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ABSTRACT  Standard mucroclectrode technigues
were used to study the effects of nicorandd (300
gmols L7'} on aclion patentiads 1n anoxia and
reexvgenated ventncular myocardium of guinea pig.
The mnn results:  {a) MNweorandil shortencd the achion
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potentials duration {APD) and mcreased the ratio of
effective  refractory period (ERPY 10 APD,,

(ERP - APD,,). 1t did not cause sigruficant changes
in resting potential (RP)  the maximal rate of rise of
phase 0 (V_,) and action potential amplitude
{APA). by Exposure of the preparalion Lo anoxic
conditions {hypoxia. acidosis, glucose deprivation.
and hyperkalemia} for 20 min. resulied in a marked
depolarization of RP. a shortening of APD.  redue-
tions of APA and V.. and aninerease 1in the ratio of
ERP / APD,; () Nicorandil did not produce any
additional effect on thesc parameters during anoxia
excepl aggravaled shortening of APD:; (d) The
changes of aclion polential parameters during anoxia
were all completely reversed when the preparation was
reoxygenated 1n the absence of the drug for 20 min

[n the presence of the drug. however, APD was only
partially reversed; (¢} Nicorandil decreased the inci-
dence of abnormal automaticity occurring during
reoxygenalion from 14 7 16 1o 4/ 16, 1t is concluded
that mcorandil antagonizes Lhe cellular mechanisms
which underlie the reoxygenation arrhythmias and
prevent the reoxygenation—induced arrhythmias,

KEY WORDS  action potentials. anoaial arrhy—
thmia; nicorandil: myccardium
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MATERIALS AND METHODS

ST ARG W
B L% BEiIx 8x | mm). A Krebs—Henseleit
(K-HY&#E#. 3 ml» min"'. K—H @& i NaCl
119; KCl47: MgSO, 1.2 CaCl, 2.0: KH,PO,
1.2 NaH@O, 25; Glucose 5.5 (mmol- L™, &1
95% O+ 5% CO, p0O. K 66.7 kPa 1500 mmHg).
pH % 7.4, MWBEBEN 370

Hi §l 3% 2(SEN-7103. Nihon Kohden)#| . #i
FOS5Hz, #RIms. 2EHEERN. THE? 0
BORA | S EIATMSG RN L e b
Ve fro g A it B0 0 A SRR BIERP). S ESi e
. AR KClimole L7, &1 1040 MQ, @it
Pl iR AL AP @ {E ST R R
HBMEZ-8201. Nihon Kohden) K G ERIER
MEiZHk AP, WEEK: BEGMRP). AP R
{APA) O Ml FEFEHRV ) ERP, AP ik
50%ET g Ht FRAPD, L & 90 % 0T BT R APD ).

4R 0 A K% AR T8 pH 7. Ei
i mnFfEmAE K-H #Efd KERFR 10
mmols L. NaCl % 114 mmole L7 DIgk %
W, LW AL 95% N+ 5% CO, §# pO. (B Z 6.7
kPa (50 mmHg). & 2w NaHCO, B fff pH f#Z
68, HAaEAFLEH K-H & FATTEEENEHIT
W K-H @M ELRE L FEHHGTE £ilE
EHER T AP 7RS40 A e SO 0 i 4 WL ER
5. 10 77 20 min bt LD HTHRAAT AP, 20 min 575k A
I K-H 3§ 20 mn WEH #5510 1 20 min
WA AT AP, BAEEITRPHERBEER O
R En B Py

s oo S R A R e B K—H P #
% 500 ymol- L',

EIr 3. AH: WEBEMEESH BH:
BREI S E e C 4 FEHIZSER E & S,

BRE A E 3801 565 g

RESULTS
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S RP. APA f1 1, LEH. HHESm APD,
ERP 7R HI by it 4. O FRIE T B APD. |4 4t
ERP/ APD,, #in(Tab 1) 25 7E83% 7 min A & ud

Tab 1. Effects of nicoramdil (500 jiol- L7, perfusion
for 20 min) om action potentials in -ventricular

myocardium. ¥ ¥ s “"P< 0.05, “T°P<0.01 vs
comrol.

