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4 X 24BRF L iEZEES o Purkinje #i#EB & OO E G
EEIEMICB L IZTIRB I opE

SRABFEFHAFES 1 HIE (AT R E200

(BBFNG84 2 H 7 B ZAY)

BELFCNT 2 EBREOEE XL LHNT, 1 X 24 BEOHEFEELFRL, FEY (12), FEF
I (NZ) 2817 % Purkinje fRiE 5 L CLEHREOEBEN %, (ERFRA, %k L UCBEBERIKE
TTHRE L TLUTORKER 257, Purkinje Sf# i, BRERTONEE, [Z TR NZ 1zl s, GEE
fIOES (APA), O HBEAMMERE (AV/dtm) BRSO L TH D, EEIEMFFRME (APD) &G
HIZERL TWwiz, EBETIINZ, 1Z £ APA, BRAIIRAAEN (MDP), dV/dtmldiHd L, APD,
TISHIZEHE L7z, T OE{LOBEIR IZ TR NZIZ bRTKTH -7, BEEERIC & 2 HEENEE
EOEEIR NZIZL 6R_TIZ TIBEL 2. 175, BRERT, OB TI, 12127 dV/dtnaDEP
£ APD DEERM NZ 2 S RTEEZ 148, (BBRTIEIMEHLL & APA, MDP, dV/dtmaZiBA L,
APD i35E#E L 7:. TG NZ TEEL 20 IZ 3TETH - 1. BREFERIC & 3 BERE T
CERAORE - T, BEARIEIIZ L D slow response BFBFE I N8, FOFAKEIX Purkinje FRHE,
DG L b 12 TE» o7, EEEFEIC L D Purkinje 4% slow response DFAEME X NZ TRAET
HoleBIZ TREL MU, DEFRHETIE, EEEFEIC L D slow response DEERI NZ L IZ Tr b
MU, BLEX D, 24 BRMEELHE, BE OIS oNTZOEHBEMERRIC L 0EVWELE
ITBEIEBELhLEY, IO LR OEEAERFEEORR 2D > 2 FE2650 7.

Key words Myocardial infarction, Purkinje fiber, Ventricular muscle fiber,

Hypoxia

LEBHCREREDEHEMICE LI TEBROE
LT, R VIEBEMORRREOEEL O
MHEDHEOWMPHET SN TE I, ZD%E(L
DHEECECEEYS L, DL TRTEREEDOER
LBRBESNTWS, LarLahofs, EEECL
ZEHBLAORIE, BERERCL--Tbkosh
BRI & 2 IEBEMORL L R 5 & &), R
PN EBRSTEIRCES T % £ 75 MEND
3 EVhRILTYV 299 KIFSE I RERICLAMEE 2 (F
B, BB EIEBMEIC BT, EERESLHHE
RAEEEOEEBEAICE LI THEOMERE S »
WL, &oilmeE OHEBROME*ENET 3
HbDThH 5,

WERE L UFHE

30 BED MERERL A (8~10 kg) % sodium pentobarbit-
al (20~25 mg/kg) & T HRIRARERR A TR0 T (2 BRAG
L, EREIROBITITR %, # 1 0AKIIRERD L
IHT Rk LR, LEEEEEREL OB
L, 24 SRR & w10k, BEATPR TR 2.
Lol A RSB L, BREIR(959%0,-5%C0,) L 72
&8 Krebs-Ringer WHIRF L 72, FIEOER (mM)
%, NaCl, 119 ; KCl, 2.6 ; KH,PO,, 1.18 ; MgSO,*
7H,0, 1.17 ; NaHCO;, 14.9 ; CaCl,, 1.6 ; dextrose
, 5.5 sucrose, 50.0 TH 3. FWEOHETERLNE
& 0, FEFEZEE (non-infarcted zone, AT NZ &

Effects of Hypoxia on the Action Potential of Canine Purkinje and Ventricular Mus-
cle Fibers in 24-Hour -Old Myocardial Infarction. Makoto Itoh, Department of Internal
Medicine (1), (Director: Prof. N. Hattori), School of Medicine, Kanazawa University.
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Fig.1. Diagramatic representation of papillary
muscle and method. APM, anterior papillary
muscle ; NZ, non-infarcted zone; 1Z, infarcted
zone ; S, stimulating electrode.

