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=Abstract=

A Study on the Ouabain-induced Transient Inward Current(TI)
in the Rabbit Sinoatrial Node

Jung Yun Choi*¥*, Chang Yee Hong**, and Yung E Earm

Department of Physiology and Prediatrics**, College of Medicine Seoul National University

Transient inward current (T1) was studied by the two micro-electrode voltage clamp tech-
nique in the sinoatrial node of the rabbit. The author confirmed that in 107° M ouabain
TT was found in the SA node and investigated the effects of ions, (Na*, K*, Ca2*), p-~agonist
(isoprenaline), local anesthetics (quinidine, lidocaine) and Ca-blockers (Co?*, verapamil,
diltiazem) on the TI recorded during depolarizing voltage clamp pulses to —40 and —20mV,

The results obtained were as follows;

1) 107*M ouabain increased the frequency of sinus action potential and decreased the
amplitude, especially overshoot of action potential. TI was induced by the depolarizing
voltage clamp pulses and the magnitude of the slow inward current (is;) decreased and the
time course was slowed by the same depolarizing pulses.

2) 30% Na* and 24mM K* decreased by 107*M ouabain and 6 mM Ca2?* and 10~’M isopren-
aline increased TI, iu and current oscillations.

3) Quinidine (5%X107"M) reduced TI and i but lidocaine (107% —107°M) didn’t reduced or
increase TI. Current oscillations increased and is decreased by lidocaine.

4) Ca-blockers decreased the amplitude and the frequency of sinus action potential. TI
and is decreased significantly but were not abolished completely at the concentrations used
in this experiment. Verapamil and diltiazem had inhibitory action on TI in 2X10™"M con-

centration and showed very slow recovery after washing out with normal Tyrode solution.
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ol % digitalis 5ol 4ste] ehie =iy
oscillation & F=2 x| 2-Fu3ke] ZFxio}(afterpoten-
tial)el urasled o] B9 =77k o} o x| (threshold)
E JdA =™ ectopic beat 7} A ol (Cranefi-
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1) SWEdEe HH
1~1.5kg XY EA4 vzl E Febstn 4844
F A4%E ANA 100% 0.2 2=} gl Tyrode
Solol Y3 ALEEL A B Ao 4
A% B A A BAAT FEE =245 24
g e 3R A RStz 4Ad A (superior
vena cava, SVC) 233} s} A (inferior vena cava,

IVC) 324 AAs FYAAL =347, 1A%

b 3 EAR & Iﬂi%i crista terminalis off <=
weko 2 £ (0.3mm, Ae¢] 5~8mm= A 2~3
MNE Aol —i-r Holgl: A2 Aelwo] stain-

less steel o & &g mA3IYT).

2 % 10mM &) Cazt ol 23 30°C &g Tyrode
fao] 1~2% WA F b4 AA Tyrode § o2 ufp
7 1~1.547F 9 SEAZ iy AL 580
el 2h55el AEFgch 5 AW FH4 T
stge 2 0,3mm & Zo] HA FFE Foist. =4
10mM Ca?*o] & Tyrode §d| 1~2% W= F A4
Tyrode §4 o2 = E¥ 1A% 7F5 S EAZ e 44
AWz gaAlFe A (Prior)] Aek(X 14)olA4 3}
Avh(d, 1983; % 1984).
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shiEe 7Al

T HAGE

perspex & =& (.2ml F}S Seg
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electrode preamplifier) & %3} A=
4& 7EFE B dvEE AFE
AR AHt. HAFLE virtual ground amplifier &
Fild 249 fele AT sMKCI= A4
Aol 15MQ AEL AL BehA ALk

R2E 7] 8% Grass polygraph ¢ Apple I micro-
computer o] % i oscilloscope(Tektronix) & E3)
A A4 monitor g9},

