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Effects of tetrodoxin and verapamil on triggered activic-

ties influced by cesium chloride in cat heart iz vive

X1E Lai~Hua, XIE Jing—Tian

(Dwvision of Physiolegy. Department of Biology.
Nonkai University. Fianjin 300071, Ching)
ABSTRACT  Cesium chloride (CsCl, 0.5 mmol -
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kg™, ivydecrcased sinus rate. shortened monophasic
action poiential duration (MAPD), and induced ear-
ly afterdepolarization (EAD) in cat heart in vive.
Tetrodotoxin (TTX, 8 ug ' kg '. iv) suppressed the
prolonged MAPD. TTX and verapamil (Ver. 0.5
mg + kg ', iv) decreased the EAD amplitude and
suppressed the sustained ventricular tachycardia in-
duced by repeated injection of CsCl. These results
suggested that the normal iawarcd sodium “window”
current and slow inward current (f) cacried by
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calcium or sodiurm appear to be essential for the ocour-
rence of EAD and 1iriggered arrhythmia if
repolarization outward potassium current are blocked.

KEY WORDS tetrodotoxin: verapamul. cesium;
electrophysiology; arrhythmia: heart

28  SEHRICsCIo.S mmol - kg | iy ER O
SR, BdHabfEdfEIMAPD)E L, HiEE R/
fGE#{L(EAD). TIBRS(8 pg - kg, iv)al WL CsQ1

A MAPD iy fEH, 1B 3 RIS FAE 2K (0.5 me -

kg™ ivyE R BR K EAD #ifd, M&HSEAEEHAN K
Ao 4ok, fERBRILHRR Shrm Kk B i A

T, E#HFIANR Na B3 7, B4 EAD HIBEE

ORI H I R

E@EIRA FIEE: SRk B BAE Ly
B ol e
— "7 Sust
HALH(CSClyA] 5| A B 4L UL 8 a1k
£ W 53 0 5 4R 1k (edrly afterdepolariza—
tion, EAD)R fv& LR E"Y. X T
EAD fui L. HaiA £FRS, BRE
AHFETPLRIE ARG S, Rp RS
o B4 30 #8 1 {7 (monophasic action poten-
ual, MAPY &, W% T 1 & FH 3 700 B
TR EERLIA K (Ver) i CsCl MBhlR H
EHREEW. AEECEPAES R, @
PR FHOUNE R R R PR AT
e TE R RS TR K I TR,

METHODS

TTX G bk Br). Ver (AL T ),
CsCl( EfEA—T ).

KIE29H, ¥ A4AHW, EKE27=5 03
kg, H ivurethan | g - kg ' BiBE, M
BrlkiE A FRANZ™ BERMEa RS ®, RS
LENE MAPY, 554 MEZ—8201 Sk
HAZBEA, UL XDH-2 BLL 4 EPLics 1T
SR E(ECG D, BECG I R Ak,
5 MAP [al &% A DOCTOR-851 {§¥L %
iDL &S E R EEREBSD. EiTiESe %,

MEREE. BEWRBYAR 2R

Ry =8, BEthk v W FRH: 1) 10s
MEBIEA TTX 8 pg- kg* (n=11)% 235
min NE£%, ¥HE v Ver 0.5 mg - kg
(n=10); ) SEAMELAR=0EMEH. =
MK iviE 1 min FHEERE# Bk iv CsCl1 0.5
mmol * kg™' FE¥ 10s. 30s. 1. 3, 5 10
min 5 = MAP f1 EAD X . #kg 15
min 5 iv CsCl 0.5 mmol - kg', F& 54
M (30 sy b, PO R A B R S
CsC1 @FENE.

RESULTS

CsCI M ZEH /IR ETIAER 3 B4
PR EREY, CCl iR KRGO,
iviF 3052 | min BEEHAEME, 10 min =] HY
HikE. E#ICFEFHE. 50%H 90%E MAP
Al B (MAPD, )1 (MAPD )3 i 4 (Tab 1).
Lue#EL. ECG 11 1 QT B K, iv)g 10
s &4y, {f£ MAP 3 M Balia™ 4 EAD, k4
BEAER L PR AR, A EAESH. H
WAL 0sH BN, b 7634 mV, 5
MAP & @ (MAPAYY 29.8% 7.3% (Fig 1).
CsCl ¥k REAE iv 7] 9% h EAD &M
PRt . BRSNS FENEBEREN
0.87£0.34 mmol - kg™' (n=8).

