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25, 50, 75, 100, 150uM O =& TR & EfEL
ToREVRIR T 10 Sy WlERR#%, 11 sM OB &21T0,
3 O FEREIT> 2,

AR, ARICRT I TR OB
BT, LEMEB (ventricular fibrillation : VF)
HAERIZBN T X TR 25 75, 100u4M T
control BEIZLE_RAREICE D Lz, LL, KBEE
BMOAEZIIRD bRd -7, Sustained VF 3
41X, control FED 2%k L, =& TR 25uM
TH50% AR L, =4 T7R L7 v Ml
H OO RE B EREEO REARICN LINGHER 2/
35 ERREB N,
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L, MESHEMOICEEREECEE LD L
EZHBNTWABY, IE, HarkZATDTIHN
ANR TV x =B P FEREE LD S
EDRND D EREINTEER, BE~DH)
BEog<, BN OHERNEN R ERERIS A~
WXHIBRA S » 722,

—7%, MERERCTHL =F TR L, 7V —F
VHNCOH) OFIRB LT 7% RVBEH AT —
FIzBIT 3 ) RE L FF—ERBEOMEER2H
L3, OfsihEftE, OMBE~DZhRIEHIE,
ORI 2 R LOT W e E ORI H 3P,
Jy MEHOERAWEZELFERERICBWNT,
Bl D FREER R bz & O®ENRH B,
ENFERICBIA 7V T INVDOEEREGLE
BT 5L, =& TR AENFEERRERO T
WL L TOMRPHFCERLEEZbN, £Z
T, 7 v MEHOICE T S E I ERE RS ERIS 3E
TEHZE TR OHRIOWNTHRE LT,

HEBLUVHE

A. EEE

Wistar ST Rt T > b (8~9 ) 2= K8 12 &
R,

B. ERETILOERS L UVEEFIE (R
DB YD F BTz, Ty M
T—7VRERME, DIRZEHL, EbIZT7 TV
F7EIC L B EERZRE L, ERKRICI
95%8 3% + 5% ik A A CfaFn S ¥ 7 37°C D Krebs-
Henseleit 2% (mM : NaCl 118.5, NaHCOs 25,
KC13.2, KH2P041.19, MgS041.18, CaClz2 2.5,
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15min 10min

11min 3min

Equilibration Observation

Ischemia Reperfusion

«4— Drug administration —»
Edaravone (10, 25, 50, 75, 100, 150 M)

E1 Protocol of experiment

glucose 11) Z AV, ERRNC T 4 V& —(0.45uM,
RYURTHICTHEBE L, 2AKDEED S B, —
75 DK I 1X Krebs-Henseleit (2 @ik D &%, 5

W= SR (ZEEY 2 L7 7 —< e 4) 10,

25, 50, 75, 100, 150uM % ¥&fi# L 7= Krebs-
Henseleit #Z &K 2 A7z,

WHLEZ 7y R 7EBICESER, EER
AR AT DEDOER TITE AT E k&2
blL, ROWERE T T AF v 7 Fa—T0OF IV
—H—DH~NE LT, ZO%, LERERE LR
& KR mEmiciess, LES(DS-3300, 77
FEF) TE=F— L7eh bieskit (AU-3320, 7
7 Z8BF) 2T bmm/sec TRL&EEIT- 7=, HHL
% Krebs-Henseleit £% &K D A T 15 4 MI#ERE L,
DRI VEERE —ECRES Bk, =4

T R RIRIE & VAR L 7= Krebs-Henseleit $2E{%(Z
P10 &2 CERZTY, 10 DB b 28R L,
11 HEDEMEITo121%, A7 N—F =L 5HE
BEfRL, 3OMOBEREITo 1, 7k, 3
WA VERR L 72\ EEA control BE & L7,

C. AIEER & L UREITAZE
1. E#&# & (Coronary Flow : CF)
%NEESA‘&r%mmxxy)yﬁ—&m
, FENRD & FH T 5 CF % &8I 7E SR 1 4
T{EIJ/E L7
2. 1A%k (Heart Rate : HR) D RIE & EIME
EI)'LT%H’I’(@ *ﬁ

BRERS T LTI L HTRIE L, 7272
L, FRHEMREFIZI WV CIRFARE CRVEER L TR
TR o7z, BERTENRIIFEER OH#
itk 3o ETOLER A ERLHEL, HELLL
= HHEh (ventricular fibrillation : VF), VF kiR,
L= #8H (ventricular tachycardia : VT), VT &
BER, DEMEHISMYHE (premature ventricular con-
traction : PVC) % Lambeth Conventions %' K7 A
RS T LT, BER% 3 SO
MZEETH VF 3 FFEE L TV 5 b D % sustained

