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Deoressant effect of taurine on triggered activity 
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AIM !To study the effects of taurine (Tau) 

and tetrodotoxin (Tet) on cesium chloride 

(CsC1)— induced triggered activity and arrhyth—— 

mia in anesthetized rabbits． METHoDS： 

With a cuffed endotracheal tube，the rabbit 

ventilation was maintained by a respirator A 

Franzy's contact electrode catheter was ad 

canoed into the right ventricle through the 

right external jugular vein and positioned 

against the anteroapical endocardial surfaee to 

record the monophasic action potential 

(MAP)． A catheter was placed jnto femoral 

vein for systemic drug administration． 

RESULTS：CsCl(1 mmol L_。iv)produced a 

decrease jn the amplitude of M AP from 42．2 

士 2．1 t0 37．0士3．8mV (P<0．01)，a prolon— 

got~on of M APD50(156±22 to 209士26 ms，P 

< O．O1)or MAPD 0(205士 25 to 250±20 ms， 

_P < 0．O1) and an early afterdeDolarizati0n 

(EAD)developed within 30 s after CsC1 iniec— 

tion． The ventricular premature(VP)result— 

ed from EAD triggered by CsC1． In the Tau 

(100 mg kg )一or Tet(10 kg )一pretreat— 
ed group，not ouly was the amplitude of EAD 

decreased (Tau，4 2± 2．7；or Tet，5．2± 

2．6， respectively m l6 1± 8．6 mv， P < 

0．01)， but also the duration of EAD as 

shortened (Tau，695± 164；or Tet，492± 

172，respectively，"us 1068士 1 66 ms，P < 

0·01)． The severity of triggered arrhythm ia 

(TA)was alleviated and the incidence of TA 

was lowered within 30 min after iv CsCl bv 

either Tau or Tet． CONCLUSIoN： The 
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depressant effects of Tau and Tet on EAD and 

VP indueed by CsCl were involved in an 

increase of outward current or a decrease of aIi 

jnward current． 

KEY W ORDS taurine； tetrodotoxin； 

cesium ； arrhythmia； electrophysiology 

Triggered activity upon early afterdepo— 

larization(EAD)has been proposed as one of 

the mechanisms of ventricular arrhythmia． 

W e demonstrated that taurine(Tau)，an nov- 

el Cakium modulator，exerted an antiarrhyth— 

mic action in many experimental arrhyth— 

mias 。”． But the effect of Tau on triggered 

arrhythmia(TA)remained uncertain． No re— 

ports have so far been found about the effect 

of Tau on cardiac electrophysiology by using 

monophasic action potential(M AP)recording 

method to detect the EAD． This study was 

designed to understand the effects of Tau on 

TA． 

M ATERIALS AND M ETHoDS 

Protocol Twenty rabbits of either sex，weighing 

3 5士 0．8 kg，were anesthetized with sodium pento— 

barbital(30 mg kg。。)． A cufled endotraeheal tube 

was Lnserted and the ventilation was maintained usin 

a respirator． A catheter was placed n femoral vein 

for medication． The rabbits were randomly divided 

into 3 groups：1)NS 1 mL kg～ { 2)Tau(Shanghai 

Fifth Pharmaceutical Factory) 100 mg kg一 ； 3) 

Tetrodotox[n (Tet，AR． Hebei Province Aquatic In— 

stiturej 10 Pg kg一- CsCI(Sigma)l mmo]kg一 was 

given iv over 15 s after 5 min o{medieat Lon． 

M AP measurement M AP w8~ recorded fr0m 

right ventficular endoeardium． A Franzy~s contact 
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e[ectrode catheter (custom—wade by M ed[tiec，Parma， 

lta[y)consisting of a proximal and a distal compressed 

Ag—AgCI electrode(1．5 mm in diameter·6 mm apart) 

was advanced into the right ventricle through the right 

external Jugular vein and positioned against the an— 

teroap[ca【 endocardia【 surface． The M AP signa【s 

were amplified by an amp“tier(FL A)． The surface 

electrocardiographic lead II and amplified MAP s[grmls 

were simultaneously disp[ayed oft an oscilloscope (VC一 

11) and recorded on a physio[ogicat paper recorder 

(LMS一213)． The amplitude of M AP (M APA)was 

defined as the potential difference between the phase 2 

and phase 4 of MAP． The duration of MAP (MAPD) 

