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Depressant effect of taurine on triggered activity
induced by cesium chloride in rabbit hearts in vivo'

KANG Yi. LI Ping. WANG Guo-Xiang

{ Department of Pharmacology. Tianjin Medical University. Tianjin 300070, China)

AIM: To study the effects of taurine (Tau)
and terrodotoxin {Tet) on cesium chloride
{CsCl)-induced triggered activity and arrhyth-
mia in anesthetized rabbits, METHODS:
With a cuffed endotracheal tube. the rabbit
ventilation was maintained by a respirator, A
Frangy's contact electrode catheter was ad-
vanced inte the right ventricle through the
right external jugular vein and positioned
against the anterpapical endocardial surface (o
vrecord the monophasic action potential
({MAP). A catheter was placed into femoral
vein  for sysiemic  drug
RESULTS: CsCl <1 mmol L7?iv) produced a
decrease in the amplitude of MAP from 42. 2
+2.1t037.04+3.8mV (P<0.01), a prolon-
gation of MAPD,, (156422 to 209426 ms. &
< 0. 01) or MAPD, (205325 to 2504+ 20 ms.
P <{0.01) and an early afterdepolarization
({EAD) developed within 30 s after (sCl injec-
tion. The ventricular premature {VP) result-
ed from EAD triggered by CsCl. Tn the Tau
(100 mg kg™")- or Tet (10 pg kg™ ')-pretreat-
ed group. not only was the amplitude of EAD
decreased (Tau, 4.2+ 2.7: or Tet, 5.2 +
2.6, respectively ¢s 16.1 4+ 8.6 mv, P <
.01 ), but also the duration of EAD was
shortened (Tau, 695 + 164; or Tet, 482 +
172, respectively, ©vs 1068 4 166 ms. P <
0.01). The severity of triggered archythmia
(TA)Y was alleviated and the incidence of TA
was lowered within 30 min after iv CsCl by

CONCLUSION: The

administration.

either Tau or Tet.
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depressant effects of Tau and Tet on EAD and
VP induced by CsCl were involved in an
increase of outward corrent or a decrease of an

inward current.
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Triggered activity upon early alterdepo-
larization {EAD) has been proposed as one of
the mechanisms of ventricular archythmia.
We demonstrated that taurine (Tau}, an nov-
el calcium modulator, exerted an antiarchyth-
mic action in many experimental arrhyth-
mias'l?".  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 electrophysinlogy by using
monophasic action potential (MAP) recording
method to detect the EAD.  This study was
designed to understand the effects of Tau on
TA.

MATERIALS AND METHODS

Protecol Twenty rabbits of either sex . weighing
3.5+ 0.8 kg. were anesthetized writh sodium pento-
barbital (30 mg kg™'). A cuffed endotracheal tube
was inserted and the ventilation was maintained using
a respirator. A catheter was placed in femoral vein
for medication. The rabbits were randomly divided
inte 3 groups: 1} NS 1 mL kg™'; 2+ Tau{Shanghai
Fidth Pharmaceutical Factory) 100 mg kg™ 's 3)
Tetrodotoxin (Tet: AR, Hebei Province Aquatic In-
stitute) 10 pg kg ™' CsCl (Sigma? 1 mmo] kg™ was
givem v over 15 s after 5 min ol medication.

MAP was recorded from

right ventricular endocardium,

MAP measorement

A Franzy’s contact


http://www.cqvip.com

BIBLILH; ISSM D253-9756

Mcta Pharmacologreas Simca ® B & 2 F 4R

19%5 Sep: 16 45! « 4R5 -

electrode catheter (custom-made by Meditiers Parma.
Traly ) consisting of a proximal and a distal compressed
Ag-AgCleleccrrode (1. 5 mm o diameter, 6 min apart )
was advanced inlo the right ventricle through the right
external jgular vein and positioned against the an-
The MAP =ignals
were amplified by an amplifier (FL-A . The surface
electrorardiographic lead II and amplified MAP signals

teroapical endocardial surface.

were simulraneously displayed on an oscillascope (VC-
11 and recorded on a physwlogical paper recorder
(LMS-213>. The ampiltude of MAP (MAPA) was
defined as the potential diflerence berween the phase 2
and phase 4 of MAP. The duration of MAP (MAPD)
was determined at 50 % or 90 oy repolarization-*.
Either delay in repolarization or true depolarization oc-
curring during the phase 2 or phase 3 of MAP was
termed the EAD of MAP. The coupling interval was
defined as the interval berween the phase ¢ of MAP
and the peak or shoulder of the EAD that developed.
Data treatment
Comparison of ¥ was performed with paired ¢ test

Data were expressed as 7 + .

Correlations between the variables were determined by

linear regression.
RESULTS

MAP changes induced by CsCl Baseline
MAP recordings showed a rapid upstroke. a
plateau. and a smooth continuous repolariza-
tion phase. MAPA =37+ 4 mV (29— 44
mV 3} MAPD, =156+ 22 ms (100 — 200
ms)., MAPD, =2054£25ms (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 MAPD,, and MAPD,,
were observed and EAD occurred within 30 s
after 1v CsCl (Fig 1.

Correlation analysis showed that the cou-
pling intervals of EAD (EAD-CI) was nearly
identical to those of the corresponding VP
{V¥P-CI). Regressive equation was VP-CI
(ms)=0.9936 EAD-CI—4. 119, r=0. 98.