Agg : JA Tyrode £of 2 NaCl 140
mM, KCl 3mM, CaCl, 2mM, MgCl; 1mM, Glu-
cose 5mM o)l g Tris-HCl 5 mM & 7}std 35°C o)
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rization, TD) &2 FA¢ & 71 9ot

shd gl gyl st -4k (holding poten-
tial, HP) —40mV olA 45 pulse & F¢ & =
w8l 2717 Aoz ARAsob A4 A 45T
ok o] & X5 pulse £ dabgd HFHFAF o

thdsh, Tl 2% ouabain B % 20~30% }o]dl
A delgteh Figo 164 RolE BY 2BF%F TIx
208 AvA Yebds] Azt ARAAY 7 Sl n

ol o}7s] ouabaine] &t Wete Tl AXS
pulse 8] =)o walAE ¢ 3FE wb=c), Fig 2= o
® 2719 pulseo] &3] et TIE 54 Aol
o AEF pulse /b By ehdell TIZF vebded
Jdebitt TS 219k A77F okd ol b gleh,
pulse 7} ARLTF Fog F42 Tl =z Axx
el s Al elAE A4S Rolm b 28
v 2 A A Pg 2B pulsed W TI
¢ wrgpo] g (reversal)SAu el 2591 TIY
Zr]Abel el EH & el A& LAk gt
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Fig. 1. Effects of ouabain on the action potential

(A) and the membrane current(B). The
rate of action potential increased and the
amplitude decreased by ouabain. Voltage
clamp records in B shows that the slow
inward current was reduced and slowed
its time course by ouabain at two diffe-
rent clamp pulses (upper one at —30mV
and lower one at —25mV) and transient
inward current (T1) appeared after term-
ination of pulses.
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Fig. 2, Voltage dependent activation of Tl. Activation pattern of T! was different in hyparpolarizing

pulses.
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Fig. 3. Effect of Na reduction on T1. Na reduction
almost abolished is; and Tl in three diffe-
rent potentials (a), +5; b), +15;¢), +25
mV).

Fig. 404 & 4 g Ro|l 454 $=& xwejstA] @&
3 K¢ #rlsld 4mME SEE 288 7% s
= zt&stzn TIE 9As 44550 24mM Ko
A dAgstelel A= ¢l " holding current &} W
ko] F(inward shift)-S. ¥elx] ¢rgkr}.

AiA2s dpdez TIE 271w AHAH, 7
Fo2 24 vt ¢ A2 CatryrEE W
FA4A4 Bgtel, FA 2mM Ca?telA 6 mM Cato g
28 e 9 a8l F7he el TIS) WA 2748 2
Ach(Fig. 5). olelge] & FE4 Ca¥o 2std
TI7 AX= Ak 2 59 Ca¥a @ 3=

ouabain
24K

cuabain

0.5 sec

Fig. 4. Effect of high concentration of K*(24

mM) on TI. TI disappeared and i was

- reduced in 24mM K*(clamp pulse, +10
mV),

Na*-g §-#3 B4 Tyrode &l Ax TIE parsh
49439 o= AE FAE AL+ dF AR

3) B-agonist 7} TIof n|Xle &

B-agonist & kA2 AT iuE T E
A2 ¢8A b o) G547 Tlel: odA)
vebERE 27 fsted &% f-agonistz & 5
9+ isoprenaline & ¥4 3o 2 E5-5 Astgrt
Fig. 6-A <= isoprenaline(107"M)e] EwZaA9 IF
Akl A= &g Vel Asfolrh. BEAYY
a271% FEAG e UESE w2A stgct. g
2R A¥ANE 2o (Fig. 6-B) +10, +15mV g
pulse ol 2]l el TI = isoprenaline off ¢]3f
o HAE SR AL ¥y FEY EE L BF ot
et

o] A&¢] A3l isoprenaline o] iuE Este F& )
T REE FSE TIE ©% 2 wgsd 94
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Fig. 5. Effect of 6 mM Ca?* on TI. Holding current
level was shifted to inward direction and

isi and TT increased significantly by 6 mM

Ca?t(a), +10; b), +15mV pulse).
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evebiia 4
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Fig. 6. Isoprenaline effects on the action potential
(A) and voltage clamp records (B), Isop-
renaline increased the rate and reduced
the amplitude of action potential. TI and
isi increased and current oscillations app-
eared by depolarizing clamp pulses (a),

+10mV; b), -+15mv).
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B ouabain cuabain +

10° M Lidocaine

N AT “‘T
7—“~'/——‘ P T B A [
b Loent i BN A =1
[17: U I
IO A g T
(b) mg]gf/_\c. -:J—VI_/,‘—L&B:\.
Mo VI

L .

|

0.5 5€¢

Effects of lidocaine on TI and iy;. No det-
ectable changes in amplitude of TI in A
(107 M) and B(1075 M) but current osci-
llations increased in B(a), +10; b), +15
mV respectively),

Fig. 7.