K Control Nicorandil
RP mvy 19 -8lx 2 81+ 2
APA, mv 19 120 6 1212 6
Foobest 19 226+ 25 225+ 26
APD,, ms 19 163+ 34 130+ 34
APD,, ms 1% 192+ 36 158% 41"
ERP ms 9 229+ 46 221+ 38°°
ERP s APD,, 9 I.11£ Q.12 1252 013"

£ 20 min 0HE RS EASTRES. 1§ L% 20 min
Fi AP SRS 1T 2570

AT A AREY AP B SR, A 4L
ALEmRur) RE, APA f1 V., R, APD SR
ERP 7 APD,, 5. i 4 k45 BE i 4 () iy BE 4 i
HOnE. SEERLa PEH<00l, EBHINC
#h, RP, APA. V_.. ERP/APDy 5 A #H 51t
Hifl., HETLTER. M APD §§ A HEE & HU g,
5 A MHAEREHE, P<00l. B, CHZAEXR
R(Tab 2),

Mo ARG AP WG oI AP B
FHME, AL H 20 minif RP, APA. IV,
APD ft ERFP / APD,, M 5k AT AR B#HEC
HERT APD k¥ H T BT MA MM 2% S B
HEERM. KPBHCHERS PhiATEHE 20

Tab 2. Effects of micorandil (300 pgmol+ L7') on action potentisls im anoxin and reoxygenated ventricular
myocardiom. Group A: control group, no drug: Group B: using Nic during anoxia and reoxygenation; Growp C:
pretreatment with Nic for 20 min before apoxia. ¥+ 5. ""P< 0.05, "*“P< 0.01 vy controk "P< 0.05, ""P< 0,01 v

Group A.
Group n Control Anoxia for 20 min Re%):yzgg ?nal"rllo n

RP, mv A 19 —80+ 3 —68% 57" —glxt 2

‘B 19 ~80+ 3 -5t 4" —80% 2

C 19 1+ 2 —66+ 4°° ~80L |
APA_ mv A 19 123+ 5 R A 124+ 6

B 19 122+ 7 88% 107" 122+ 7

C 19 119+ 7 BEx 77" 119+ 7
N A 19 2452 20 150+ 31°°° 250% 18

B 19 246= 27 149+ 27°°° 251 22

C 19 236+ 24 130+ 26™°* 227+ 31
AFPD,,, ms A 19 1431 26 68 21" 143+ 22

B 19 182+ 40 44+ 45" 141+ 30"

C 19 171z 40 45+ 417" 144+ 337
APD,,, ms A 19 168+ 27 89+ 23*7° 167+ 24

B 19 207z 41 65+ 397 164+ 39"

C 19 203 40 67+ 3677 M 173+ 36"
ERP, ms A 7 202+ 46 184+ 65 200+t 40

B 7 272+ 38 178+ 607" 209+ 23771

C 7 238+ 53 160+ 35 "% 203+ 4571
ERP / APD,, A 7 1.22+ 0,16 262 1.1 1.20% D15

B 7 1.22+ 0.21 39+ 3 01° 1.15% 0,16

C 7 1.07+ Q.04 2.1+ 1.1°° 111012
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min B A 20 min, APD o & 4l ST i
#FENLL 0] APD fysne e e HUR R
NYSIRNBEAETR A A EBE LR
RIgAOLE O BT, MiEE il B A 6 4
WA 14 PERATE S 2min HHIBEF] B 4

WFR i B RSN R Dy 22 2 min. 7E B 44-

416 B AR CH5/ 16 MAKIMBLE B R
AR A L. Rt ) R BRI SR 2
R NS B L R
S b P<0.01(Tab 3).

Tab 3. Effects of nicorandil {500 pymol+ L") on dura-
tion and incidence of reoxygenation automaticity follow-
ing 20 min of anoxin in vesmtricular myocardium.
Group A: control group, no drug: Group B: using Nic
during anoxia amd repxygemation; Group C:
pretreatment with Nic for 20 min before anoaia.
r= 16,x= 5, """P< 0.01 v5 Group A.

GroupA  GroupB  GroupC
Time toonset 5= 2min 4% 3 min = 2min
umylative 5+ amin 2+ 3min 2= 2min
Incidence of wer was
automaticily 14416 4716 5716
DISCLSSION

LAEEATFERY Y RATEM Bl kAR
Mt % 500 gmols L% ASSge 55 R AU wl M 4R [ i
B 4L LA B APD sdg. i ad RP. APA L
T L5, HEEF TS HU G A 2 3300 0-Co AL £ i 480
WA, ok TR B M 25, BT Hiraoka"' i #F 98
WA 2y FE n M )5 5 APD & IR TR f2 0 o ATP £
SN HRELRUK rp) H DNV ES R

Aoah il R AL of Hb B of AL [ ERP. s
ERP APD., B0, (ki 8k 0y o RG-S i 1l
I W wy Rt SRl £ 0] B ¥ i — Yl 3E.

oLoge DL 20 B0 Akt v & T R i RPD APA
Iuwr FEE. ERP APD,, (TN % APD ity Wilde
FIFAT AT B APD M ETRC DU T K op LHA
Wi ATP 1% a0 ¢ SO ngah . el s ot
b el B AT R R IR =R A g (i g R T M9
T APD BSR4 % dEw] el PSR T s A T
Korp 07 IFACHERE. fhangmy KTt 4%k APD &1
& 08 b iy
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