Fig.2. Photomicrograph of the subendocardial
region of infarcted myocardium stained with
hematoxylin-eosine. The endocardial surface is
at the top of the section. The upper two cell
layers are normal in appearance. Under neath,
the tissue is necrotic in which polymorphonuclear
cells are evident. The cytoplasm of the muscle
fibers is homogenious and glassy appearance.

%) Li#HZEER (infarcted zone, AT 1Z £#8) L% &
ODABEMEAR 2 ERL - (K1), BEIEROHEBE
B2 imy, AESOHETO 2 BOMIRIERS
ZRIERTH S, ZOFTETHE, LHEEHMKOEE
nhHY, Liz, FHREEEROBE, BOEFEL2EL,
W FEAREZRL TS,

MEATER] - LT 0.5¢cm, £X 2.0cm, BEX0.3
om b U, BEA & 2 BEHILA R GRIFRGAK, BRtAIL
&8 Krebs-Ringer #§ T L 72 HIRFE (36.5£1°C)
PIZEE L 72,

H A SEN-7103 M il #EEE % AV, BAD—Ik

(NZ) & SR EE A N LT, EAFEL 1,000 msec,
Fi5E 3 msec, BB D 2 {5 DK & & ORSERIEK % BAH
(S &L, IEARRIE 10 48 2 & EARIR & R
MOES, FHEFEOELWERERE (S,) 2Nz,
SSHE &b s ¢ TARGHZREL 2.

TEENEN OISR 3MKCl iz Lz 7 AMUNE

R R2
APA 904

St 1~ AP Sz
AP

Fig. 3. Diagramatic representation of parameters
of action potentials measured in this study. APA,
action potential amplitude ; APDs, and APDs,,
action potential duration to 50% and 90 %
repolarization, respectively ; S,, basic stimulus;
S,, early stimulus ; R, and R,, responses to S, and
S,, respectively.

B (I 10~20 MQ) THIEEME (BAXE MEZ
8201) ML TH YRR 2— 7 (HENRE VC-9) iz,
EEBEM O L LV HEE (dV/dt) & & bz,
HEERPEE (BAXE PC-2B) W ClEEE L.

BRI L CEREP TR ER L %k, ERK
ERLF (95%N,-5%C0O,) M BHRL CER
FIRET OEEEMOE % 30 FHBEL, ROTHE
TR HUBBRAML - ERRCERL, 8 512304
RO Z AL % R IR I BTk L 72,

FUI S, Sl T B IEEEM % Ry, Ro& LESFICD
WTOHEBIUATOERICH > TRD N (K 3).
HENEN DIRIE (action potential amplitude,
APA) | BIEBEA L D IEBENORKIREE TOKXS

X

BRYLREN (maximum diastolic potential,
MDP) ; #ixHED A D# ILEE AL

O FHBABRHBERE (dV/dtma) » IEEIE O MO
BRRDBERE,

EENEAIFFEASAE (action potential duration,
APD) ; IEBIEM O L LY S IEENBALORE O
50% & W% EF CHSBTS2EITORE (FFN
APDso, APDy).

BEEERYAISHE (functional refractory period, FRP
)L RIS X D BRI TEADEHBAIO 70%
LED APA 2B T 2 EHE NI ET 2 R/NOIEHE
fzfeRa.

HRNAIGH (effective refractory period, ERP) ; &
BRI & D BN TEAOESHENO 70% LA LD
APA 2 F ¥ 2 IEEEMAE U S LEKORIEER.

