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Protective Effect of Estradiol on Immature Myocardium of Rabbits with Ischemia-
Reperfusion Injury

Jiang-Ning TAN, CunLONG, Ling HAN. The Capital University of Medical Science, Beijing 100054, China ( E
mail : aishao69 @notmail. com)

Abstract :  Objective To study the protective efect of estradiol on immature myocardium of rabbits with ischemia
reperfusoninjury. Methods The ilated perfused heart model was developed in thirty-two 3 to 4week-old femae
Japanese rabbits. The rabbits were randomly assigned into four groups according to the perfuson solutions for cardiac
arres (n=38) : the control group , estradiol group , blocker group and estradiol + blocker group. In the control group , only
S Thomad! oolution was used; 10" ¢ mol/L of 17B-egtradiol was added in the S Thomasl| solution in the esradiol
group; the blocker group was perfused the St Thomad! olution containing 10™ ¢ mol/ L of 4 Hydroxy Tamoxifen (the
blocker of estradiol) ; and the last group , both 10" mol/L of estradiol and 4 Hydroxy Tamoxifen were added in &
Thomas |1 olution. Sxty minutes after cardiac arrested , rgperfuson began. The coronary flow (CF) , left ventricular
developed pressure (LVDP), + dp/dtye, myococardia water content, adenosne triphogphate (ATP) and
malondia dehyde (MDA) contents of myocardium , creatine phogphokinase (CK) and lactic dehydrogenase (LDH) and
glutamic-oxalacetic transaminase ( GOT) leakage of coronary efluent and the pathologic changes of ultrastructure of
myocardium in the four groups were measured at 10, 20, 40, 60 and 90 min &ter reerfuson. Results The recovery
rate of CF and the recovery rateof LVDP and * dp/ dtmax in the estradiol group from 60 min and 40 min regectively ater
reperfuson were higher than those of the other three groups ( P <0.01 or 0.05). The contents of water , MDA , and
CK, LDH, GOT leakage of coronary efluent in myocardium of the estradiol group were lower compared with those of the
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other three groups. The A TP content of myocardium in the estradiol group was higher than that of the control group and
blocker group. The ultrastructural pathologic changes of myocardium in the estradiol group were dightest in the four
groups. Conclusions Estradiol has the protective efect on the immature myocardium of rabbits and the mediator is the

estrogen receptor.
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(x0T (CK) (P>0.05), 1 4 CF
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1.4 2 4 LVDP 10,20 min
+ (x % s) , (P >0.05), 40,60 90 min
, E, LVDP 3 (P <
o} , SPSS8.0 0.05 0.01) , 3 ) 3
4 * dp/ dtmax 10,20 min
2 (P>0.05) ,E, *dp/dtme
40,60 90 min 3 (P<0.05),
2.1 3 ( P>0.05) 4.5
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Table 1 Preischemic basdine functional parametersof the heartsin thefour groups (n=8, x * s)
CF(ml/ min) LVDP(kPa) + dp/ dt e (kPal' 9) - dp/ Ot e (kP2 9)
C 20.37+1.99 11.04+0.93 171.37+19.78 - 165.52+£19.73
Ex 20.80+2.34 10.88+0.83 177.66 +15.29 - 171.66 £18.03
B 21.17+2.45 10.54+0.75 159.61 +16.46 - 158.00+21.11
EB 19.98+2.03 11.22+0.95 176.77 £21.92 - 159.87 £14.20
2 CF
Table 2 Reoovery rate of CF ater reperfuson (n=8,x £s, %
AR10 min AR20 min AR40 min ARB0 min AR90 min
C 50.12+4.40 48.95+4.42 51.83+4.86 40.58 +3.69 33.67+2.45
E 53.57 +4.28 55.56 + 4.50 62.67+5.35 61.11+5.212 55.56 + 4. 882
B 46.30+£4.18 50.10+£4.26 54.48 +5.55 42.27+£3.85 32.40+£2.96
B 52.16+4.38 54.22 +4.47 58.97 +4.55 47.77+3.68 41.41+3.87
a CB,B P <0.05
3 LVDP
Table 3 Reocovery rate of LVDP &ter reperfuson (n=8,x £s, %
AR10 min AR20 min AR40 min ARB0 min AR90 min
C 22.85+2.13 27.64+2.03 30.61+2.51 20.62+2.14 16.61+1.88
= 19.11+2.03 37.09+2.18 57.55+3.73% 54.18 + 3.59° 49.44 +3.58°
B 22.35+1.90 26.10+1.84 33.74+2.39 25.83+2.23 18.87+2.01
EB 20.29+1.59 31.72+2.71 35.86+2.30 40.24+3.85 22.96+1.92
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4 +dp/ dtma
Table 4 Recovery rate of + dp/ dtmax ater reperfuson (n=8,x £s, %)
AR 10 min AR 20 min AR 40 min AR 60 min AR 90 min
C 21.78+1.96 25.81+2.03 30.76+2.78 20.03+2.11 15.59+1.44
E; 27.17+2.51 46.56 +3.87 60.03 +4. 992 58.91+4.75% 58.16 + 4. 272
B 24.21+2.19 27.29+2.24 33.92+2.73 20.62+1.80 16.61+1.53
B 25.45+2.20 31.18+2.77 35.59+2.91 29.81+2.50 23.55+1.83
‘a CB,B P <0.05
5 - do/ dtmex
Table 5 Recovery rate of - dp/ dtmex ater reperfuson (n=8,x £s, %
AR 10 min AR 20 min AR 40 min AR 60 min AR 90 min
C 22.78+1.89 27.38+2.57 33.87+2.54 21.39+2.23 18.94+1.49
E> 21.14+1.98 39.91+2.55 47.77 +3.562 52.41+4.77% 47.10+3.99?
B 23.51+2.12 28.57+2.57 32.64+2.89 22.01+1.96 16.69+1.58
B 24.28+2.33 29.75+2.89 33.63+2.85 29.31+2.75 22.41+£1.79
‘a CB,B P <0.05
2.2 4 ATP MDA 2.4
E )
MDA B , )
3 (P<0.05), 3 (P 3 )
>0.05) ATP E, C (P< ) Z
0.05), EB (P >0.05) ,B C , ,
EB ( P >0.05) 6 ) )
6 4 ATP MDA 7 4

Table 6 Contentsof water , ATP and MDA in myocardium

of the four groups (n=8,x £ s, U/L)

Table 7 Contentsof LDH,GOT and CK in coronary

outflow of the four groups

(n=8,x £s,U/L)

ATP MDA
(%) tgg (nrmol/ mg)
C 89.79+6.87 91.36+£6.54 0.99+0.05
E, 72.38 £6.542 128.62 + 10. 25° 0.71+0.062
B 87.20+£7.23 86.13+£6.32 0.96+0.07
EB 85.88+7.55 107.20+8.79 0.87%0.05
- C,B,BB P <0.05; b C,B P <
0.05
2.3 4
E. LDH,GOT,CK 3 (P<
0.05) , 3 (P>

0.05) 7

LDH QOT CK

C 39.54+4.62 25.66+£2.67 48.38+5.12
E> 24.06 + 3.89% 18.08 +2.31? 37.23+3.85%
B 36.57 £3.99 27.31+£2.76 52.55+6.88
BB 34.91+£3.18 24.64+2.81 49.56+4.69

‘a CB,B P <0.05
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