . CREB A% mRNA 3 35 #F Sham 42 I 2 1
M. 5 Sham LA H, AMI J5 2 J& K BUREZE X0 LB
1% 4k, ( phosphorylatable , p) -ERK # p-CREB %5 [ %51
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BEHM S TR AML & B S5, P R S Ak R
F2N ] S A A PR NOS i 5 R X RR A
Z R (asymmetric dimethylarginine, ADMA ) [ = /K
ity — B RS 52 e — B 3 41 3 /K % i ( dimethylarginine
dimethylaminohydrolase, DDAH) i 7% 1, LA3{ ADMA &
EHEN, NO P=Az g ADMA AT ERK1/2, 41
SN RAER L) & JE# R AMI J5 ED & E
FHUR . B, AMLJS ED & E AT HE S AngllZ
ATIR 4% 1 ERK/CREB 3 BN 33547
BASEYDIA MR B B R ST e R B PR R AR IR
ARB, 75 5 Ji7y 18 W2 WCask 2 vh 7K e o 3% 1 1 43 - B 36 v
I RE R R EE M HRH IE Ang IT 5 ATIR (9454, AT
5P Ang I XLO IS REARGHR . HETCUESZ L
ZGRE A RO R AR, AT S 2 R R R
# ORI IR AR B4 EDD D, i OG5 Vb g
X AMI J L5 A B2 D RE A OR3P 1 v 2 D4l . A
W2 R Won, 5 AMI 4 b5, B8 3& VD 3RS R[] 591 4
2T HUG I NOS & ¥ & NO 5 & ip 353 5735 Sham
HKF-, B AR 3k 5% i EDD &3¢k (P <0.05),
MI THIFRGR /N, BSE VD 3H TR AT 3 I AMI J5 8 4 08 26
i EPCs i, #2758 AMI J /8751 6 107 H B8 56 70 3H g
BT i 25 st AMIL K BRI A5 P4 B 2 A, (L[] BF 1l 2%
Ang I1 55 10 A0 5550 1 (OB T+, W] 8 R HE i BE A 4%
PERHIT T Ang 11 55 ATIR (9254l b Ang I B2 2
RPN, R EFES Ang IT 5 AT2R 456, S06 201K
NO G 15 S5 )iz, AT ffE NOS 3% M 3% fin . NO A= i 4%
It SRR T g AT B S Vb A T I K Ang T
KA R I AT 4 g I3 NOS {1 K NO 54, Heas
AMI J5 ED, A, B 36 0 30 T i 68 40 ] ACE 3%
PEN N G E ACE2 ek, A P YR 1l A
BORER 1 ~T AU, I s s i ACE 35 4 1
KA WIS VD R v A 2R 72 ACET 9 4 B2 {2
RN o BASEVPIHER T AMT J5 &8 G b
AR R AMI S /N 5 7 B8 26 b 30
BRIA] IR 25 s AMT R BUIALAS N R D RE . A4S S 36 0L
53,5 AMI 4 [, B8 SE b R 4 K B0 L ERK
mRNA (CREB mRNA )3 35 ¥4 i 52 551 2 AR 1 41 1
GG SCHRL 1T ] A5 2R, B 36 v0 3 R T B AR OR RO L
p-ERKAHI p-CREB 1Y 335, B 4 I B4 56 0 3H 5 A fig i
TEBHWT ATIR T4 ] ERK/CREB 3 # 7 5 B A1 8 1
IR AL , T & FE BT 58 PRI Bt i 48 o 4
S HRU, SR N B T REFN G /)N M T A0
FEAR S 36 10 FH 70 2 5 LA 4% 2H R B s e e

VRS R AMI J5 I8 P Kz D e i 4 A
W57 T 0L FEASUN =2 51, 5 Takai % (IR HIAT .
PE—EHESE AML 2R ED (9055l AL S B SE VbR
Pig Rl ED ABLH 5 4 i PR 4 BIFIG A77E ED G
EBIRR AL o

SE Lk
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