Slow response ; dV/dtma s 10 V/sec AT D EEY
EAARE

HESTEAYRREIZ 13 Student O t-test 33 & UF paired t
~test W7z,
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Fig.4. Effects of hypoxia and subsequent reoxygenation on transmembrane action potentials.
Action potentials shown in A, B, C and D were recorded from a subendocardial Purkinje fiber in
non-infarcted zone. A, control; B, 5 min after hypoxia; C, 30 min after hypoxia; and D, 30 min
after reoxygenation. E, F, G and H were action potentials recorded from a subendocardial Purkinje
fiber in infarcted zone. E, control ; F, 5 min after hypoxia ; G, 30 min after hypoxia ; and H, 30 min
after reoxygenation. dV/dt, upstroke velocity of phase O depolarization. Abbreviations: See Fig,

1.
AV/dtmax iEXTEREIC { 5 RTKE AL, APDy &
! i APDy, 134848 L 7 (0 4 G). BRI 30 55410
1. #EEE Purkinje HMEOTEHEAIC S LT+ EE % 108 mV, —79mV, 305 V/sec, 300 msec, 478 msec
E 308 7 Lz, HIEBL ONBECEE T 2ERBA SN

4 1HMEERIZ X 3 NZ BLUIZ B3 Purkinje
MHEDEBEMNOELDOEF R T, NZ T, SR,
APA 125mV, MDP—86 mV, dV/dtnm.526 V/sec,
APD;,240 msec B & UF APD4,310 msec TH o 7253 (K
4 A), BBRRSMETIIEEEL, ThZN 126 mV
, —91mV, 500 V/sec, 245 msec, 315 msec T APD i&
SEEIC SR ThYARZERL 2 (M4 B), EEEHE
30 3BT, BIEER ZhF N 122mV, —90 mV, 454
V/sec, 208 msec, 303 msec T, MDP (3 {XE% 5 5%
EIEELAEEDL STz, APDsy, APDeg td3% 1258
MLz (M40). MRERLTE, SERIThTH,
123 mV, —94 mV, 513 V/sec, 240 msec, 323 msec &
%0, APDIRE L DEER T 3 HAM A S h iz (K
4D), —F 1Z TIZXHEEEE, APA, MDP, dV/dtmax,
APDg;, APDgl Zh Zi41, 120 mV, —81 mV, 408 V/
sec, 320 msec, 473 msec, TH -7z (K4 E), Kk
#R5METRENFR, 118 mV, —75mV, 354 V/sec,
323 msec, 493 msec EE{LL, APDsy, APDgoid XfH
B 6RThFPIERERLL (H4F), EBEBER
30 SETEREEEXZFAZFN, 61lmV, —60mV, 1.3
V/sec, 280 msec, 393msec & Z{tL, APA, MDP,

(M4H), ZZTHEHITANEZ L, IZTIENZIZZ
5, BBRFEICL D dV/dtmax 3B LWELEZRLEC
L TH3.

51, NZ &£ 1Z ixB1J %, APA, MDP, dV/dtnax.
APDs,, APDg# & UF FRP, ERP O EE R 27,
XHEREE, APA X NZ T 121+1mV, IZ T 116+2mV
EIZ THE (p<0.01) 2EA %7 L2, MDP 13 NZ-
86+2mV, IZ-82+1mV TH D, IZ THIMEDEY
A A SN, BETIEL» o7, dV/dtpa,d?
WTiE, NZ T 475227 V/see, ZALZXTLTCIZ T
13 312427 V/sec & IZ THE (p<0.001) &4 %R
L7z, APDWZBAL Tk NZ i28 T APDso, APDy i3
ZiLZ N 232110 msec, 295+ 8 msec, 1Z T 278+ 17
msec, 411+25msec TH D, 1Z T APDs,, APDy®
WFEND NZDZIUTL 5 THE(APDy,, p<0.01;
APDyo, p<0.001) KEEEL T\W72, TUSHNIZ oW T
1%, FRP & ERP iZ NZ T##1 #4293+ 9 msec, 274t
9msec, ZHITHL T IZ TiZZF N ZFH 382+22 msec,
369421 msec £ FRP, ERP WL b IZ THE (WL
Fhb p<0.001) WEREL Tz,

BERICL 2 EHENORFNELEALE, &
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APA WBAL TiH (K6, &), NZ, 1Z OXNEBER ZH
Fh121+1mV, 1162 mV T, {EBEHR 5 HMETRI %
nZEN12051mV, 11542mV L Fh b iR E <

Control
mV, e, mVY Visec msec
n "
100 ] ~100 500 400
400 )
300
50 1 -50
1 200
100
APA MDP dVidtmax  APDso APDe0 FRP ERP

