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AIM ：To develop a cardiac hypertrophic model in 

rata．． METHODS：Rat8 were iP levothyroxine 0．5 

rag‘kg ’dI1 x 10 d． The action potentials of 

right papillary muscles ware recorded by standard 

glass-microelectrode technique． The left coronary 

artery wes ligated followed by reperhsion and the 

apparentinfarcted zolqe(AIZ)was determined by 

tetracycline fluoresence 。 and the superoxide 

di8mutese (SOD) activity and m~londialde}1yde 

(MDA ) product in myo~ dium were also 

me~ttred． RESULTS： In the rats treated by 

levothyroxine，the heart wes hypertrophie and the 

acti0n potenthi duration (APD) and effective 

refractory period (ERP) were prolonged．the 

AP~20，AP 0，APDg0，and ERP ware prolonged 

by 80％，79％，74％，and 68％，respectively． 

No changes in resting potantial (RP)， action 

potential amplitude ( )， and V— were 

produced．The incidence of heart m'rest(8／8)and 

the risk of death (67±0)induced by ischemia- 

reperi'usion in rat8 with hypertrophic heart wes 

higherthan thoseinnormal rat8(4／10and44±19。 

respectively)． The AIZⅧ expanded markedly in 

hypertrophic heart，and attenuated by lidocaine and 

prepranolo1． CONCLUSION： Levothyroxine- 

induced heart hypertrophy is a suitable modd for 

~vere ischemiaan dm hythmi衄 in rats． 

Heart hypertrophy is a commoH pathway of the 

final stage of many eardiopathies As models of left 

ventricle hypertrophy， renal hypertension and 

parti 1igation 。f abd[】m1nal aDrta were widely 

used’ 】hut the experimental period was longer than 

the formation of these models． Meanwhile，heart 
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rate，coronary efflux，and the ratio of nonperfused 

to Derfused areas of the 1eft ventricle did not differ 

between normal and hypertrophic hearts ． Heart 

mass was increaaed by 1evothyroxine which 

stimulated protein synthesis ， enhanced oxygen 

eomsumption． and decreased capillary density 

To develop an easier heart hypertrophic model in 

rats，1evothyroxine was tried． 

MATERIALS AND METHODS 

SD rats weighing 150—220 g．of either sex were used 

Chemicals and instrllmenls Levothyroxlne(Sigma j． 

1idocaine (Lid， from Xuzhou Second Pharmaceufica】 

Factory)．propafenone (Prop，from Ouanzhou Institute of 

Pharmaceutical Industryj，and pmprano[ol(Pro，from wux 

Fourth Pharmaceutical Factory)were used Other reagents 

were AR degree． DAAS-1 type of electmpbysiologlcal 

apparatos．EC0 65】】， small animal respiratory apparatus 

(Jiangwan type 1)，and ukraviolet】amp~~ere used 

Heart hypertrophy Levothymxine 0．5 mg ’kg 

· d 。 was injected ip for 10 d． After 24 h medication．the 

hearts were wetghed to ca Lculate the heart weight index 

(HW／BW)and ventricuhr weight index(vw／Bw)+ 

Reperfusion arrhythmias The Left coronary artery 

underwent l0 rain occlusion and 25一min reopening ECG 

traces were recorded and arrhythmia was siDOl-e dI” The ri止 

of death wBs ca Lcu Lated according to surv[va】and cardiac 

death【 Lid
， Prop，and Pm were injeeted ip 30 min before 

[igation 

Action potentials The iso Lated papi L Lary muscles from 

the normal and the hypertropIfic hearts were used to record 

action potentials by standard glass-microelectrode of which"he 

tip diameter was<0．5／*m with a resistance 10— 30 MG 

The electric signala~ were transferred to a micro-amplifier 

(FW一4B)and analyzed by DAAS-1，and frOITl which e[ectrie 

impuL~．s(1 Hz，l ms．15O ％ threshold)were delivered to 

the preparations perfused by mod ified Krehs solutoin The 

resting potential(RP)．action potential amplitude(APA)． 

action potentia1 duration(APD)，effective refractory period 

(ERP)．and the maximum depolarized velocity of pha．~e 0 

(Vm )were i'~leasured 

The apparent infarcted z∞e(AIZj At the end of 

reperfusion the coronary artery won religated with iv 10％ 

tetracycline l mL·kg The heart ms removed 10 rain 
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IateT and sticed into 6—8 pieces for fluoresence examination 