was determined at 50 or 9D repolarization ． 

Either delay in repo[arization or true depolarizadon oc— 

curring during the phase 2 or phase 3 of MAP was 

termed the EAD of M AP． The coupling nterva1 was 

defined as the interval between the phase 0 of MAP 

and the peak or shoulder of the EAD that developed． 

Data treatment Data were expressed as i土 s． 

Comparison of was performed with paired test． 

Co rrelations hetweeu the variables were determined by 

linear regression． 

RESUl 

M AP changes induced by CsCI Baseline 

MAP recordings showed a rapid upstroke，a 

plateau，and a smooth continuous repolariza— 

tion phase． M APA 一 37土 4 mV (29— 44 

mV)． MAPD5 一 156士 22 ms (100— 200 

ms)． MAPD9。一205±25 ms(168～253 ms)． 

No delayed repolarization or afterdepolar 

izations during either phase 2 or 3 was noted 

in baseline recordings． A decrease in MAPA 

and a prolongation of M APD5o and M APD90 

were observed and EAD occurred within 30 s 

after 1v CsCl(Fig 1)． 

Correlation analysis showed that the cou— 

piing intervals of EAD EAD—CI)was nearly 

identical to those of the corresponding VP 

(VP—CI)． Regressive equation was VP—CI 

(ms)一 0．9936 EAD CI～ 4．119，r一 0．98． 

Effects of Tau and Tet on M AP changes 

M AP Ⅲ 呲 
2 s 

E 
0  

Fig I Eff~ts of CsCI1 mmol kg一 iv on M AP and 

ECG in anesthetized rabbits． Simudtaneom recordings 

of monophasic action potential and ECG lead II after 

iv CsCI． Tbe presence of early afteed epolarizaflon 

was evident． 

induced  by CsCI Tau 100 mg kg_ iv in— 

duced：a shortening of MAPDs。(149士 16"o8 

127±1 7 ms，P< 0．05)，an insignificant effect 

on MAPD9o(178土 21 18O士 17 ms，P> 

O．05)，and no change in M APA (37．3土 7．5 

vs 38．0± 4．0 mV，P> 0．05)． Tet 10 叠 

kg～ reduced MAPA from 42．1土 1．5 to 36．1 

士 3．2 mV (P< 0．05)，but did not show any 

notable effect on MAPDgo(200土 23 v5 1 98士19 

ms，P> 0．05)． Subsequently+both Tau and 

Tet affected M AP changes induced by CsCl 

(Tab 1)． 

In the contro1 group，heart rate was de— 

creased by CsCJ from 288土30 to 1 58土 14 bpm 

(P< 0．01)，EAD developed within 10 s after 

iv CsCl， ( = 6)，the duration of EAD was 

1068士166 s． Initially EAD appeared as sub— 

threshold depolarization that gradually in— 

creased in amplitude and reached threshold to 

produce the triggered ventricular premature 

beats (VP)． Tet also decreased the heart 

rate (226士 51 to 166士 54 bpm ，P< 0．01)． 

while Tau did not decrease it(244土 55 w 224 

± 83 bpm ，P > 0．05)． In the Tau—or Tet— 

pretreated group，not only was the amplitude 

0f EAD decreased．but the duration of EAD 

was shortened (Fig 2，Tab 2)． 
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T b 1． Effects of taurine (100 mg kg一 iv)and tetrod。t。xin (10 ug kg一 iv)。n CsCI—induced changes。f M APA 

MAPD*，and M APD"in rabbits． 覃士5． ‘P> 0．05． P< 0．05． P< 0·01 before CsCI； 

> O．05，tP< O 05．‘P<0．01 F control group；‘P> 0．05， P< O·05 VsTau group· 

Tab 2． Effects of taurine (100 mg kg iv)and terrodotoxin (10 lag kg一‘jv)on EAD and TA induced by CsCI 