ALs ¢eld FxetAAE TIAH wag Swas
A Fdgty] 2 &5E AAs 4. =2 ouabain
o &l TIZ fdd Asde]l 10°M ¢ lidocaine &
Folste] Mgtel. Fig 7-A o4 # £ 9: Ay
T A BF iast TIZF 7 243 53 AL
5. e sk 1048 FEE B st 2ol Fig,
7-BolA & 4 gl& AsAy lidocaine 10-M T
A4 dat HAe F4E Bgoy Tl 238 AR
RIT kA Al =pAF9) oscillation o] Alsheixl Az
£ veh gleh.

AF7R B A AHNY igE Fo]x= A%
die 25 TIE Foj5gou lidocaine ] 7 %o =
of fAe] AR wgke}. HhLol Ao FAdH 7
}E 2% A2 99 A quinidine ¢ 3o Hgk
ot Fig. 8¢ Mol AXY 5x10°M ¢ ge Fxo A
X quinidine € iuE 343 FEAZRT TIE go
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A
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Fig. 8. Effect of quinidine on TI. In the concen-
tration of 5X 1077 M, quinidine reduced is:

and TI singificantly (a), +10; b), +15
mV pulse).
A . . 0
ouabain i mv
- S e S - ~40
2mM 0
m
Co ; /f”‘\_ ’_,/—\\- } mv
o N — Ay
| -
250 ms
B8
0%
ouabain ouabain+2mM Co

(v) e 1 i g

Fig. 9. Effects of cobalt ion on the action poten-
tial(A) and TI(B). Cobalt decreased the
rate and amplitude of action potential. -
Also is; and TT decreased by Co?*(a), +5;
b), +10mV pulse).

quinidine ¢} oA} F 3}

ZA&AHr. 2832 =
E {44 JE5A &

A Tyrode £ 2
9t

ol &
g ¥

5) TLo cist Ca-RiTtMiel J&

thel HE 1A #szoll Mosel 87 2=
£ RS AR AR AgHn e Ca-zekA
(&4 Ca-antagomst B)E BEdstd Tl o3 &3k
F Y3 ®akel.

ML Fig. 9] Qubal o2 A A4 Ca-z}slAl
2 pko] ALEe] & Ry 27F0]l.8 Fol CorE B

Aste & AsE ebigel Fig 9-AdA B 4

A194 A 2% 1985—

A 9 0
j mv
ouabain a0
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: my-
2ax1677
verapamil B -40
5 - — S S
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B — } mv
10 I T -0
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8 cuabain 2x1077 verapamil
{+ouabain)
a TN —— [
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{ +
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- i
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Fig. 10. Effects of verapamil on the action pote-
ntial(A) and membrane current(B). The
rate and amplitude of action potential
were reduced and is; and TT also reduced
but not absolishdd completely in this con-
centration(a), +10; b), +15mV pulse).

A XY 2mM o Co**g Rodstgl g o 5
& ZA7F Awks] Abstn Fells AL el A

olel AFelA g nAo] &3 ) 2AFE JHF
Z1 o] Fig. 9-Beltvl. ouabainel] ¢} ste] wAe TIs-
Corel el3ted @2l zasglon iy =g s

9},
ol AAE YAl BekoE dw| 4ol
Ca~z}etA|Z verapamil 3} diltiazem ¢ F x5 B

th. Fig. 10& verapamil 8] Fx-3 febd Ro

M?

9\}:
T,
Fig. 10~A = wl3d B Lo 2XE @2 Brol
2X10“7M9] %’—501 A verapan il FulzAde -5
A 2§ FEA T YL 2R B4 1025
av—4£bqsh4 2459 od Adeld wA

ot AYe APa £ A/t Fig. 10-Bojrl. oua-
bain o] 2]s}ed A3 TI Zej3 ii7p verapamil o
g3t A8 A= vl 28V Fig 10-A oA ¥
FFTAGAF sz &4 Z]f

sotrt. & verapa-
igE FAA 2AT5E & 1

43 A S st

mil &
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0
] v
0 e 1y
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Diltiazem zx107' M

] -
@ [ N A T

(b)

0.9 sec
Fig. 11. Effects of diltiazem on the action pote-
ntial (A) and membrane currents(B).
Similar findings were noticed as verapa-
mil in Fig. 10 (a), +10; b), +15mV
pulse).

