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[ ABSTRACT ] Aim To investigate the effects of 17B-estradiol on myocardial hypertrophy induced by testosterone,
and to explore the role of ERK1/2 protein in the signal transduction pathway of sexual hormone in development of myocardi-
al hypertrophy. Methods Myocardial cells were isolated from ventricles of 1 ~3-day-old neonate rats purified by a
culture method based on Simpson.  Neonate rat cardiomyocyte hypertrophic responses were assayed by measuring protein
content, protein synthesis rate.  Expression of protein ERK1/2 was detected by Western blot. Results  173-estradiol
(E,) was able to inhibit the increase of cell protein and *H-Leu incorporation induced by T in a range from 10 ~'° ~10 ¢
mol/L, with an optimal concentration of 10 ® mol/L.  The effect of E, was partly intercepted by Tamoxifen.  The inhibi-
tory effect of E, on the increase of *H-Leu incorporation in cardiomyocytes induced by testosterone was not enhanced by
PD98059.  The increased expression of ERK1/2 induced by testosterone was reversed by E, at concentration of 10~
mol/L.  The increased expression of ERK1/2 induced by testosterone which was inhibited by E, was reversed by pretrea-
ting with Tamoxifen (10 % mol/L) for 2 h. Conclusion E, could reverse the myocardial hypertrophy induced by tes-

tosterone by inhibiting the expression of ERK1/2, which was mediated by estrogen receptor.
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O JUBE IR 22 Bt A8 1Y I A IE , 2 3
(O LA s R RN AE T 38 1Y i i b ST s PR 1
R A N B0 AN A TR A O L
JIE KA e A LA W A e ) 2 5 2 (R B3R
JEAT TR 3 32 68O JILAE TR 52 il 1) A 5 38
b HSZ WL SR T SRR RS MRS AW
W], BRETRFFEA , 41 AME 5 08 55 0 (extracel-
lular signal-regulated protein kinase , ERK1/2) 5 4fi ffg
A Ak R B 4 2 D AE O FRATT IR A A
FE RS A B R 9 S2 A I ERKL/2 (3R
BTG NI oY e N A TR N 1/ h O LR -
17 B-ME 5 (17 B-estradiol , E, ) X S2 175 1.0 LAE
KIEEIR , W5 ERK1/2 85 e PR X0 UL
SR RIVERT, Sy ik — 2D BT AEER X O LS R
PR FHAIL 4 PR AR

1 #RTEE

1.1 SEIGUMREFHE R kiR

KA A KR L4 M, R IE T
4 1 ~3 K Spragure-Dawley F# 7 & 5, B 4 <R,
HHLAFHY LR FCRE, Y EBIET . E
I 3F 5 20064064
1.2 FEXHHAM KT

E, J’E@ﬁ%%(tamoxifen,rfa) VEE S-RREAR
"5 WE % 4 (5-bromodeoxyuridine , 5-Brdu ) | i & & B
(trypsin) \ERK1/2 Ui 5 B MEK1/2 8 45 53 0 37 %]
7| PD98059 | % 3 A B ERK1/2 % 5 4tk /D B 47
K . GAPDH # 7 [ 41 1K (Sigma 2 8 ) ; 3¢ A5 4%
(New England BioLabs /A & ) ; DMEM 3% 7% % ( Gibco
) 7 A /N 4 i ¥ (Hyclone /A 8] ) 3 H-Leu ( # &
JEF e A A 5 BT ) s HRP AR 32 Y ¥ 30 & TgG ik
(M- EEHITRARAE); HELHNE 2
7 4
1.3 D AZEREIE TR

¥ Simpson %) 7 BB R H A K RO AL AR,
PLO.08% Wy R ik & B EE 2 % 1 ~3 Rk 8y SD &
B E L4 A, K 60 ~90 min 2 3 i BE 3k Ah AL G
W28, I T 3 3500 A2 00 AL 20 ML 3R 7 Am N 0. 1
mmol/L 5-Brdu, VA 37 | 35 0 AL40 g £ K, 48 h A
TofLiE B4R R, 72 h B FA6 R T 284 52 5,
1.4 LEWHA