TTX # Ver 3 CsCl BB FEH MAPD
MEAER HAaiivTTX G, Fo®EH 157
+ 34 bpm, 5% BEEH(146 + 34 bpm)E R FE X
B, fi iv Ver WI{E.CFRE{E R 108 + 16 bpm.
f£ivCsCl g, ZH.0RYFRESBEHLEES
e, £ 30s ¥ | min B FBBMEE, KGH
il H. ZHR X FXS, 5B
., P>005(Tabl).

SRS EMI R, B4l Ver 7] fif
MAPD;, #1 MAPD,, #% . 18 iv CsCl 5.
Ver /9 MAPD,, fil MAPD,, Il'Z 4 5 % B
115 S5 F2 B i 8 Im( 2 > 0.05 vs control).
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Contral 04 — EE{ MAPD f9fEHL.
TTX # Ver ¥ CsCl FiE EAD FAMIE 1%
! CEREEEIN  TTX o[ EAD BYiRME
4 ¢ A4l A FRRIE. & iv CsCL G 30 s Bf
d _,.J ~— P<0.05, 1, 5min B, P<0.01. TTX #H 8%k .
HEEER CCl B RAERA 1.542 0.66
i B mmol - kg™', B B 8 T & FE (P <0.01). Ver
3 min Smm IO min

J\jL

T ————e e 4—-"‘—’\_,..‘—
ZO(Lms

on MAP and
early after—

Fig 1. Effect of iv CsC1 0,5 mmol - kg
ECG in cat heart. Arrows show
depolarizartion.

A TTX HAREEM MAPD 4L, B
TTX 4 shEHES CsClf5. £ MAPD,, f1
MAPD,, SRR EERK, {HHREEES
A N R(Tab 1), AR TTX AAHHL CsCl

Tab 1. Effects of tetrodotoxin (TTX. 8 ug - kg'!) and verapamil (Ver.

kg™ )—induced changes of heart rate (HR).

Ml EAD IRt — @ R BRI, £ ivCsCL
J5 1.3 min B, P<0.05, Smin &, P<0.01. &
FEMNEERMERERNEND 1271 037
mmol - kg™, 5% A Y E(P<0.05). ki#
FBREIR. TTX M Ver # CsCl Fr 8cih & #:15
B RA Rt fEH (Fig 2).

DISCUSSION

TTX F1 Ver A a2 B shf&{I% CsCl A8

EAD fydrMe. & & K% &M EAD, {H

EAD #=¥& PR, 08 208 LA Bl SE, Mgl
R AL R, CsCl R BFE 7.

EAD Wy R 5 ABAMNME. kit

APD Wy i . fik b & 3) Bt M (initiating

phase), TR BHOEM . HEFPEE

0.5 mg - kg™' ) on iv CsC1 (0.5 mmol -

50% and 90% monophasic action potential duration (MAPD,, and

MAPD,,) in anestbetized cats. x> 5. " P>0.05, “"P<0.05. *"°'P<0.01 vs before CsCl injection, P> 0.05,
“P<0.05. P <401 vscontrol.
After CsCl injection
Drug n  Before 4, 305 I min 3 min 5 min 10 min
control 8 1481 34 73+31°°° 59+ 297" 63128 65+30 " 88 65" 98+ 35"
HR TTX 11 157347 99+433°°% (I+31""°" §3+297°"" G4+ 187"F T2 177" oo+3r -+
Yer 10 108+ 16" 67+14*°°" 58+ 12*** 5048~ 53+9°77 g2+ 197 g3yttt
® -
control 8 159422 205+32°7 2192327 235+447° 2401457 2584347 240467
MAPD,, TTX 11 162£19" 170222*" 18030"" 200+32777 228147 *° 2134337 % 218+473"+
Ver 10 195227 2402 30" 230224 2452247°°% 2533417°7 233431777 126+43*C
scontrol 8 198+17 40411467 5042 16477 553 151°°° 464+ 1367° 348+ 787 1389+ 75"
MAPD,, TTX 11 192217 2724115 1436+ 134" 404+ |04 "1 346+ 827 " 256+ 507 262+ 677"+
Yer 10 235+31™ 34+86""" " 445269777 457286 3904 1***F 299+ 4097 F 175 £ 51
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/