of A= TIE 3] £4A7x& X3tlet

©}8- Fig. 11¢] verapamil s} o8] 7/}xl =FLo] HA}F
% diltiazem ¢} &5-2 el A2 ¥eld. Fig
11-A ol A& verapamil & 7 ek A Fd3taA
AR A 201 AR 28 iE
9] 7+4 & verapamil o v sle o s} c}b. diltiazem
Y ARAE AT 2AF5e]l FukH At =R

= g ny 448430E vebd Ae] Fig. 11-Bx
vh. verapamil 8] 7 $-9l W %Al iaE
TI =3 dds ez} $ALAA9 A 25t
A+t

A9 374A Ca-xwiAle] Fsbe EF axsigdrh
ey A4 Tyrode gfo e HERE AL 355
£ A7 REA Frlol el Corel AgelE A
7Hg Aol ARAsE Gghort fr Ca-3pudalel
verapamil 3} diltiazem ¢] 7] 9= 14| zke] U E 3|
F2 H A0k 43/t A ) A XA

ZAA 7] 2

+ s g

1) Ouabain o) &]&] Vepb= TI

Digitalis § o] A slell 4] A A2 A »)
gl Ar1A W 483 45 A2 (TD)
FL FAglEE o] 2R Ee9) £k} (Ferrier et
al., 1973; Cranefield, 1977). TDo] 7= Yol.&
TI = yrsixl = (Lederer & Tsien, 1976; Kass et al,
1978 a, b) 5= Purkinje 4 fel A o] sjexge
o 44742 F2 Na-K pump o] o AGe] g1
e ALE Y=ol g5, Ellis 5o Na‘e] oxa
Pl AASE A3l digitalis & 5X107M o] 4te) 5
EE RAdge o ATAEN NatREE S
£ sty a(Ellis, 1977; Deitmer & Ellis, 1978 a,
b; Ellis & Deitmer, 1978) Na*t® ¢l =51 A%
J Ca*4AL2¥H 9 Cat*fel & etz 47
slod et (Kass et al, 1978; Kass et al, 1978; Matsuda
et al, 1982). ojolzt& QA4 Ca?el] 4wl Gz
WARTE A ATAE At digitalis 2
F A2 Na*, zelx Ca?*e] BEE7F Srgte] &
B3 # 932 (Lee & Dagostino, 1982) A Eu] Cazt =] A
oA Ca? 2] & FR A7) = A o2 <aal caffeine
FAE AZAA TIZ vebd-g WA st (Clusine,
1983) 44 AZATel 4F¥AQ 442 B9 g,

E AHAAE Al sl R 3‘—&%74"&4
FAAL 9otk A ols Aol i,
277} A&dE EI FAstE g :§_5ﬂr7]- v

deb FAigtnd QoA HgRo] ouabain ]
F a7t TAEGED )AL AEW Ca¥xe 25}
= AEZRS] BEAL gaddel 2D ASE 9
A% 4 ¢ ARer pulse ol dehbe Tl s
= oscillatory Ca?*#21¢ AHszlq Aoz )=}
T £3E dag ¢+ g AL ouabain B4
F iad] ARASZE w7 28z Aok R
ouabain o] A A A o2 iy channel o] 3¢S 3 A3}
A 2 MEL L3 channelo] 43 Ex 2
& 47+ gish

2) TIo] udk o] &5 g8

thgol Tlo] 44 & HH2E 93e T o] &
% AXEd oA X TI¢ ionic nature & A =gt
F vk Kass 5(1978)¢] 4@l atnl A2yt Na*
FTEE /30152 ¥3g & o Tl 944402 A4



— A e 3] A A

o}t 2FeolAlelx st x Karagueuzian & Katzung
(1982)-2 A4 T A ¢ AsE Lug APA Natg
4AlE] Tris 2 q&sh] Tish £48 992 s,
rﬂ-?‘{}ﬂz]i Henning (1983) % Na*¥x & vay TI=

43¢ Busgel. ol @ AEL £ A¥A s}

% dAFHe Aoz Nate] ofw waoegy Tl 3

q8& & 5 gk A2 NartsE grde AXRE

Na*3E5 zF4A]7) 2 (Ellis, 1977), 2 Az AJZ

Ca*FET zhadwel 44, 74
(1978)¢] FAw| = Nato] TI¢] -4 (carrier)zlsd

A2 Natyxe] éde AE4Fe Nat FEHAE

FolAl g A= driving force 7} 4= Tl 7+

£9ee d4msh. NatsE rast TIE Fol 2

2. driving force & 7149} 4 EW NatFx g Caz

FES zhie S QBT E - Y.

