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Effects of flex hormones on action potential and contraction 

of guinea pig papillary muscle 

ZHANG yi2，HAO Yong．Chang，SONG 15一Lin，GUO Shu．Mei，GU Shuang．Zhen，LU Shen-Gui 

(脚 Ⅱ of "iology．Hebe Medical ，Shijiazhuang 050017，China) 

AⅡ ：To stI|dv 山e effects of sex hormones， 

estradiol (Est)， progesterone (Pro) and 
testosterone(Tes)Oll the action potenfial(AP) 

and contraction of guinea pig papillary muscle． 

旧Il10DS： Using conventional glass 

microelectrode and mechanical recording of 

mvocardial contraction． RESULTS：Est slowed 

down the maximal rate of rise ofphase 0(Vm ) 

0fAP at low concentration(1,mol·L )． At 

10 gmol·L～ and above．Est also p~ onged AP 

duration( 0andAPD90)，effective refractory 

penad (ERP) and decreased the maximal 

isometric tension(P )and vel0ci押 of tension 

development(d dt)of contraction． Tes(100 

tanol。L～ 一1 mrsol。L )prolonged APD90 and 
Ⅱ th decreased尸⋯ an d dT／dt． But Pro 

(1／~mol·L～ 一1 mmol·L )had no effects on 

b0山 AP and contraction． CONCLUSloN：Est 

prolonged AP and depressed contraction of guin~ 

pigpapillary muscle． 

There are pronounced sex difierences in山e 

occurrenceandmanifestation of coronary dis~ase． 

Estrogen has many effects on cardiovascular 

system ‘一 
．  Estrogen receptor has been found 

in heart，which implies heart to be an estrogen 

target olgan ． Some proposed that estrogen 

had a protecting action on coronary diseases，but 

others considered山at incl'eas~ of blood estrogen 

was a coronary risk factort卜 川． Estrogen 

inhibited contraction of isolated rabbit hea 

an d an tagonized experime ntal arrhythmiat 
． 

Th e present studywasto 0hservetheinfluences of 
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estradiol(Est)，as well 
(Tes)，and progesterone 
mecbanic：al activities of 

mllE~le 

as methyl testosterone 

(Pro)on electric and 
guinea pig papillary 

MATERIAI．s AND Ⅱ 【1l|0DS 

Action potentials 【̂ JP) C nea pigs， 
Grade 1．bred by Experimental A real Center 

Hebei Medical University．Certifieate No 04040， 

0，weighing 320± 4l g were used，the 
papillary muscle of right ventricle was peffused 

with modifiedTya~le’s solution(37 )contain． 
ing NaCI 136．8，KC1 5．4，MgC12 1．05，CaC]2 

1．08，NaHC0 1．2，gluco~ 11．0，andTris 5．0 

mmol·L (pH 7．4±0．05 )． APwasrecorded 

with 如 s microelectrode and fed into a high． 
impedance microelectrode amplifier (SWF-1)． 

Resting potential(RP)，AP amplitude(APA)， 
duration of 50 ％ and 90％ repolarization of AP 

( andAPDgo)，tllemaximal rate ofphase 0 

( 一)，and effective refractory period(ERP) 
were analyzed with 山e program designed by our 

DepartmentL 1DJ
． AfIer a pe riod of stabilization 

for1 h，Est(1，10+100 Il ·L )，Tes(1， 

10，100．IO(D gmol·LI1)．or Pro(1．1O． 

100，100O rn01．L )was addad cumulatively to 
the bath at 20-min intervals． 1he hormone was 

dissolved in ethyl alcohol absolute and added to 

山epe rfusate．where themaximal concentration of 

alcoholwas 0．1％ ． 

Myocardial contraction Th e preparation 

was stimulated at l Hz． 1he maximal iseme tric 

tension(P哪 )and velocity of tension develop- 
nmnt(d71／df) were rec0rded th a tension 

transducer connected t0 a two-channel 

physiograph(IMS-2B)and the microeompater． 
Th e dose-response curve was 眦 e according to 

the percentage changes of contraction in d rent 

concentrations of sex hormones． 

Statistics Statistical analysis was made 

using tlle paired t-teSt． 

Drags Est(E Merck，Germany)，Tes 

and Pro(Shan曲aiNo 2 ChemicalReagent Plant， 
China)． 
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RESIⅡ 【s 