VF& L, VF &kirEfmIT R 3 08
BERAICRD b VF 045 & LTz,

3. #% &t

VF, VT RBEBEEOREICII 2REEZ AWz,
VF, VT £FfHEREBIZBW T, BEROoKREICIX
Dunnet ¥ 2 Tfi##r % 17>, CF, HR/Xunpaired
Student ¢ test # AV T p<0.05 #HE L HIE LT,

5 g

A. CFO%1E

T IR EER LB L TaREICBNTT
FIRREIZE D CFORERBAITRD LN
fehrote, BMFFTIX, CFiZar br—A#bE

DAEBICED L, FERRICILE LA OE & FRE
EWCETHIML (RD,
B. HROZE1E

EHTIF IR OREIZLD2HROFEERE
3, BEMETEa Fr—ABLED, 2
THREZRATE R L THEIUET L, KR
HERZIRO NN (FR2),

C. Sustained VF #I4EE, VF HIEE, VT %R
$EE, PVC RIFMEE, VF &665ME, VT #%
BN ZEL

Sustained VF EEHBAEIZOWTIE, v ba—
IVEE 2%z LT, =& TR 25uM T50%EF
B LD, MoBETCIIEERZEIRDLN
oz (E2),

VF ZHBHE
xR LT, =& FR > 25uM T 58%,
100uM T 67% & B EIZHED Lz (E3),

VT, PVC BHEHMEIZONTidar b — it
100%IZx L T F IR AR E DL THEERER
BN T2(RI),

VF Eigeif, VT HEiREic Wik, == b
o= LB LT TRV BREOLBETHEER
ZEFRD SN2 o7 (R3),

DN TIE, =2 b —LEE 100%
BELO
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%1 Changes in CF

Concentration

Equilibration

Observation

—

Ischemia

m—

Reperfusion

(min)
4~5

(min)
14~15

of edaravone
(uM)

9~10

(min)

0~1 4~5

(min)

9~10 2~3

13.7£2.6
13.3%£4.1
13.2%15
12.7+2.8
12.1k2

10.4*2.6
13.2£2.1

13.5%2.5
11.8+34
11.2+1.6*
12.6%+2.9
11.0+2.3
10.1£2.6
13.2£25

Control
10uM
25uM
50uM
75uM

100pM

150uM

13.3£2.8
12.5£3.5
11.0£1.8*
124=+3.1
10.6£2.3
10£2.4
12.9%25

5.6+1.8*
7.3+2.6%
5.4%1.4*
6.6E£1.7*
5.8+1.3*
6.2+1.3*
73+£2.3*

5.6t1.5%
7.0£2.2%
54+1.3*
6.81+1.4*
5.7+t1.4*
6.3+1.4%*
7.3+£2.2%

5.9+1.5*
7.0£2.3*
4.9+1.4*
6.5£1.5%
5.8£1.5%

6+1.3*
7.2£2.3*%

14533
17£6.0
12.6£3.3*
14.7£5
11.4+4.5*%
10.5*2.6
17+4.6

Values are means *+SD.
* p<0.05, versus equilibration 14~15 min.

CE coronary flow.

%2 Changes in HR

(ml/min)

Concentration
of edaravone
(M)

Equilibration
(min)

14~15 4~5

Observation
(min)

4__

9~10 0~1

Ischemia
(min)
4~5

B

9~10

323+26
288+37
313+24
301+34
303+46
297+47
294+33

31920
278+36
293£28
301%30
292+£35
28647
291+41

Control
10uM
25uM
50uM
75uM

100xM

150uM

314+26
279%35
289+39
300£40
284148
27441
29137

253 +£32*
244 +32%
230+36*
250+32*
226+56*
240=+53*
240+44*

249+33*
233+41*
226+35%
241+33*%
219+48*
224 +47%
231+47*

250+35*
218+37*
213£42*
235+31*%
215+42*
201+52*
230+51*

Values are means*SD.
HR, heart rate.

100
80
60
40
20

Sustained VF (%)

0 10 25 50 75 100
Concentration of edaravone (uM)

150

X2 Effects of edaravone on the incidence of

sustained VF
* p<0.05, versus control.
VE ventricular fibrillation.

z =®

R M R AREAIROZEARKEIZ oW TE, SOD,
HET—BREDT V=T PHNVAAR Ty —
NEERTEROFELELZMET S L OREY LD
v, BERTEROBERRO—KE L TEER

* p<0.05, versus equilibration 14~15 min.

