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119 ; KCL 2.6; KHPO, 1.18; MgSO,TH;0,
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5.5 ; sucrose, 50.0. T»5.DPHiE, 7L ETF
v’ KEA®MEE@EH L, Krebs — Ringer i T
A0pg/ mlwc HRL 2. W#E, BANXE SEN -
T103M HIBEEBIC & D SBIRBRTIT - 7o, BAEH
1000msec %t 2msec BMED 2 DK & & DR B H
BAREATHS & LIRKERTS L v EEOMBT
B S, 2 10EwmA . M@oms, e

Fig. 1. Methods.

APM: anterior papillary muscle, FT: false
tendon, NZ: noninfarcted zone, IZ: infarcted
zone, APDy, and APD,q: action potential
duration to 90% and 100% repolarization respect-
ively, APA: action potential amplitude, 8S,:
basic stimulus, S,: extra stimulus, R; and R,:
response to S; and S,.

Electrophysiological Effects of Diphenylhydantoin on Infarcted Canine Purkinje Fibers
Akira Fujiki, Department of Internal Medicine (1) (Director: Prof. N. Hattori), School
of Medicine, Kanazawa University, Kanazawa 920, Japan.
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Fig. 2. Photograph of an infarcted tissue prepaza-
tion.
The infarcted zone is clearly demarcated from
the noninfarcted zone. Abbreviations: See Fig.
1.
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Action potential amplitude (APA) : 1 E {1 &
DIEBHBNORKIREE TCOREXE LK,

Action potential duration (APD) : iE#& L @ T
LS 100% & 90 OB EE TOMRRM A TR
L, APDu,APDg & L7z,

Maximum diastolic potential (MDP) : #&xt{# @
BRAOEEBEEL L L.

Functional refractory period (FRP) : &2 8§% &% fir
THEADFEHBEMR © 70 %L LD APA 259 5 /&
HEMAOEL ZHNORR BRE L.

Effective refractory period (ERP) : B H #il & ic

D, GLEREALIC T0 BLLED APA 284 A EBHEL
WHELEWEARD S\S, s L.

Slow response : dv/dt #5 10v/sec LT D E#HE
fii % slow response & L 7z. Slow response 234 U
felR RO RiR, @ % outer limit, &/N® RiR, 8
% inner limit, outer limit & inner limit @ i %,
slow response zone & L #2.
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Fig. 3. Effects of DPH on APA, MDP and APD.
MDP: maximum diastolic potential. Abbrevia-
tions: See Fig. 1.
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1. DPH @ Purkinje i@#EBELM I T 3L
(®3):

APA, MDP i, EEHTcENhEFn 985 -T2+
5mV, JEFEEI T 106 £ 5, — 81 = dmV & FEEH
TWLER LI, EETRED» -7 DPHIc &L 3%
fLcBL Tld, EER, FEENLE bERLEES
SHish - i,

APD it oW T, EEEicB T APDw, APDy id
Zh ¥ 459 £ 6msec, 396 * bmsec LEFEICEE %
R Lo FEZEM O APDw DR I3 APDy O iz L
TRTH -1, CHREEROEHEMOE 2, £31
WREOHICKERLHEEZ LN,

DPH iz & % Purkinje ##4#® APD 0 Z{kic2 W\ T
i3, EEL T, APDw 329 = 4msec 7 5 315 £
5msec, APDy 297 + 4msec » & 278 + 6msec, ##%
# =12 APDy 459 * 6msec 2 & 429 + 10msec,
APDy 396 + 6msec 20 5 364 = 8msec LW Fh & F
HicEmER L, EHEANEAE, choo®lki
MR L THRERICB VW TELL -1 ETH
5.

