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New tool of isoproterenol-induced transient inward current
for the assessment of the potential for proarrhythmic activity
associated with delayed afterdepolarization by drugs
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ABSTRACT

For the last decade interest in the potential for drugs to have proarrhythmic effects has
increased substantially. Triggered activity initiated by delayed after depolarization (DAD) is
one of the causes that induce lethal ventricular arrhythmias. However, screening tests to in-
vestigate the potential for proarrhytymic effect of drugs associated with triggered activity
have not been established. Therefore, this study was performed to investigate the proar-
rhythmic effect of drugs on catecholamine-induced transient inward current (Iy;) that
causes DAD using the whole cell patch clamp technique in guinea pig ventricular myocytes.
Isoproterenol, beta—receptor agonist, induced a single phagic Iy after repolarization. Since
ryanodine, sarcoplasmic reticulum (SR) Ca?* channel blocker, abolished isoproterenol-in-
duced Iy; without any effects on the L-type Ca?* current (Ic, ), isoproterenol-induced I
seemed to be caused by release of Ca?" from SR. I compared the effects of trapidil, anti—
anginal agent, on Ic, 1 and I with those of isoproterenol in order to screen for possible
proarrhyhthmic action. Aithough a high concentration of trapidil increased Ic, 1 as much as
isoproterenol, trapidil not only failed to facilitate Iy, but also suppressed isoproterenol-in-
duced I. This arrhythmic model may be a useful tool for estimating the potential proar-
rhythmic activity of cardiovascular and non—cardiovascular drugs.
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CAMPH MM E 5. ZHITEEEEBE M TR
HUVEBEPRID, I8 XUSRADCa?
DIFER ESRPHDOCA DEEE AL, R
NN CaE AR AERINSE T Enb,
catecholaminesiZInDEERF LE 2 6
N T\ 5% . Catecholamine®DADFE A ICES 4
LERNEREBIC W ELOICE VTR
HEINTWARY. Laliahsb, EEOLEBHIC
B} 5 catecholaminelZ & A DADFHFOHME 1L
W2~ THAH. Dangman b I IEH OEH Tl
norepinephrineiZ & D DADIEFFRK I N T, #FZE
JABE DL DAICHE R IND LREL T B2,
EFE LIV Tdcatecholamine I £ D,
DADIZFFFHIND 5 L OHENHH 5332, Priori
B3 A X BEELZEFHMEIC 3\ TisoproterenoliZ
X BEAD, DADDFRZIHEL TW52. 6
DI L B Lisoproternolidl~10 nM/LO1E
BE T OEHMBOAPDEZER L, »DEAD
BHREXH LA, 100 nM/LUEDOERE T
APD%4EME L, DADZFBRT S LWV O2/HED
{ETRENRIER %8> O\ 5. Z{f7 Tcatechola-
minelEEICE T TERAOBE VAT 5 2 &
13, BFETIC B %catecholaminelRE DERFE
BRI HEINLIORETH S BN 55,
in vivoOBFFEIC B\, £ ERMRE OE <
WUC & DS BREREAEBICERT 5 L Hh 59,
DEHHEOAPD #HEMI® 5100 nM/L £E
Disoproterenolid, AAEPFICIT A/KT F LT
UUPERICHEYS S5 EE 2 5N TW5%. K%
IZ X Disoproterenol A7 F LU /AEHICH
W9 BHRE100 nM/LELF D30 nM/LO LI AYE
RETYH, EFROEHMIICHS W TDAD%FR
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RIS DLTEHPREING.
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DFFRT D 510 36 30 Iy~ OFEIRFFH % 5l 3
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DAL BT, O &L HB E TOR IR 5 L
U6 F, WEEThH L. BB O OV
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B—ThrH, Mo OV A B+ 5IRE)
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HRE R OV AT T IV B W ISR L A
I IRBIMEEIRIZ RO DT, Tom OV AR
KR INATIGEFHICE—ETH Y, FHELE
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T, HOoBBROIGBE—ETHAEI» DD, %
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IR CE 2N DS L Ebh/. X,
DADAHENRFFICHE T2 L b EET 5 &, H
B BRE 7 IV DT H & D EKTORBICLL T
HEEZOLNS.

IsoproterenoliC & BInDFEFE D c, L DEK & %
NICH| EFESSRP L DCa> IERETH 5 T & HFE
RTELILERY, I BRI AN
Ca* % LA 4, DADZFEFR T 5 AJHEMED
BB EEZ BN RGEICR WIS BOE RIS
ELTHWHBR T W Atrapidilid, PDEHEER
AL, Kotake b Il X W REFEHHITRH VLT
Ca* BIMDBERBHE I N TV BB, In~D
TEREARCTH LS. ROIKRT Lo, EFig
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BT T IVIZ B\ Crapidil3InFFR T 5 2 Lid
e oo, I BICHT Tldtrpidilidisoproterenol
FRINCH T HIMBIREHTH EHBEL R
blrode. It OPWTEHEmE SR LU
isoproterenolfFH FCTH » THLHELEIZRD S
N9, trapidiliT (3 HIBEPI Ca?* 8 & T 163 5 {f]
LODOEER BT AHREER DS B2 DN
%. C OtrapidilOMfEACa?* B AT HIHIEH D1
& LT, isoproterenolil & NIEKL /clc, L& 75
F I NSRS trapidilOfEA idryanodine D
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DCa* WHEIZBI » TWA TR L E 2 B 5.
L2 L7 28 BIn A I iESRA b D Ca Bl 1
Tl <, FEHRBEA AV F v xU, Na*t/
Ca?* T, Ca2"REFEHCIEIRAE D - T
HEEINKDB W, ThLMOETFICTONT
DITEHARFTALERDHEELZLNS. Ld
L7ah b, die &dy, K5 Ttrapidil®DAD
IZB89 Sarrhythmogenic activitylZ 2T,
isoproterenolil & Al RANEIRE T IV E HAV5
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trapidilidlc, tZ RS # HICHEHHF, DAD
% FEFE T, iz Tcatecholamineil J 2 DADIC
R U CHIAEIRMEA BT ARt Rk S hit.
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BEIF O L DDADICK 4 % NIENREH & a4
BHATY—Z /TR ETR D D BAREN R D B L E
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{KIRIE Disoproterenol ## FH L, InFRAEIRE
FIEERL L 7o, BZELRIE RO & ORELIC
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RENRET IV, TNELOREO—mEBED L T
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