100
80
60
40
20

VF (%)

0 10

25

(beats/min)

50 75 100 150

Concentration of edaravone (uM)

K3 Effects of edaravone on the incidence of

VF

263

* p<0.05, versus control.
VE ventricular fibrillation.

ErREZOLNTWD, £, 7y MEHLZHW
FHEERERICBVNT, EFAEUHBEICLY
TSN EBRHT S LB NEERE O S—
ARMRICTSTHABRE L EBESA TS,
INLIEMBREOEAFRLE LT, OLFHICRITS
I harRY TOEFEESR ONEANRMBIRIZ

Presented by Medical*Online



264 &

B’

il

W oFE25%E H35 (2004)

#%3 Variables of reperfusion-induced ventricular arrhythmias

ity Duration of VF :Incidence of VT Duration of VT i Incidence of PVC
of edaravone
(M) (sec) (%) (sec) (%)
Control 147+47 100 1510 100
10uM 93+80 100 34+28 100
25uM 81+83 100 31+31 100
50uM 115%+60 92 26+23 92
75uM 6278 83 39+27 92
100uM 88+76 92 36+31 100
150uM 10879 92 13+10 92

There was no significancy versus control in each study group.

Duration of VF: Values are means=SD.
Incidence of VT: Values are means.
Duration of VT: Values are means=+=SD.
Incidence of PVC: Values are means.

VE ventricular fibrillation; VT, ventricular tachycardia; PVC, premature ventricular contraction.

BIIAXY o Fo-FH o FUomBERE ) Ry
7 —t%k, Q@iEM(kiFHEkD NADPH Bk EER
F, OMEELVEREL-T 77X NUBEBREOR
faFE B ORBBERLZENRH VY, I bk
V7 b7V —F 2 o la N EE AR
Thbd, —F5, TEITRAIT U F Y eFiHEE
ThY, MEEEEEOR -OH BEIERLRH S,
X6z, ML ©EREL 72T T % R UBoRE
BETHD IR T—ERBRITBNT, 5-
12-, 15- U R¥ v 7 —B R O FEE % Il
H5ZLI2XY, HPETE(NA FeXrgdx oo
aY 7 N FT ), LTBi(a A 2 hY x> By) D
EAEEMEITEEEZLATHWAY, 22T, K
MEICBWC TN —=FIPANAAR Ty —Th
BHIE TR > F B TR I B AR AR i 2h S
IZDOWTHRET LT,
AN T F TR HEE5IZXY, HRIC
BEERIFS ol LY, =4 TRBIK
WA IC R L TEENRERITRVWEE XS
5, Sustained VF BEHEBHEIZBWT, v bnr
—/VREIZH L 25uM CHERIE TR O biizo
W, =¥ 7R 0 -OH EEERIC XV IBEEEL
BHH S &, £, RbLBARTI—TF
ANOMENEER THDLI hary RYTOEE
Bl SN W EELbND, LL, VF*
FRAE BN B>, sustained VF & ZRA48 EEHNHI %)
B, o7 V=GP BNAIR Dy —ThHD
SOD, 7rZY ,—ip EiC L5 EmEFERAE

AR i /A EB O &1 L [EE D U-shape B %
R~ UTz, BMERITMENST > K=Y RIZ72 D
Na*-H*ZZ#a &2/ L CHifamIcEE Lz H %
st ~FEH L, M Nat 23 MEIc A S Z LT
VMR NatBEO AN Z 5, £/, El
1242 ATP RZ D 7= 912 Nat-K*ATPase M [HE &
NEBAICIE, MAN NaTREO ERICfE- T
BEA T2 NatBEAR N TER S, MR L7z
Nat'REAR T 3 LVX—% AN Ca#ER Ca A
BRZBEEZLNDY, ILICHERRCZY
— T UAIVISFEE S, Nat-Ca®t R BE DG
AN L TRER CTMANRISEEXLNT
Wb, 70— H (027, Hz02) 7 Nat-Ca®*
REARIEME 2R &, Z 082 SOD T -02”
EAHRCULEHBAETS, ¥4 7—ETHO:2 &
ARV LIEHAETHIGITESZ L, £LT,
H202 B 512 Nat-Ca® " R M R{E M2 08 S ¥ 5 1F
AN & e, Nat-Ca' 23 (15 M 78 1T
1L 027 & HeO2 NEEFEL TWAB Z EBMNEELEE X
BNTNWEY, —F, =F7HR00E, Ty M
HOIZEBWT <027, HeO2 i EEMITZ2< Nat-
Ca® " A TEMEMEIER X <, Sl MEA~
O CETOFMABRZ VT WVizw, ElmEERAR
BARIHEERIIMO T V=T PANADR Ty
— &L, BOAEERAEZELZLND, LL