Fig.5. Comparison of electrophysiological proper-
ties of Purkinje fibers in non-infarcted and
infarcted zones at control. Column heights repres-
ent mean values for Purkinje fibers in non-
infarcted zone (open columns) and infarcted zone
(stipple columns). Vertical lines on the top of
columns indicate = SE. Significance (p) of the
difference of means was determined by Student’s
t-test. &, p<0.05 ; ¥k, p<00l; kkk, p<
0.001. FRP, functional refractory period; ERP,
effective refractory period; MDP, maximum
diastolic potential ; dV/dtmax, maximum up-
stroke velocity of phase 0 depolarization. Other
abbreviations are the same as in Figs.l. and 3.
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SRTEMRASNT, NZLIZ LD b ER A S
Niedof:, LrL, BEEI0SETHE APA IR NZ
T116+2mV,I1Z T105£5mV T, & i 2RL,
g7, NZi2{ 5R_TIZ D APA BEE (p<0.05) D
WA ERLI:, BEBFR 152, 2098 L 0730 9% TR
NZ ® APA 3 #h#h 114+2mV, 114+2mV B Xk
U 114£2mV T, TR b HBREI S SRTEE(p<
0.001) OEALETLE. AL TIZ T, B8
FHETT 222N T APA OB BEL L, EEE 15
B, 0 9BIU0ETIZEFREN 89ETmV, 83+
TmV BLU79£6mV &L, NZ D APA L0
FEPLE o, — 7, BREBENRICNT 5 APA OF
fBiz2w» T, NZ Tlt, BREEN S Ak & D RS
B, 20 BT 12522 mV £ 4D, WEBEI S
RTCHE (p<0.001) OEMERLE, IHICHLT
1Z T3, BRSREER 10 5212 APA BNIBEICEE L
oW NZICHSNIBREHRELEZ 2HKETEDH S
nighroie,

dV/dtmax 22T (K6, H), NZ TIHIEERHKES
3, 10 METREEIASNE 27228, 154, 20 43
BLU30 LB TR EREN, 418233 V/sec, 408+32
V/sec B & F438+31 V/sec &, WHER{E 475+27 V/sec
R BRTHERB(ZNFN p<0.05,p<0.01 8L U p<
0.05) OWMAERLI, —F1Z TiE, EEE 10 5%
TRAEERS SN, 1553, 205, BLU30HET
lxF i, 1561138 V/sec, 121134 V/sec BL U 99+
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Fig. 6. Changes in APA (left) and dV/dtm,y (right) of Purkinje fibers in non-infarcted and infarcted
zones during hypoxia and reoxygenation. Data are given as the mean *+ SE. %, Statistically
significant difference between non-infarcted and infarcted zones at p<0.05; % %, statistically
significant difference between non-infarcted and infarcted zones at p<0.01. % & %, statistically
significant difference between non-infarcted and infarcted zones at p<0.001. Significance of
hypoxia-induced changes from control: *, p<0.05; * % 6 p<0.01; * % %, p<0.001. Abbrevia-

tions: See Figs. 1, 3, and 5.
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24 V/sec & NHBE 312427 V/sec 12X B RTEHE (%
nZFh p<0.01, p<0.01 B & U p<0.001) DY %R
L7, ZOELOBREIR NZ 2L 5 RTEHETH - 7=,
RIS EFERIC & 3 dV/dtnaDEALIZOWTASB &,
NZ Tid, BEFEER S 32T, MEEEEL 22,
20 FH%TIX 537135 V/sec L MEBMEIC S S RTHFE
(p<0.01) oWIMERLE., ZhiL TIZ T,
BRERBERL A LD dV/ At 3 BMOER 2R L
10 3T, SREWCEEL M, NZ Tasn
W, BEEERICLY, dV/dteadWRES EEbH 2
Zrinot,