X 4 &, DPH iz & % Purkinje ### D APD o &£ {k
THbH. Mk, FFES, KEGFER Purkinje
HOTEBER TH 5. Control BIFFEEL D APDy 12
300msec (/%N A) THE2DIHL T, BEHO
APDgy (3 400msec (/¥4 L By LFEE L T /2. DPH
10ug/ ml T 15 FMER%K, EHEELR O APDy
280msec (/<% L C), FEZEH T ¢ 3Tdmsec (/¥ % W
D)EEFHE L. DPHICX D E 2, EIHOBTHEAK
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Fig. 4. Effects of DPH on the transmembrane
potential of a canine Purkinje fiber in a 24
hour-old myocardial infarction. Pannel A and B
are controls, C and D are records after super-
fusion with DPH, 10 pg/ml Note that DPH has
remarkably shortened action potential duration
in the infarcted zone (B and D), compared to
those in the noninfarcted zone (A and C). Ab-
breviations: See Fig. 1.
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Fig. 5. Effects of DPH on ERP and FRP.
ERP: effective refractory period
FRP: functional refractory period
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ERP 2 3EEZ 713 305 + 5Smsec, 8 ZE I 384 +
8msec LEEHMTHBEOEEER LA, FRP Iz W
Tb, ERP &[EIHEOME 2 &4, JERERET 309 £
Smsec, FEZEH T 401 £ llmsec L EHLEEN & &
hi.

—77 DPH i#Ef#iic & - T, ERP R IEHEEL T
305 = 5msec » 5 289 = Tmsec, HEH T & 384 +
8msec 7 % 361 * 10msec, WFh bHEICEHE £ &
L. Zhiest L C FRP &, EREEH O & 309 +
Smsec > 5 292 *+ fmsec & HEICEHE L /- DPH #
5% O APDy, ERP 0% 0 &1L D # % JAPDyy,
4ERP &¥5 & (R6), JAPD 3IHEZER © 13 £
4msec, HHZELL 33 * Tmsec LEELTHBL £ DE
HOERIKRTH 7. Thicxt LT JERP iF, JE4E
ZEER 16 = 6msec, FHELT 19 = Imsec TIEFEL &
HEROMICHEEZEEA N, - 12,

M. Slow response [¥{d % DPH O%E :

WEZEL Purkinje 42 &V v ) —0E LD
WD 15 & L T slow response £ X 5 h
% . Slow response i3, FFHEI T, 15 FloEARTp
2FED SN - it LT, EERTIE 1Tl
AR I Ac@ohik. 2055 IFlcibhy = v
FU—HFELAL (FR1). KTid slow response
icxte % DPH oo#HRoEHTHZ. LEE,
control BT, TEIX#EE 10ug/ ml ® DPH 154
MoOEHBLOENTH S, Bioskid, L& EELR
Purkinje ##E & JEfEEE Purkinje #i## OIEBHE
BIV, HER Purkinje B#EDIE BBEL O MM

Fig. 6. Changes in APD,, and ERP by DPH.
Abbreviations: See Fig. 1 and Fig. 5.
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TH5, Pl IEFERTIT-%2. FBIFRT LS
iz, control B, S, S; 390 msec THEIOE
BEM R, oF 1 A0, S, S 370 msec
IERET B & BENEDHEMO 0D 1M, 28K
P TEHBMETEORMSEFLLL Ty, slow
response B LTV 2. EEBOEH B L @
dv/dt i3 10V/sec LIF &L - TW A, Thicst LT,
EFER o FBEM o R, i, S S, 390msec,

370msec, DVWFNOFMEET S, slow response
HELTWREW (Y2L A B). 8% 10us/ nlo DPH
ERTTId (ov2 0 C D), FFES, EEROVFH
b, FEHEASEERIER L. EETRECLL
LT, MEROEEHEMR, OUL Lz k<D,

dv/dt (AL 7o HZEI R, @ take off voltage i3,
Si'S; 370msec T control ¥ — 62 m V Thoizhs,

Table 1. Slow response and reentry

preparation n slow response reentry
noninfarcted 15 0 0
infarcted 17 11 3

(A)

CONTROL

1z
NZ 200
Visec

(C) &1 380msec (D) 15 370msec

CPH

1Z
NZ

U0my
S5 370 msec Z&}Cmsw:‘

S152 390 msec

Fig. 7. Effects of DPH on the transmembrane
potentials recorded from the infarcted and the
noninfarcted Purkinje fibers.