under^；265 nm The nons~ined a把自w好 referredasAIZ． 

Myocardial Seperexlde DIsmau~e (soD ) and 

Maleadlaldehylk (MDA) The isolated rat hearts(both 

normal and hypertrophied were subjected to gtob~l ischemia hy 

饿 us n with one-tenL~of the original flow volume for 7 min 

follo,ned hy 10．min r u ， The SOD aetivky in 

mv0cardium was a~sByed by adrenaline autooxid 0n merbod 

(Yuan QS． Wang ZY， Weng QQ． Determination of 

superoxide dlsmutase．a method of epinephrine autooxidation 

Bioehem P11且nn Manuf from ()rgans 1983；3：4—7)，the 

ⅣIDA wa5删 yed by thiobarb[turic acid methodt 

Slat1stic analysis The f test was used． 

RESUI S 

Hearl；mass and HR The heart mass was 

increased a~ter 10一d ip levothymxine evaluated by 

HW ，VW ， heart weight index，and ventricular 

weight index(P<0．0L)． HR was accelerated 

(P<0．01)(Tab 1)． 

Tab1． VCelgin ot heartIh otIevothyrexine．indoced heart 

hypertmphy model compared with nm'mal rats- ± - 

’P>0．05．叩 <0．O1 cea lrol 

Reperfusion arrhythmias Arrhythmias were 

exaggerated during reperfusion period． The 

incidence of heart aright was higher in hypertrophic 

hearts than that of normal heart(P < 0．O5)． 

Arrhythmias in hypertrophic hearts were improved 

byLid andPro(Tab 2)． 

Risk of death The inciderice of death in 

normal rats was 4／1O，Lid(1 nag‘kgI1 iv)and 

Prop(30 mg·kgI1 ig)reduced the risk of death(P 

<O．O5)． Risk of death was markedly worse in 

levothymxine-indueed hypertrophic heart and was 

reduced  approaching to that of normal by “d and 

Pro(P<0．05)(Tab 3)． 

AlZ The AIZ of nolqTlal rats was 42．7 

±2．8％，being effectively reduced by Lid(P< 

0．01)and Prop(P<O．01)． In the hypertrophic 

Tab 2． Reperfusion arrhythⅡIi∞ an d therapeutic effects of 

Ildoeatas (Lid)删 proprlmolol(Pro)in h"lenmph．c rmt 
heart． n=8． 4- ． ‘P>0．05．hp<0．05，。P<0．O1惯 

control：峄 >O．05，‘P<O．05， P<0．01 惯 hypertrophy 

em reated 

In lB 

e ．
U．ntr

Hy
eat e (1 Fr o ．0) L1．3 ～ ·u 

Tab 3． Inllaenee ot]ldocaine(LId)，propafenmae(Prop) 

and proproaolol(Pro)oR risk at death，m~rlaUty of 

reperinslea  arrUyam m  in hypertrophic heart． ± 5． 

‘P>0．05．-p<0．05． P<O．01惯 saline； 

rp<0．01 levothyroxine antrealad． 

model the apparent infareted lna88 increased (P< ‘ 

O．O1)。and the ratio of infareted was also 

higher than normal(Tab 4)． Treatment with Lid — 

and Pro reduced the A1Z． However，a larger AIZ 

"Ds norma~．remained(P<0．01)． ． 

Action potentials Levothyrexine prolonged 

bothAPD (from 71％ to 8O％，P<O．O1)and ． 

ERP(68％。P<0．O1)． There were no changes 
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in RP，APA，and V⋯ (Tab 5) 