-
n=48
E ' \
.l 1 - ol n=1]
L T T e
U o a=10 .§.
1] 1 3 5

Time alter iv CsCl/min

Fig 2. Effect of iv verapamil 0.5 mg - kg7! (@)
and tetrodotoxin 8 pug - kg™ (> ) on early after—
depolazation amplitudes (EADA) indaced by CsCl (0.5
mmol - kg')). “P>0.05 “TP<005. “TP<0.01
us control () .

A B HD £ 8 {E i 3 (depolarization
phase), JEE EAD HiZFR.LMEHES. CsCl
A ¥EHR MAPD #1 QT @) 84, BRI EAD 19
REBEE TEM. TTX o/ H#H CsCl i K
MAPD i fER]. bk o7 il il 52 W A5 5 I 46,
E#EMH EAD R4, 1fa Ver L Lik{EA,
FLAE R A TE A S0t Rl bUEH], HOxE R ibmt
IR B2 .

—BEINSh.  FLRE i & % 11 S 1E] o S T e,
AR AR R A A A B, T B
EAD F&R 47 -1 CsCl B #p #il Py 1] 5% i i
K5 g™, S, fERABFETHRTEMN £
f+F. BIR[JER EAD. TTX & iy i
Na B&™. Ver WMl Ca®, Na*pyiE#
iy 7,0 i, —F R AR A, i
Ml EAD iR Ot gk k.

AL B AR A R B 7 Bk AT R B
IESE TTX #1 Ver X CsCl FrEc & vEigah &
A—mENABER, HERMR KK, |
[\l Na‘&f i 7, o8 I T 58 76 % 1 55 50 o o
Bk -2 M. BioCiRE, SMbhBEs

* MAPA H — g2 B WYY, ALk
MAPA fy¥EaK Db, SMEEH EAD #Rig
MEEERA. WARSTETSR 1.

REFERENCES

| Damiano BP, Rosen MR. Effects of pacing on

triggered activity induced by | early after—
depolarizations. Circulation 1984; 69 :
1013—25.

2 Xie LH, Xie JT. Electrophysiological studies of
afterdepolarizations and arrhythmias in the heart
w vivo, Acta Physiofl Sim 19910 43 1 25764,

3 January CT. Shorofsky 8. Early after—
depolarization: Newer insights into cellular mech-
anisis. J Cardiovase Electrophysiol 19905 1
161-5. . T

4 Franz MR. Long—term recording of monophasic
action potentials from human endocardiom. Am J
Cardiof 1983: 81 : 162934,

5 January CT. Riddle M. Salata JI. A model for
early afterdepolarizations: induction with the
Ca®  channel agonist Bay K 8644, Circ Res
1988 62 : 563—78. .

t Bailie DS, Inoue H. Kaseda S. Ben—David ],
Zipes DP. Magnesium suppression of early
afierdepolarizations and wventricular tachyar—
thythmias induced by «cesium in  dogs.
Cireulation 1988; 77 - 1395402,

7 Kaseda 5. Gilmour RF, Zipes DP. Depressant
effect of magnesium on early afterdepolarizations
and triggered activity induced by cesium.
qumidine, and 4—aminopyridine in canine cardiac
Purkinje fibers. Am Heart J 1989, 118 .
438—-66.

R Isenberg G. Cardiac Purkinje fibers: Cesmumasa
tool to block inward rectifying potassium
currents, Pfligers Arch 1976. 365 @ 55—106.

9 Rosen MR, Wit AL. Hoffman BF.
Electrophysiology and pharmacology of cardiac
arrhythnias. VI Cardiac effects of verapamil. Am
Heart 7 1975, 89 © 665-73.

1} Xie JT. Xie LH, Bi X. The relation of the pres
sure and area of contact electrode to the formation
process of monophasic action potentials of the
heart. Guangdon Bull Physiol 1987; 4 : §7-63.



http://www.cqvip.com