TR EWE, X E6F T EEEE R
G EMH-Leu B NEH Iy Hve b 8 4. B A,

Z (10 ° mol/L) 4 \E, (107 107 10 * 1077 &
10° mol/L) + 2E 4 E,(10 *mol/L) 4, E, 5%
B 0 5 % Bl B AE 0 B 2R 72 h B AT T 24 h, 4
PR 4 4 o W 3 5 24 h, ME & 2Rt E, 37 %
LEE SO EEE S T4 Ef ERKI/2 & A8 %
RSN 6 A RA EEWA K, +
H MEER +E, + 4 E, 4 R E S A
E, 52825 X ERAEmBIERT2h FEHATTH,
MEEFNAEE, §Z8W AT A2 h, 3T B 4N
AT T E Fm ), PDI8059 xt E, 31 #| £ &l %
S 00 L4 B H-Leu BB E o 40 8 6 4. xR
4 EB YU E, + £E 4 PDIS05S9 + E, + Z 84 E,
4 % PD98059 41, E, 5 £ B 47 2 Bl 0 45 40 i1 3%
# 72 h J5 ¥ 4T T T, PD98059 N 4 E, 5 % B = 3T
AR 2 h, AN BT HEF A,
1.5 DAAREARSEMNNER REENT LR
il ERK1/2 EARIE

o ALZE L DL 3 % 108 cells/L 5 84T 6 FLAR,
431 1000 pL, 48 h J&# % T i 7 T B 42y DMEM
B, R B3R 24 h Ao NG 4 &k T
TR — G, FRERE, AT AH D-
Hank’s /X ¥ 76 3 &, & 3L Aw N 100 pL 2 & 2 AR,
HA N B-EZ"? % H 9 20 mmol/L, Benzamidine 10
mmol/L, & & B 4 50 mmol/L,NaF 50 mmol/L,NaCl
50 mmol/L, EDTA 5 mmol/L, EGTA 5 mmol/L,
Na, VO, 0.2 mmol/L,HEPES 10 mmol/L. (pH 7.4),
Triton X-100 0. 1% (v/v) ,PMSF 0. 5 mmol/L, Aproti-
nin 0. 1 mmol/L, Leupeptin 0. 02 mmol/L, -3 % 7,
B2 0.03% (v/v),E&TF 4 CT 30 min, ¥ & 20 j 2 2
i EP 4 % 13000 r/min 4°C &% 10 min, B F &,
% Bradford %' E S LA MEARAE,

W4T _EFEE A B A 30 pg, #H4T SDS-PAGE H
W, RS EBRER NN E AR S EHER A
FERE L A2 5% /N ik A& & B TBST % i
FREAM L h, 285 - &I A R ERKL/2 B %
gk (B E A 1:2000) /N B 4%k B GAPDH 2 7
B (B 1:2000, B ARIE, B —40) ,4C
7 1 7, TBST % e Bt 3 %K, B 5 — 4t HRP 4712
B30 % 1gGC FLR (R B E 7 1:2000) £ RIFEHF 1
h, TBST 7 M 3t i 2 K J& Al TBS R B it — K, §
ECL A& A & B 1 min, X XA ERFEHL 10 s ~ 1
min, ML IBAS E %A H R 503 I #4743 4 0 2 &
KRR AT E, FHTR2LE, U BAN
100% AT F 1T 27 .
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1.6 OHLARE’ H-Leu BANME

W0 AL 28 DL 3 x 10° cells/L % & # 48 T 24 3L
B A, 471 500 WL, 48 h 5 #: A T i v T B 41 6y
DMEM ¥ % # 24 h, B &M THE T &,
7w 37 kBq 9 H-Leu &85 16 h, % £ %
BOUZRACBREE, REFENELZAFILY, &
J& 4 1% SDS 4 0.2 mol/L NaOH 7% 0.5 mL %
M 37T CHE 12 h EREHEERTAH 8 mL
IR R B I AT, 42 4 kB A 1S3801 A 1A R A
(Beckman) 3 7€ 7 4F P58
1.7 SitEH*E

BAEUx £5 KT, e iAo F £ 7 2 047
fEGit F A4 IE

2 & R
2.1 RERE E, X SE%S 80 IR X K 5 i

=AU

X AR LG, 10 ~* mol/ L S w] {0 JUL 40 i
BAT S & CH-Leu AN, ZAEH T8 1077 ~
10~° mol/L 1y E, W W4l , L4 10 mol/L E,
VERIECA A ., Bl 45T B, X0 L0 28 1
it CH-Leu BATH B (£ 1),

*1. AERE E, EMFSHOIAMERREEM H-
Leu BANHIRME (n =3)