The top trace is the transmembrane potential of
the infarcted Purkinje fiber, the second is the
potential of the noninfarcted Purkinje fiber. The
bottom trace is the Vmax of the infarcted
Purkinje fiber action potential. Before DPH (A
and B) slow response is induced by premature
stimulus. After superfusion with 10 ug/ml DPH
(C and D), both the infarcted and the non-
infarcted Purkinje fibers action potential dura-
ions are shortened. Note that the Vmax of the
premature response in the infarcted Purkinje
fiber is increased by DPH. Abbreviations: See
Fig. 1.

DPHER% - T2 m V &L - 12,

S S WL T, S it £ 5 slow response S HHE
T 55K R, R, ME% outer limit, &/po R.R, &
% inner limit & U, Z OB ME %, slow response
zone E LTDPHIc X 3 &2 L (RS).
Outer limit i, DPH iz & » 403msec 7 & 363msec
LHRBICKA L. —% inner limit i3 DPH iz & b
349msec » 5 329msec &L L e AEEOLEL T ik
134> #2. Slow response zone ic> W T2, DPH ic
& 0 5dmsec 5 3Tmsec iDL 7= SEETH b -
72.DPH (3 inner limit & » & L %, outer limit i2F
BLIEERD S, Itk 5 slow response £k &
¥, zone DABEABH 3L EILNhE. coC L
B@ETNE, Vx> b ) —FED slow response
@ critical interval 45 outer limit iC;EB L T4 3
EL7EE,DPHICLD YT vk Y —idilikd 3 &
Zohb.
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Fig. 8. Effects of DPH on slow response zone.
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20ug/ml & L, 15 9MERT 2E (x40 C), RR
R 1428msec L S SIEE L /2. FHIREC &
iE, 2B TA N [Za DRI ELS, 1Zb O
Purkinje i ic® L e & TH 3. 2L T, 1Zb D
EEBAOULL Lo 3FR B sh, [ZaniEEHE
o NZ ~OREEHOBEITEFRE L7, /Y2 L
D a2, DPH & 20ug/ nl T 30 S EEREKOEEIBAL
OEEAbDOT, BEEEDITEIR, NZ [Za, I1Zb
DWFh bMFlENFEKL .

CONTROL

200
Visec

‘ RR 906 msec
®)

DPH 10ugfm! |

RR 1110msec

(C)

DPH 20pg/mi §

RR 1428msec
(D)
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Fig. 9. Effects of DPH on automaticity in the
infarcted Purkinje fiber.

The top trace is the transmembrane potential of
the noninfarcted Purkinje fiber (NZ). The
second and the third traces are the transmem-
brane potentials of the infarcted Purkinje fiber
(IZa and IZb). The bottom trace is the Vmax of
the infarcted Purkinje fiber action potential
(IZb). Pannel A shows spontaneous diastolic
depolarization before DPH. Spontanecus dias-
tolic depolarization is observed only in the
infarcted zone (IZa and 1Zb). During superfusion
with DPH (pannel B, C), the enhanced pacemaker
activities are suppressed. Note that pacemaker
shift from IZa to IZb is occurred by DPH (pannel
B and C).
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Bk © Purkinje fR#EDEBLAOE/LM 1 O ER
EEZONTHRA., EBRNIC, SERLAET
Purkinje $##icid, 1)  SKIRIAEAL, EHHEBAL
DIRIE, BLUZD (O Vmax 0L, 2) EH
BAHHREHOEE,3) EIRARSHEO TTEHS R D
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FrLsohsEL, S5, BLRBECLTLEY
FEoEfEbA o3& L. 2 LTl -ES
TAEHBEMO 0O L Lo #E, dv/dtico0T
b, DPH i3, @H R EE 5 X 5w, Purkinje #i#E
H—HaDBWIELIE X, 550G 0HO dv/dt
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THOEHELHERNRELL D TH - 12