H202 12 X % Nat-Ca?* R#ADIEMLIX, H202 7>
HAELS OH 2 Gio BIEMHELEE, Zhsbh
|{Z PI3-Kinase # EMEL S ABRBEZNTEHZ LB
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FRENTEYY, =F TR AREICL Y Nat-Ca?t
RBRTEERERIIMEI Shd Eo@ELH DY,
Az LI E A S TTWRY, 2, Ef
BREMABIC A= MRICT O ABERSH, -
O X BHICRISHEIEE < 72 <, Fbmsec
~sec Tho1cd, HEEE R EOAENGF LR
ST D ED WA, -OH ORUSHEITRD
TEL, TOEVWRISHED T DHEMIEL (nsec~
usec), FEAEENAL DBENTFER Y F £ THIEY
TRAEGHFOMBEBREI LY, 247K T
IZ sustained VF #fIVEAIE 50% 23K Th > 7223,
bivbi b RIEHG TEREYIT- 72 H 5 1ES0D @
sustained VF | ER 1% 25% % B K & % U-shape
BMOREMDRERE LD LERLTNDY,
SOD % 0275 b S E D&V HeO2 ~D K Jis % il
Mt 27) =5 P NOAERBREEZMET SO
X LT, =¥ TRATEKZD -OH ZHRT 57
b, BELEZ A IR TIRERLENLT, =%
7 R v O I ET AR 20 51 SOD &t L
FThotlc&Exbhbd, £, V RIA4 027
WAL iy, BE#ENat, Ca'F v/ EKEAR
A4 5 EHF T3 sustained VF, VF #05HI1EF 1252
FERFICHER S, 0%F CRIALIH SNE Z
EMWEND, TV =TGP HNAHR T —IE U-
shape Bl & R4 2 L R0 = F SR NZE
WThH, HRBEH Lol &b EENR
Na*, Ca?*F ¥ X NVEWERIZDRL, Z0
R ERFOICIIBEREE SR S o7z
DOTIFRWIE Bbhi,
AEERTHEALEZZFZ TR OREE (10~
150 M) 1%, ERPREE AR EE (6uM) D 2~25 fiF & 1%
IDMICEBE Tz, =F TR 25uM IXEER
FHBEEOK 4 EORETHDIN, TORETRK
OEMEEREENHRE R L, £, £V
BB EBD DL, KEHOLFRED
Bz, 70 =7 HNOEREREMGIT 2
AL HATDZENLEE LWV EEZ DN,

b

AE, =& 5RO KA S /E R
WZOWTHRH Lz, =& 78 25uM THK 50%
@ Sustained VF AR OME|IZIRZR LT,

£
[=]
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Effects of Edaravone on Reperfusion-Induced Arrhythmias in the Isolated Rat Heart

Masayo Takami*, Kazuya Urashima*, Takako Nishihori*
Yoshihiko Hirotani*, Kazuhiko Tanaka*

*Department of Clinical Pharmacy and Clinical Pharmacokinetics, Osaka University of

Pharmaceutical Sciences. Osaka, Japan

The effects of edaravone on reperfusion-induced ven-
tricular arrhythmias in the isolated perfused rat heart
were investigated. Using Langendorff perfusion-
system, each isolated rat heart was perfused with Krebs-

Henseleit buffer, containing various concentrations of

edaravone (0, 10, 25, 50, 75, 100, 150M) for 10 minutes.

After that, each heart was subjected to regional ischemia
(11min) and reperfusion (3min). The result showed

that edaravone had no significant effect on coronary flow

and heart rate at any time during the experiment. At 25,
75, 100uM of edaravone, the incidence of reperfusion-
induced ventricular fibrillation(VF) was significantly
reduced from the control value (p<0.05). At 25uM of
edaravone, the incidence of sustained VF was signifi-
cantly reduced from 92% to 50% (p<<0.05).

Edaravone is suggested to have a protective effect
against reperfusion-induced arrhythmias.

Key words : edaravone, ischemia, reperfusion, arrhythmia, free radical

(Circ Cont 2004; 25: 261-266.)
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