Tz Azt Ktgr 437 Tlel o 9%
319 K*e52 2% 0mME st9% @ TI A 3743
B AS digitalis B glo] = TIE 42 <+ gl

t}x kg v} (Vassalle & Mugelli, 1981; Hennings &
Verecke, 1983). z8} 0mM =7} obd, FEelA

t 58 B2 wEAAY 93-S A4 gdatz s
(Hennings & Verecke, 1982). zelvt & A4

24 mM Ktel] 9%k} TI7F A9 ftAls] £4d=9+.

olggt Azt Ellise 449350970 E == 47
e 2@ Asetx YA=cr. 28 AgA st =

=g A2y K'5EE 9% 9 AEW Natg

27 Agsl 4y s. AEW NatgE zdae Al

2 Ca?yEE ¥ 25 TIE glds Aot

7hgstAl et

Ams Carpx W37t Tlel F& 93¢ 24

Ca**Z 7= A} 4 Zd| A} (Hiroaka et al, 1981), Purk-
inje 4§ (Hennings, 1983)d14 2% TIE F7HAZ
th. ojeld Aste ¥ A¥Astel A& 4XEH =z A

AL CatEEiAr iid) /4% e =g

A2 Ca¥5E F7HE 7ML 7 dE A2 4
g 4= glvh. a2y Elis(1977)8) Asbe] &5k

AZy Ca?*BE S7tE A ES NatyEE BRAZ
i dlgerns CattyrEel TIld =3 932 Na*

FE QIS A deid AL sl & F &

Aojcl. = f-agonist gl isoprenalines) TIZ» &
F& Ca?*st shalrbxl 2 19 F7hep AEW Ca?y

= Sh2A AR 5 dE A7

Kass &

e
=
a1

Q7
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3) TI channel & &4

TI channel & 54 =43 A A&
402 FEAE ket za»}zu h% va vﬂ
A ErA wgres 42aw Yok

AA Y 71542 TI channel 3+ Na-Ca &3 chan-
nel¢] Zeowlele FAolthk. Na-Ca msls|xle] elec-
trogenic 32 AZel4 Awks FoT 4L FF
g Aolet: F4(Mullins, 1979) o]#| & Na-Ca w3zl
148 F24¢ E AYAsEe] divs g =
digitalis 4 4P ohAm SAANA it B
Ao} opn A= F7bR AEolshe F4 (Bro-
1983; 9%, 19843t =4 T ZeA A
Cd* e Ca-spwpal Ael FOE ot AR
7F Webs] gl igst i o) (Lee et al, 1983) ol &
©] Na-Ca &7 Aol 93 AF (ine ca) 7t obd 7t 5
st glel. ZE 2 old xyl AEY iasl TIAF 54
& Aclebe 230 et of BE ASHE e
EF AYdeR AT & 4 Bl 1 wAx
L AEAE ¢ 98 AR

=Ws vsA-L 3Ze AUR patch clamp A58
ZAR sl A A3 AR njAdH Al oFe]-& channel
o 7 (Reuter, 1984)olb& F4o] =,
AZEAQ Cattsx F7d] sty Z4dAete 3, 2
g3 Natsl Kte] 44 B34S Bolx 9= Ao
TIg} o}F fAsteh. o e Tl 54& 29 ge
APA ok BalD 4 e Aol

wn et al.,

o] channel -2

4) Fa&rtR A9 Ca-23A|Y F3
dutxg e e FTLeFAE AT FSNPA

(fast inward current), in.& < A)3td Xﬂ_E_—-,-EE
AxAE LA tn £&UE A A FAAE
F3E Ve E AR AFdsta 9o (Hauswirth
& Singh, 1979), digitalis £5a] veluE: TlexE
drAdE g7 Q= Aoz odex] &r}. Lidocaine
o)1} quinidine & ZAF Purkinje 43¢ F-FAe<
P35 E3vb Qs (Carmeliet & Saikawa, 1982)
st gny 4944 g Fol9 quinidine & inaE
Fole &3 Hol ixE ALAA BHIFAGE A &
t}a g+¢drh(Colatsky, 1982). & AAE =AAE
et 43 A5 lidocaine 5 quinidine & =25
iNeE AEAZ e AskE dge. o8l e ingtd 8
ixzhd: &3 Tlel F& Gafd FAAE obx2 4
dASEel 28l %X ¢}, Benzocaine 5} procaine
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=.2 Purkinje d-fol4 TDE g4&AZrIE
(Bhattachayya & Vassalle, 1981)7} gl = lidoca-

ine o] digitalise] &%t & omM Ktel ¢zt b
Aee TI-E oA g} (Eisner et al., 1983) % 3+ vh.
a8y FYAANA LA Tl A 4dAss