FEZEES Purkinje HMEQ BB BLLBEEMIcE X 13
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BEFELH ¥ LU 24 HBEEZELHNET Purkinje 8
HowdhoE BBEMFREEOERHLL. Ll
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7oy s oMEl, 0TI Y)Y —OREEN
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Purkinje %O RIGHI2EME €T, Yz v b)) — %
HESE2ERAMS B L Lz, 22 T4, OHHELG
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=%ML T, 40 DPH 0B AIRPEM OB E £ &
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B3 <, DPHitk > THELRIBONEDL 7. D
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FEEH Purkinje Mo 4 HEABOREERD & ¥
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BHoitsET, DPH Itk v HEIgE 25 ¢ 2 ESR
Purkinje 4 0 8 T pacemaker OB E#iH A b iz,
COC EEFEES Purkinje St 0 BBIFE R T B
DPH (I3, —#TH W I &, BET I, EEK
5 ot @ Purkinje $#4E 0 1E1M, BF O R 340
fazhZhicBVWTARE—THY, hrsMBlEORY
— YIRS SIS hE K, 735 L v,
B, rHoZ (bR LoAMRFOME L L bIcBRE
HEABHEIORE(ELsE, BEfEP Y v+
Y- DOREE-BEBICL TV EERETIH0
THb.
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W ¥ % Purkinje & # « © ¥ 3
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1) #EE® Purkinje # # © action potential
duration (APD), effective refractory period
(ERP), #& ¥ functional refractory period (FRP)
(2 FEEZELE Purkinje @i it L THEROEEE R L
t-. DPH 3 #EZES & & U IEHEELR D APD,ERP %56
S¥f. APD O BEHOBELSIEEER L LT, 8
BRTHRICKE P12,

2) BHRHMECIOEER BV, slow
response 4 U7z, DPH {4, slow response zone
@ outer limit %% #E L 745, inner limit & zone @
W IEROE(LERS B 12,

3) FEEHOHEBIcATRED TLEEZEY , DPH
&, Th oML 7. DPH i3 4 HEBL R 5 BE o S EE
rRbEsRELEbBUBEDEE L RD S &
7.

4) Dk, SHOHERECHE S DEEREIR
DERE L THER Purkinje S0 BRAEHFE N
{LOREMHY , DPHR W SOREZIER{ILT 2H
EcfERTAEEBELONS.

WA I H 1 0 WiEH & BRRENS - 7o BAIREBIE 2
EXMLBELIVFEHOBEERLE T, BB CER
BV SIRAERFHE | ARERBHE S+ -7 0%
FEECRBHVRLET.
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Abstract

The effects of dipheylhydantoin (DPH), 10 ug/ml, were studied on transmembrane resting and
action potentials of Purkinje fibers on the endocardial surface of 24-hour-old myocardial infarcts
in dogs.

In action potential amplitude (APA) and maximum diastolic potential (MDP), there were no
significant differences between infarcted and nonminfarcted Purkinje fibers. APA and MDP
showed little change both in infarcted and in noninfarcted zones during exposure to DPH.

Action potential duration (APD) in the infarcted zone was more markedly lengthened than in
the noninfarcted zone. DPH induced more decreases of APD in infarcted zone compared to
those in the noninfarcted zone.

Effective refractory period (ERP) and functional refractory period (FRP) were also more
markedly prolonged in the infarcted zone than in the noninfarcted zone. After superfusion with
DPH, both ERP and FRP were shortened, but not restored to normal, and they remained signifi-
cantly longer than those of Purkinje fibers in the infarcted zone.

Slow response and conduction delay were observed only in the infarcted zone, and re-entry
was easily induced by bprem‘a’turer stifnuli. DPH reduced the outer limit of the slow response
zone, but little effect on inner limit as well as duration of the slow response zone.

Some of the subendocardial Purkinje fibers surviving in infarcts demonstrated spontaneous
diastolic depolalization and automatic impulse initiation. DPH suppressed automaticity in
infarcted Purkinje fibers by, in part, increasing take off voltage and by decreasing the slope of
phase 4 depolalization.

In conclusion, DPH shortened APD of infarcted Purkinje fibers, reducing disparity of APD,
and increased dV/dt of phase 0 of premature response. DPH also suppressed automaticity in
infarcted Purkinje fibers. These results could suggest some explanation for antiarrhythmic
effects of DPH on ventricular arrhythmia.

R MRS e e s i