APDIZDWTA2L(ET), NZIiZBIT 5 APDsD
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EERCL 2RI TR (X7, &), HTHRE 232+
10 msec 7 5, {KEEFR 5 4715 Tid 23529 msec & H T
WEEOERZRL, ROTEEESE 10 43, 15 43, 20 4
BXU30ETEELETR, 21510 msee, 206+10
msec, 20047 msec B & U 201£7 msec & IHEE{EIC <
SENTHE(EFNFN p<0.05, p<0.01, p<0.001
LU p<0.001) DFEHEEZTLL. BEBERCL 3
APDs DL T, BBREEW 10 9% T 228+11
msec ENMBEICEIEL, 5122049, 30 2% Tlzs
NnEN 252+ 11 msec, 251+ 11 msec ENBELVEE

(#h#h p<0,001, p<0.0) DERETRL., —F
1Z T® APD;oOFEAL T3, NZ LAtk AR 278+

400r
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Fig. 7. Changes in APD;, (left) and APDy, (right) of Purkinje fibers in non-infarcted and infarcted
zones during hypoxia and reoxygenation. Represented as in Fig. 6. Abbreviations: See Figs. 1, 3

and 5.
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Fig. 8. Changes in FRP (left) and ERP (right) of Purkinje fibers in non-infarcted and infarcted zones
during hypoxia and reoxygenation. Represented as in Fig.6. Abbreviations: See Figs. 1, 3 and 5.
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17 msec S {EEES 5 437212 282+ 16 msec L HThD
ERMEMERL, LURERRE 104, 154, 20354
30 3% T, £ ALEH 262415 msec, 239+ 14 msec,
238+15msec B &L F229+15msec L BE (Wi
p<0.01) DEMERR LIz, % L CERBEENTIZ 10 5
#k n EMREEMAE R L, 20 2341213 265+ 14 msec &%
BECEELE. LP»LIITEBIREZLELT
11 1Z D APDs DEEEBERIZ & 2 E(bDftHid, NZ
24 S NTEIEIENS Z L &, APDs A3 IR{E & D IE
BT3HENASNE 12 THB,

APDDIEBEFIC & 2 E(LDHiZ, APD; D & % &
FIZEBTHS (7, 4). NZ TR ER{E 295+8 msec
» 5 {EEER 5 5% T 304+ 9 msec LIERERERL,
WI{EEER 20 578 £ UF 30 AT, A F1 280110
msec B LU 279t 9 msec LWTFRLEE(zh#hp<
0.05, p<0.01) DFEHERTL 72, BMEREERICL2ZE
ETRIFBREVEEEZRL, 1538 Tl 321+9
msec & WIREIC < SXRTHE (p<0.001) DEE % T
L7z, 2RISR L T IZ T, XRBREE 411425 msec T,
{EFER 5 212 TiL 41425 msec L BELEEOEA %
KL, BE T L, W0, RS 10 98T 405+
25 msec & EAMEMEIA 2R L, 30 & Tid 367+21 msec
ERBREC S SNTHE (p<0.01) DEEERLL.
BRRHERIC L D, APDy i REIC AR 2 ARk
L, Z2OEIED{ET 2 APD, D & & LA, 1Z Tl
NZIZK 6RTEBEETL, FNBES* b L
i3emotz, )

[J:NZ n=13
mV mV Visec  ses  msec 1:1Z2 n=10

50 I

50 50 200
[aee,

40 40 .0

30 ., 30
100

20 20} 20

10 ﬁ 10 ’l‘ 10

o [ 0 0

¢ g
4APA 4AMDP AdVidtmax  4APDs0 4APDI0 AFRP JERP

Fig.9. Changes in action potential characteristics
of Purkinje fibers after 30 min hypoxia in non-
infarcted zone (open columns) and infarcted zone
(stipple columns). The changes are expressed as
mean differences between values of indicated
parameters determined before and after 30 min
hypoxia. Column heights represent mean values.
Vertical lines on the top of columns indicate +
SE. Significance (p) of the difference of means : &,
p<0.05; % &, p<0.01; s %, p<0.001. Abbre-
viations: See Figs. 1, 3 and 5.