At B AP Ao »kE2" quinidine 2 TIE 4
K17 21} lidocaine-& 10°M ol = AL Ta7t ¢4
2 10-MEE AL 284 TIE & oscillation
& %714 et quinidine ¥ lidocaine 25 XS
pulse ol 9314 A+ aE FEAZ o Tl
AHAE FgoFdo] A2 Zyvh. o] # I Aol& qui-

nidine o] ix & ZF&A7E Es7b 97 AEel et
Aalx &2 lidocaineo] FurAA e Tl &7t
31‘“ AQAEY g AAd AMAE o BL F

7+ glelok seet AR

@ Zelo] HAW AT we] A4 Ca -2RA
9] ASE udg 4£4] Ca-antagonist 2l T A3
Ho17F oheke YA Eol wFH feh 2 ofrv
Ca-antagonist 8} A 3}L verapamil, diltiazem 5]
AAstz ¥ Fx9 Ca*'g 7ispd
o Foll izl o] Fol g2t
Ca-antagonist & zHgo] Frlojg(dlE Eef Mn¥,
Cot* &)L whe] 5-431x 23tz Ca’ts} Ca-channel
o Wlef A7 A (competitive) 22 Lt Ze] of
17 w-Eo|c}(Lee & Tsien, 1983). Digitalis G5
&t Ca~xbebAle] 93k a7 4dAs =7 2¥]
vk ¢kve}l. Hiroaka 5(1981)-2 AldelA w4l TD
o verapamil st Mn**e) R4 Fs5 vebigti 34
th, B A8 A 2w £y Ca-channel 3}ukA] 4l
Co?" ) §7) 2}etA] ol verapamil, diltiazem 2% TI
E AAEAGoY B FEAA 42 2447 &
keh. B ORF igE ®ANA gteAgsh AEHd
BEAgte] £48 Fax TIZF S48 EAete 7
o2 1o} TI channel & i channel 3 tt&rte A
4 AAgeh, f7 8 T Ca-IukAl Abo] o Aol &
FAAGA Y Ee vl2 gE=h) folAAle] &
FE 147 o4 AW E IEHA gL Helzt &
+ At

Ca-channel ¢
QR i3 7 7t 3 EH

¢

o

4 =

E7 TUAAAA FAY mlAAFTYE o] &34
wtA oS- Atz 44 W3k F(trangient inward
current, TI)¢l] =it A5k, 107°M &) ouabain

: SabA Aol A Ouabain o] ¢l Wi st

sk NFAF (T BT AF—

& el 20~30% Fol AEF pulsed] & TI

b B g, —40~—-20mV ¢ =& pulse & F
o] TIE 71 &5t o] TId] wig Nat, Kf, Ca?* %

isoprenaline &) F3-& stz FAY AEAE &
o] F4ul3 A (lidocaine, quinidine) ¥ Ca-}w}A)
(Coz*, verapamil, diltiazem)s] T35 =it FA4
o Bhgsl 2o AEE Agrh

1) 107°M ¢} ouabain & FwaAd H-FAge U=
48 FAARL 2% 2aAR TAGTAF A
B2 pulsed] o3t TI F vbepyros] hubw kAl F
(is)E @R8] 249 A7 57t =e3ie

2) 30% Natgd @ 24mM K*rg9.S ouabain e
8} ehd TIE @xls) 48z 6mM Ca?*
10°"M 9] isoprenaline $-A o] A= TIE 2388 St
EEEN

3) F4nrkE Al = quinidine(5x10-'M)-& TIE 7+
ZA 7 2.2} lidocaine(1076~107"M)-2 A ¢ 13}7} £
Av 238 TIS Z74A7A

4) Ca-zteizl 2 44835 Co?t, verapamil 3 diltia-
zem & B ZFAGY 27 B NEFE FEAZD
e A 2447 ol ia 2 TIE @3
Fazglen) g £49%E ¥3eh. Verapamil ¥
diltiazem 2 2x10°"M &) ¥& SxaAx TI & 4
Aoy A4os SERE 9 34e] vty =EA
vielst
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