Table 1. Effects of E, at different concentrations on protein
content and *H-Leu incorporation in cultured neonatal rat

cardiomyocytes induced by testosterone

— EARERE  CH-Len BA
(mg/L) (cpm)
X B2 1033 +193 131 +4
S 41 2264 +164* 348 +31°
107" mol/L E, + 2[4 1379 +78¢ 255 +17"
10~ mol/L E, + S2Fi4] 1120 +160° 213 +46°
107 mol/L E, + Sfi4H 1055 +53¢ 152 +43¢
1077 mol/L E, + Z2[i4H 1076 +237¢ 156 +18°
10 ° mol/L E, + 22 1871 +230" 234 £29°
E, 41 939 +198 147 =12

aj P<0.01, 5% AL ;b N P<0.05,¢ 9 P <0.01, 55 {21
LA,

2.2 MEEFXE, 1 F ZWiFES 80 BE X K&
Fep=Al

5% R LH AR, 10 mol/L SR A .0 4R i
BTSRRI A EH T8 10 ~° mol/L E, [FRAL

24 h J5 B S ANH] AT 107 mol/LL A5
YEFR 2 h, T4l E, B RS2 A5 5 000 LA Hf 26 1
RN MBI + B, + 2EH S R 2 ) 22
SSRGS HUpl 45 7 S 2 0 LA e 2
& G R (£ 2) .
2.3 MEEZSE, H 2 E S0 048
ERK1/2 EERIEM M

X BAAH 10 7 mol/L S2HiEFH 24 h ffi.0>
WLZBM ERK1/2 EH K, 45T 10 ~° mol/L E,
[FJ A bR 24 b i 52 375 2 A9 .0 WLAR i ERK1/2 2R
R FRAR, A 45T E, X} ERK1/2 8 A #350H
SR SN TRAL B 2 h Al B, X SEERE S
L ILAH ML ERKL /2 8 1 3R 3K 3G hn i #0488
ERK1/2 (1925 F1 35 55 m, 5 45 7 fth 32 8 25 XF
ERK1/2 FARIATCH wigm (£ 2 fME 1),

K2 MEEFXE, MHEMFSHONAREARSE
1 ERK1/2 ZBERIEHHM (n =3)

Table 2. Influence of Tamoxifen on the inhibition of E, on
protein content and expression of ERK1/2 of cardiomyo-

cytes induced by testosterone

g # HHBE i (mg/L) ERK 1/2 H
papiicEa: 1132 +68 100%
Bl 2578 +76° 224% +12%"*
E, + S2fW4l 1395 +59" 113% +6%"
LI + E, + S2EILH 2049 + 148° 149% 5%
E, 4 1190 +225 89% +11%
5L I 1219 +148 91% =10%

a P <0.01, 5% A HE bl P<0.01, 5EEHILE ;c I P<
0.01,5 E, + S2fiH bk,

1 2 3 4 5 6

GAPDH |

1. EESF E, MHEMFESHOHM ERKL2 &
BREBIRM 1 X EAL2 HERELL3 N E, + BEILL4 N
fBEEIY + B, + SBEI 5 4 E, 41,6 MsiHIvgl,

Figure 1. Influence of Tamoxifen on the inhibition of E, on
expression of ERK1/2 induced by Testosterone in cardio-

myocytes

2.4 PD98059 Xt E, ] il =R S #Y 0 AILZH i AE X
S3va: bl
5%k B2 A L, 10 7% mol/L 52 i 1T .0 L 41
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> H-Leu 8 A1 (261. 00 +33.36 cpm [ 527.75
+34.47 cpm; P <0.01) ; 52,10 ™ mol/L
E, fff S 8135 S 0.0 LA P H-Leu 8 AW 2
317.25 +37.75 cpm(P <0.01); 5 E, + S22 AH
L., PD98059 FilAh3 2 h ANREHE T8 E, X 5215 T 1Y
O JULAR AT RS2 iz B 30 4 o0 LA B3 H-Leu #8
AT EARE (P >0.05,K2)

600

450

[ a
b
0 1 2 3 4 5 6

B 2. PD98059 3t E, HIHI ZERE S A ALZH AL H-Leu 38N
BRI (n =4) 1 X B2 2 SR EZE,3 0 B, + S
24,4 4 PD98059 + E, + S2Hi41,5 N E, 4,6 & PD98059 4, a
P <0.01, 5XRRELLE b A P <0.01, 5 52020 1L,