RIZTISHIZDWT A5 & (8), FRP ik (8,
7%) NZ T nf08{# 293+ 9 msec T{EME 15 HMEE T
BFRA ETRETH o lens, BEEE 20 98 L U030 £
Tid, Z2NZEN 282+ Tmsec B & U 2768 msec & &
BE(odFis p<0.05) @Ml —7, BEEER
2L BETIE, BREER 0ABE VEELFRL,
EHI155%, 200BLUNFTIEFAFR 1LY
msec, 316+ 10 msec B & U8 308+10 msec & SHE{E I
KHRNTHEMERENL p<0.001, p<0.001, p<0.01)
BIERERL ., 2RISR LTIZ BT 2 FRP i,
EREERE 20 715 % THTRA L ER & b 57248, 30
35T 13 356120 msec & XTEEE 382+ 22 msec iR L
THEODM<0.05)EHEL:, BEBEERCL21ZT
O FRP O Z{bid, BN 5 24 348+20 msec &
MEREIZ 5 XNTHEE (p<0.01) DEMERL, 155
B> TR CO THRMEREE L7, ERPiZDWwT
A% E (X8, 1), 2OELOH I3 FRP tEAHETH
D, NZ TIZXHR{E 274+ 9 msec C, {EEE 20 48 &
V30 3% T, R Zh 2608 msec 3 & 18 259+8
msec LEBEICLDEE (VTR p<0.05) 1 5HE
L, BREER T ERP 3 10 9% & h ER{Efsi2
S, 15453 Tlk 295+ 10 msec & MBRE L D HE (p<
0.001) WERLA., ZhCHLTIZ TR, EEEES
531, ERP X0 BR{E 369421 msec 12 { BT 374+20
msec & IERMEEERL 1228, 2 DBEHHEL, 30 5%
13 330+ 21 msec &, MEREIC SXRTHEE(p<0.01)
DFEMEERLL, ZLTC, BEFERSHBTIXES
W2 326+21msec EFE (p<0.01) DEHEERL .
LoL, BEFRERL105%LY ERPREERRL,
15 32T & 212 371120 msec & XTRRE I EIE L /-,

%15, RNZizRs 2h-9%, MDP 12 NZ Tig, 3¢
HE—86+2mV XV, {EEE 30 7%, —81+2mV &
Z OHIHEIR D TP EE (p<0.05) DS ERL,
1Z T XHRE~82+1mV L D{EREE 30 432 —62+3
mV & £ OEIHMEIRFEE (p<0.001) 2P L, NZ ¥k
DENEE (p<0.001) i -o7-,

K% % 30 571D NZ & 1Z @ Purkinje #5240 35 8f
BHOEEOBRE (A TELT)2E 9 IZRT, AAPA
13, NZ7+2mV, 1Z36+6mV, AMDPiz2oWTii
NZ5+1mV, 1Z20+3mV TH Y, AdV/dtmax & D4
Tid, NZ37£14 V/sec, 1Z2212+39 V/sec T APA,
MDP, dV/dtmaxt b Z OWAYOREIXIZ THE (W
FThb p<0.00l) WWARTHo7. —H, AAPDg &
AAPDgiZ DWW T, NZ T #Fh#h 31+ 7 msec, 17+
6 msec, IZ TiZ ZN €1 5011 msec, 43+ 12 msec &
APD OFEMEDTREII NZ, IZ oM EEE X v -
o3, APDo DEMEDTRE X IZ KB W TEE (p<0.01)
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Fig.10. Effects of hypoxia and subsequent reoxygenation on transmembrane action
potentials. Action potentials shown in A, B and C were recorded from a subendocardial
ventricular muscle fiber in non-infarcted zone. A, control ; B, 30 min after hypoxia; C, 30
min after reoxygenation. D, E and F were action potentials recorded from a subendo-
cardial ventricular muscle fiber in infarcted zone. D, control ; E, 30 min after hypoxia; F,
30 min after reoxygenation. Abbreviations: See Figs. 1 and 3.