AP At 1Ⅲ 01．L_。．F．st出minished the 

ofdepolarizationinAP，slowing down 一 

(P<0．05)． At≥10~tmoi·L～，it prolonged 
APDso，APr~o and ERP(P<0．05，P<0，01) 
in a concentration-dependent manner．but it had 

no action on RP or APA (P>0．05， 1)． 

At 1—10 Ⅲ ol·L一 ．Tes had no obvious 

action on b0th RP and AP． At≥ 1oo mnol 

‘L～ ．it prolonged APr~o and ERP significantly 

(P<0．05， 1)． 

Pro，at 1，10，100，10(30 vmol·L_。，had 

ljttle effects on all parameters of RP and AP fP 

>0，05． 1)， 

Myocardial contraction Est(1— 10 

tunol·L )，Tes(1—100 tunol·LI1)and Pro 

(1—1000tunol·L )had no remarkable effects 

on P and d1 at． But by perfusion of Est 

(≥ 1O0 ttmol·L )or Tes(≥ 1OOlD#mol· 

L )，P— and d d were greatly md~ed(P 
<0．05．Fig 1)． 

Perfused with 0．1％ alcohol—Tyred e’s 

solution for 80 rain．the papillary muscle had no 

significant chatages on electrophysiologic and 

mechanical events(P>0，05， I 1)． 

D=lsCUs：s10N 

The present study first observed the 

influence of 3 kinds of sex honnone$ on 

electrophysiologic an d mechanical activities of 

gIlinea pig papillary muscle． Among 3 sex 

Fig 1． Effects 0f Eat． ，and Pro oll。0nt 吼 0f 

papil 砷珞de● P “0 d d|H=30窘L血嘲 p ． 
b／,<0．05．cp<0．ol eontr~． T1le eontr~ value 0f 

Eat．1b ，and Pro were 0．49±0．僻 ．0，5±0．嘴 ， 

0．49±0．08 g．re~aoefively．d df．1．12±0．02，1．儿 ± 

0．03．and1．12±0．02 g／s。rcspectivdy． 

hormones used， Est is the most effective． 

affecting myocm'dial dectrical activity at a low 

concentration(1#mol·L )and also inhibiting 

contraction at a high one(1o0 umol·L )， Tes 
js effective only at a high concentration(≥100 

“Ⅱ l·L )． Pro is not effective whatever 

concentration is administered． ese results 

suggest that Est may play a deftnite role in the 

$exu【al differences of occurrence， manifestation 

and pathol0 cal process of coronary diseo,~． 

prolongation ofAPD andERPin APmay be 

the electmphysiologle basis of the anti．anhvthmic 

of Est． 

Tab1·Effects 0fse譬b0r咖 8 0nAPand ERP 0f粤 pIgimCllary]lllltlde．H=35粤血朗 p ，X± 
>0．05． <0．05． 《0．01 伽 ． 
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Myocardial AP de13olarlzation mainly 

iIIVO1VeS Na ehannel and repolarization relates 

with different K channels and Ca2 

channels ． Est affects both depolarizationand 

repolarization of AP in cultured rat myocardial 

cens，decreasing APA，0S，MDP， 一 ，and 

APD markedly in a dose dependent rmnne~12J． 

Ftmhennore， Est reduces C inward current 

(Ic )and delays recovery time of Ica inactivation 

in isolated ventricular myocytes of guinea Pig 
without affecting the current．．voltage relation．． 

ship J． Our work indieated that Est i2ffluenced 

一 ，
APD，and ERPan d suppressed myocardial 

contraction，which imphes that Est affects the 

activities of Na channels an d K channels 

besides blocking Ca2 channels and inhibiting 

Ca2+influx． 一 

Estrogen caused a negative inotropic action， 

either in isolated rabbit heartL ， guinea pig 

isolated ventrieular cellsL or in guinea pig 

papillary muscle in our experiment． So did Tes 

in high concentration． Under our experimental 

condition， the electrophysiologic changes 

manifested earlier than contraction， suggesting 

sex hormones a prone to aff ect the electric 

activity of myocardial cel1． 
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性激素对豚鼠心室乳头状肌动作电位和收缩的 

影响 R 71_7 2- 
＼／ ’ J ‘1 

张 翼 ，郝永昌，宋立林，郭书梅 ，谷双振，卢慎 

圭 (河北医科大学生理学教研室，石家庄 050017，中国) 

关键词 雌二醇；睾酮；孕酮；乳头状肌；电生理 

学；动作电位 ；心肌收缩 

目的：研究雌二醇(Est)、睾酮( r )和孕酮(P∞)对 

豚鼠心室乳头状肌动作 电位(AP)和收缩活动 的影 

响． 方法：经典的玻璃微电极方法和心肌收缩描 

记方法． 结果：Est在较低浓度(1 tanol·L )即明 

显减慢动作电位 0期最大除极速率 ( 一 )． 随着 

浓度增加 ，还可延长动作电位时程(APD~o，APn|0) 

和有效不应期(ERP)． 并呈现负性肌力作用 ，使 

最大收缩张力(P一 )降低 ，张力产生速率(dT／dt) 

减慢 ． Tes在较 高浓度 (100 gmol-L～ 一l mmol 
’L )可 延长 APD 、ERP，降低 P一 和 d df． 

而 Pro对心肌 电生理 活动及 收缩均 无明显影 响． 

结论 ：雌激素延长豚 鼠乳头状肌动作 电位，抑制 

其收缩活现． 
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