Figure 2. Influence of PD98059 on the inhibition of E, on

3H-leuiB\ ( cpm)
@
o
3

*H-leu incorporation of cardiomyocytes induced by Testos-

terone

O IS 11 o 23 BT W J g P 0310 25 5, e
PR 20 28 1 O I 110 2% 0 30 B G T ) o
B, A 22 J5 0 IS PR 1 A R B 3 B 4R
SR AT O A DR A ko FRATTAE S A S
S5 o L Z8 0k S A 3R B A S2 T AT DA 3 o A U
E K (androgen receptor, AR) FJ 45175 5.0 L2
AR R S B R4, A 4 28 39 50 Lk P 38 2 K
- A, e VR LA AR RO WUIE R Y i
FErb M HERCR 0 AR BLAE T eT R B T MER
JE A AT LAY p 3R 5 A O JIUIE R, PR R T
o JULAH AL AE I s v 4 4 FE AL ) 5 T 4 BF 5 1 R
DWARIE . TEABE ST P WL B3] 75 22 0 BOR ST
107" ~10 % mol/L 1Y E, XF 22755 190 W40 i e
RIS YA W S e A A T, R 3 A e 52
T 5 0o UL 20 L A 11 0T 5 2 FI° H-Leu 8 A Y3
L 10 7" mol/L B, A Fld S B 8 5 i 7 L il

RETF, E, ARG X T 15 O W40 & [ &
P H-Leu B ANBA M, L EZ5ERFEW]E, AT L
0] Py S2 R S 04 O LA B RE S S, F AT DA
D, 2 28 9 69 L 70 28 R RS 118 A 6 A 34 v ] B 2
TR = VR 2R G R R 0 UL A A DR R Y
PkIVE RS &8

AR, ER A0 T 2 g0
ER 760 V5 F2 50 14 J2 30 0 935 2 %o 0o i 785 FH 19
TN T 53 F KV AWK B, ER 5505t
LLEOF I O B, 6 52 W S 090 LA AR AR 1 5T
Fr A ERIAE T AR S TR Bk 45 T fh 51
HoFRE O WLAE LR 1 B A S, DA g
PEIR B, RS2 040 LA REIE K s g iy 40 ) AR
HzEDHSE ER A% 73N R R, 760
M55 RGUATEE ER AYAEMEB SR Bm ik 4, X 42
TR T MERLE IAL, HoAth s e PR 2 IR AT BE L AE
F ER, S5 MR ILFE w0 S RGN TIRE, A
HLHIA et — P&,

MAPK 2 528 (1 A= KA 5 I8 5 25 O, 76 20
LN A5 5 A% 3 0 o A b B F S AR J, O
ERK1/2 55 & 42 VT 2 A5 K DA 40 4t it 34 7 iy
[ 308 5%, 7 A0 A K R A 0 R b e G B AR
FAN LS M R AR O A 2R S A F Y 6 B
AT F AT 24, ASHIF A 5 R R AR R
RO SR T E, X 2277 S 090 L2 Ml
ERK12 A RKWZm, PR RER, 107°
mol/L E, A LA &b 2 30 il %2 Wi 175 5 19 .0 WL 41 L
ERK1/2 S HRIA MG E ;10 ER H5H0RIMLEE E 258 AT
DL E, X2 S 000 LA ERK1L/2 AR
R E AR, ERRPRE T, E, b I
A BRI ERKL/2 3R FRR A, DAL
ER R FERAIRE T, E, XHO UL40 I ERK1/2
53 TC S5 5 R 7 S R X0 UL 2 L 3R
M LE, WTLUGE S ER A3 40 ] S2 R 75 5 100 L
Y ERK1/2 25 FI3B R,

R TG ERKL/2 55 2 7E E, S0 52 i i
SO WUIE R SR R A 52 0L %¢ T ERKL/2
U MEK1/2 B9 % 5 A 77 PD98059 X E,
0] SE R 5 5 00 LA LT R s g i . FRAT
SERTHFSE 45 3 B 7~ PD98059 n] B &k 411 1 52 fil i75 &
B LA AE H-Leu 8 A BY3E I, 11 A B 57 245 S R
PD98059 FilAb# 2 h IFANREMG 3 B, XT 5255 T 1Y
O WL H-Leu 8 ARG B B0 VEH . A8 580
SCE, AT LARI ] SE A O LIRS R, I HL AT B
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b O S S 0 O LA ERKL2 B R GA Y
Jn, D E, W REE AL T I ERKL/2 8 3Rk
A1 ) S T 5 A UL AT B A K 2

2 FRTR  ARFSEIER E, /0343853 ER A
S ) SR 4O LA AR R R R B, X —AE S
ERK1/2 (5@ 2B UG, AR50/ A B T i i
ERK1/2 {5 5 i 2 e B E 5% O LRSS S g v i)
VEFH B R P ML, DI E— 25 I T i 1 i 3= A
DL RGEERT, 4 28 J5 18 20 WUIE TR 116 PR
TRIT DL R AT IR 0 A BN FH I — 2 A BE
WS FEA X0 WUAE G 2.0 45 9590 1) By i HL A R
G
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