士 s， n=the nmmbe r of the preparations． ‘P> 0．05t‘P< O-05，。P<O·01 Pj control 

> n 05，。P< 0．05， P< 0．01 Pj Tau group． 

M AP 

A B C 

> 

一-J 
2 s 

Fig 2 Effects oftaurlne (100 mg kg iv)an d Tet 

(1O ug kg_。iv)on EAD and related VP at 30 s after iv 

CsCl【1 mlllOl kg )． A． CsCI—induced EAD and 

VF i卫 rabbit hearts． B． Tall ptetreralm ent depressed 

CsCl—Induced 队 D an d VP． C． Tet ptetreatment 

inhibited the CsCI—induced EAD and VP． 

DISCUSSIoN 

The present study provided evidences in 

vi~)o that EAD induced by CsC1 was closely re一 

1ated with TA(VP)and that Tau or Tet could 

reduce the amplitude and duration of EAD，so 

as to decrease the severity of TA arising from 

EAD． 

Suppressant effects of Tan on EAD and 

VP both resulting from CsCI administration 

could involve an increase in outward current or 

a decrease in inward current． The former 

prospect appeared unlikely，since Tau had lit— 

tie effeCt on MAPD9。． W ith regard to the ef— 

fects of Tau on inward current，there are some 

evidences that Tau rednoes the ‘ Ca influx 

from ventricular myocardium under the condi— 

tlon of[Ca”]0 high level“ ，and that the in— 

hibiting effect of Tau on calcium influx may be 

related tO the blockage of voltage—dependent 

calcium channel ，these evidences suggested 

that Tau had some feature of calcium antago— 

nists． The calcium blocking effect of TaU Wc'lS 

also demonstrated by the shortening of 
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M APD ，slowing of heart rate and preventing bY 。 i g of 。ph “p “ l。 

0f VP triggered by EAD in the present study． l n0n 1 8 69 59卜 6。 ’ 

I he mila d P 。 “t eltects ut l nd l et The 
study 嘣 han— for hib Ldn effect of随urⅢE on 

on the amplitude of EAD suggested that Tau 
calclum ⋯fl x fr。m mvD diu in the rats． 

might inhibit the sodium “window current． 】Beiii g M Univ 1992I 24(2 SuppI)；92 3． 

In our study—Tet inhibited the develop一 5 Brachmann J，Seher【ag BJ r Rose㈣ht aukh LV r Lazzara 

ment Of EAD and the CsCl—induced TA． The R· Btadycardla‘dependent triggered activity：relevance 

。bservati0n that Tet， as weII as Tau， sup 。d g邶d。。c d m m删 l 。hyc rdi - 
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．

1on a

，

n h

．

a T et S
．
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” 抑制作用 
du lng the pnase Z ol the action potential⋯ · 

、 ． ／’ ．r  

The present work demonStrated that the 康毅，李 萍 王国祥 众夕 ，7t 
major mechanism for Tau 0r Tet maybe con ； ； 科 ：；强教研室，天津3 07o，中国) 

development of EAD． But some VP were stil1 

present after pretreatment with Tau or Tet， 

even though the amplitude of EAD decreased 

significantly． This suggested that the ar— 

rhythmogenesis of CsC1 involved some other 

mechanism． ． 
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目的：研究牛磺酸与河豚毒素对氯化铯诱发的 

家兔心脏早后去极化(EAD)及室性早搏(VP) 

的作用， 方法：气管切开维持人工呼吸，经右 

颈外静脉向右心室插入 Franzy导管记录单相 

动作电位(MAP)，股静脉插管给药． 结果；注 

射氯化铯 (1 mmol L )后 ，MAP幅度减少 ， 

MAPD∞和 MAP 。延长，30秒 内发生 EAD， 

井 由此触发 VP． 牛磺酸(i00 nag kg )或河 

豚毒素(1o gkg )能减少 EAD的幅度 ，EAD 

的持续时间缩短 ，vp的程度和发 生率减轻． 

结论：牛磺酸和河豚毒素对氯化铯诱发的EAD 

和 VP的抑制效应涉及增加外向电流或减少 内 

向电流． 
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