Tab 4． Influence of lidocaine(Lid)，propafenone(Prop)． 

and propranolol(Pro) on the apparent infarcted zoQe 

(perfused am  beyond the occluded corona~,artery) of 

norm al and hypcrtrophic heart． ± 5． 

。P >0．05． bp< 0．05． P< 0．0l vs saline； dp >0．05， 

P< 0．05． P< 0．O1 v levothyroxine untreated 

VW ：Tota1 ventricu[ar wdght 

Tab 5． Changes of action potential parameters in 

hype~rophic rat papillary mIBcl Induced by levothyroxine· 

± s． 。P > 0．05．bp< 0．05
．
‘P < 0．0】 contro1． 

SOD and MDA Seven—min low perfusion and 

reperfusion lowered S0D activity 0．76 = 0．22 in 

hypertrophic(P < 0．011 r．1s 1．6= 0．4 in normal 

rats，and raised M DA production 320= 60 nmo[／g 

tissue ln hypertrophic 200±40 of norlTlal【P< 

0．011 

DISCUSSION 

Distance of oxygen diffusion from the center of 

a myocyte to capillary of coronary circulation is 

prolonged by hypertrophy，showing a tendency of 

myocardial isehemia existing in a hypertrophic 

heart Under this condition an injury caused by 

reperfusion was severer against normal，resulting in 

more serious arrhythmias after reperfusion An 

addition of two ischemic events， levothyroxine— 

induced ventricu[ar hypertrophy and reperfusion， 

was crucial to develop lire threatening arrhythmias． 

Although the AIZ is a perfused zone of the 

oecluded artery rather than a real infarcted mass 

where no visible oallateral circulation can be detected 

bv tetracycline staining， it can refleet to some 

extent the size of all infarct and responds to drug 

treatment sensitive1v Pro and Lid( J were able to 

reduce AIZ at dose effective for suppressing 

arrhythmias and Prop showed tess potent． Our 

resuits showed the AIZ of[evothyroxine-induced 

hypertrophic heart was significantly expanded， 

implying that a hypertrophic heart is at risk of 

enlarging an injured area by coronary insufficiency． 

More serious arrhythmias caused by reperfusion 

in a hypertrophic heart【 。J is still in doubt in its 

mechanisms⋯ ． A shortening of APD at an 

infarcted zone is worse to e[ectrophysio[ogical 

homogeneity attributing to an increased VF 

incidence emerged on reperfusing a hypertrophic 

heart 

This enlarged heart model by [evothyroxine 

which was established faster than by partial ligation 

of abdominal aorta shares Dome characteristics e．g． 

the accelerated HR， arrhythmogenecity and 

venttitular hypertrophy． This hypertrophic heart 

is a simple and suitable pathological model for 

various research purposes 
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1 ．7 
甲状腺素诱导的大飘心肌肥厚加重 

心肌缺血损害 再灌心律失常 1]·I 

士 些堡 安鲁凡，郭秀芳 R 2- 口2／ 
(中国药科大学药理研究室 。南京 210009，中国) 

关键词 虐!丛照蠢；乳头状肌；坐 墨曼 垒签 
宣；心肌梗死；动作电位；超氧化物歧化群； 

丙二睦 【 S 

目的：建立注射左甲状臆素(L．thy)造成的大■心 

肌肥厚模型． 方法：L．thy 0．5 mg·kgI1·d ip 

10 d． 以缺血．再灌注方法，测定心脏表观梗死 

医，再灌 性心棒 失常及 超氧 化物歧化群 话性 

(sDD)和丙二睦生成量(MDA)，并记录肥厚心脏 

乳头状肌的辟膜动作电位． 结果：高甲状臆素使 

大■心肌肥厚、心事加快．再灌注心棒失常、室 

■(vF)及致死危陵性增加． 表观梗死区增大， 

动作电位的APD及 Ⅲ 明显延长，荷 RP， ，A 

及 y 无变化． L-血y对大■心肌的损害与再灌 

注损害的叠加，增加了心棒失常的发生及严重程 

度． 结论：注射 L．thy可造成简易的心肌肥厚动 

物实验模型． 
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