Effects of Tau and Tet on MAP changes

ECG

U L
W A

Fig 1. Effects of CsCl 1 mmol kg™’ iv on MAP and
ECG in anesthelized rabbits. Simultaneous recordings
of monophasic action potential and ECG lead II after
iv CsCl. The presence of early afterdepolarization
was evident-

induced by CsCl Tau 100 mg kg™’ iv in-
duced: a shortening of MAPI);, (149 1+ 16 ws
127417 ms, P< 0. 05), an insignificant effect
on MAPD,, €178+ 21 »5 180+ 17 ms, P>
0.05%, and no change in MAPA (37.3+7.5
vs 38.0+ 4.0 mV., P>0.05). Tet 10 ng
kg ! reduced MAPA from 42.1%1.5 to 36.1
+3.2mV (P<{0-05), but did not show any
notable effect on MAPD, (200123 ws 198419
ms, P>>0.05). Subsequently. both Tau and
Tet affected MAP changes induced by CsCl
(Tab 1).

In the control group, heart rate was de-
creased by CsCl from 288130 to 158114 bpm
(P< 0.01}, EAD developed within 10 s after
iv CsCl, (=46}, the duration of EAD was
10681166 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 +51 to 166+ 54 bpm, P<C0.01),
while Tau did not decrease it (244455 ws 224
+ 83 bpm. P>0.05). In the Tau- or Tet-
pretreated group, not only was the amplitude
of EAD decreased. but the duration of EAD
was shortened (Fig 2. Tab 2).
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Tab 1. Effects of tanrine (100 mg kg~ ! iv) and tetrodotoxin (10 ug kg~'iv’) on CsCl-induced changes of MAPA,

MAPDg,, and MAPD,, in rabbits.

T+s. *P>>0.05. "P<0.05, “P<0. 01 v: before CsCI;

>0, 08, “P<0.05, "P<<0.01 rs control gronp: ‘PI-0. 05, "P<70. 05 vs Tau group.

Rabbit CsC| administration
Drug hearts Before 30 s 1 5 1¢ man

Control & 3744 30,112 6° 303 29.2+2.1° 28+ 3
MAPA/mV Taurine 7 asts 35.3=2.1" 34,4+2.2" 354 3« 34. 3+ 2, ¢

Tretrodotoxin T 3613’ 3344 32,142, 3%  30+4™ 30,212.20

Control 6 156422 2004 26° 233+ 12 248+ 20¢ 253427
MAPD/ms  Taurine 7 127417 1334 23" 133435 164411 168+19"

Tetrodotoxin 7 1214 34% 1274 23" 132418 1324 2¢* 136+ 21

Control & 205425 2504 20° 276+ 18 3l2+19° 3zg411°
MAPDs/ms  Taurine 7 18017 182420 1854227 1994 14 215+ 26%

Tetrodotoxin 7 198 = 19% ann+ 16T 214+22 2224204 2284 30
Tab 2. Effects of taurine (100 mg kg ' iv) and tetrodotoxin (10 ug kg ™' i¥) on EAD and TA induced by CsCl.

¥ts.
P=>0. 05, "P<<0.05, 'P<C0. 01 ps Tau group.

n=the number of the preparations, *P>>0.05, "F<(0.05. “P<{0.01 vs control;

o Rabbit Early afterdepolarization Trigeered arrhythmia
Toup hearts Amplitude/mV Duration/s Dhuration/s Incidence/ %3
Control 6 169 1 068X 166 1 4524288 6/6 {100
Taurine 7 4,242, 7 695+ 164° 360+ 176° 2/7 (292"
Tetrodotoxin 7 5.8tz 6 49241727 6604251 /7 (™
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Fig 2. Effects of taurine (100 mg kg™ iv} and Tet
(10 ug kg~ ' ivion EAD and related VP at 30 s after iv
CsCl (1 mmol kg 'liv)., A. CsCl-induced EAD and
¥P in rabbit hearts, B, Tau pretreaiment depressed
CsCl-induced EAD and VP. C., Tet preétreatment
inhibited the CsCl-induced EAD and VP.

DISCUSSION

The present study provided evidences in
vivo that EAD induced by CsCl was closely re-
lated 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 Tau on EAD and
VP both resulting from CsCl adminisiration
could invalve an increase in outward current or
a decrease in inward current. The former
prospect appeared unlikely, since Tau had lit-
tle effect on MAPD,,. With regard to the ef-
fects of Tau on inward current, there are some
Y Ca influx
from ventricular myocardium under the condi-
tion of [Ca®t ], high level™, and that the in-

hibiting effect of Tau on calcium influx may be

evidences that Tau reduces the

related to the blockage of voltage-dependent

calcium channel™ , these evidences suggested

that Tau had some {eature of calcium antago-

nists. The calcium blocking effect of Tau was

also demonstrated by the shortening of
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MAPD.,. slowing of heart rate and preventing
of VP triggered by EAD in the present study.
The similar depressant effects of Tau and Tet
on the amplitude of EAD suggested thar Tau
might inhibit the sodium “window™ current.
In ocur study, Tet inhibited the develop-
ment of EAD and the CsCl-induced TA, The
observation that Tet, as well as Tau, sup-
pressed MAPD;, supported that Tet could n-
hibit the EAD by shortening the MAP repolar-
ization and that Tet also reduced calcium entry
during the phase 2 of the action potential*®.
The present work demonstrated that the
major mechanism for Taw or Tet maybe con-
tributed to the inhibition of the {ormation and
development of EAD. But some VP were still
present after pretreatment with Tau or Tet.
even though the amplitude of EAD detreased
This suggested that the ar-
thythmogenesis of CsCl involved some other

significantly,

mechanism.
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