WwWKTH-7z. AFRP &£ AERP 2 DWwTA5k, NZ
Tl #nFN 17+6msec, 158 msec, THIEXFLT
1Z Tz # %1 27+ 10 msec, 39+13 msec & IZ TR
BHOEMORERRE WAL bR, FET
x0Tz,

II. FESHREOHREDFHBAICS & (TTER

E0) 2

10 I3 FEEEEER D LATRRME, B X UFRIRER L DR
SR O B LA OREE I & 2 1EHE
L OELETT.NZ TIRIFEENIZ, MR APA 113
mV, MDP—81mV, dV/dtmax327 V/sec, APDs,160
msec B & U APDg213 msec TH - 7248 (R 10A), &
% 30 /& TIIBIEER, ThZh 85 mV, —70 mV,
224 V/sec, 93 msec B & UF 153 msec & &ML L, EEEHR
W2 & D dV/dtma DA B X U APD OFEENEHTH
o7z (B 10B), RWT, BEAFER 30 2% TIIAHE
X, WEBRE» S FnFN 120mV, =78 mV, 327V/
sec, 178 msec, 233 msec £ &L (B10C), DD
% APA, APDg,, APDy® 0T, MEER b
o, IR LT IZ T, WEREE Tk APA 103 mV,
MDP—78 mV, dV/dtn.x253 V/sec, APD;;185 msec
B & U APDy310 msec TH - 7223 (K 10D), EEESH
Wk D RIEEE b T EN B mV, ~75mV, 217V/

sec, 125msec B & F255msec £ B L, & <&
APD,,, APDDZ{LIZEL» -7 (K 10E), BFEH
BRI L D 1Z OBE LSO EEEM O SR,
110 mV, —84mV, 278 V/sec, 218 msec ¥ X U’ 338
msec LZEL, WFROEEL, HREL Lz 0H
Enisasht (M10F),

111X NZ B XU IZ 2B 2.0FEHRHED APA,
MDP, dV/dtmax» APDsy, APDgo# & Uf FRP, ERP @
KBERTH 2.

STEREF APA WL Tix, NZ, IZ TEhZFN 112%
2mV,107+3mV TH O AEDOMICEREDEIR LD -
72.MDP i\ T NZ,IZ T#hFh—-T79£1mV, —
78+1mV TEEASNE» -7, JhiexLTdv/
Atmax B L Tid, NZ 30814 V/seciZxfL T, IZT
1 23723 V/sec &£ 1Z THE (p<0.05) REP &R
L1z, APDglz 2T NZ170+8 msec W23 L T,
1Z 1858 msec & 1Z TEEDEREANS &S NInH
BT o7z, APDg oW T, NZ238+11mV,
12272412 msec & IZ THE (p<0.05) OERETRL
72, ISR 2w Tix, FRP Tk NZ 270 £ 16 msec,
1Z 272+16 msec, ERP T &, NZ251+17 msec, 1Z
253+16 msec £ WiNY NZ & 1Z DRICEEOEIEA
shiginotz,
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EBEIC L 5 LHEOEBBEMORBNEL T,
APA ZDOWTH B E (B12, &), NZ, IZDw§Th
yEFEOELERL, BERES HMETRVLTHhO
iz d APA HXIBEI S SRTEELELE RS Lh
S7:55, 10 & TIE NZ,IZ O APA I3, 1 2h 99+
2mV,101+3 mV & REEfE 11242 mV, 1073 mV i
CHERTLTRHERE (TP p<0.001, p<0.01)

Control

[J:NZ n=11
mV mV Visec msec . 012 n=11
M
100) -100] 500 400
4 e
7 400 L 300
300}
50] ] -50
200
100]

ara S mop " vdtmax © APDRO APDS FRP ERP
Fig.11. Comparison of electrophysiological
properties of ventricular muscle fibers in non-
infarcted and infarcted zones at control. Column
heights represent mean values for ventricular
muscle fibers in non-infarcted zone (open
columns) and in infarcted zone (stipple columns).
Vertical lines on the top of columns indicate +
SE. Significance (p) of the difference of means:

¥, p<0.05; ¥% p<0.0l; ®&k p<0.001.
Abbreviations: See Figs. 1, 3 and 5.
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AL, ZOERNIGEEES 20 42, 30 MBTLERET
Hole, —A, BEBRERIC X > T, APA i3¥ms=
L, 10 4% Tit NZ11122mV, I1Z109+3 mV L ¥
no APA bTEBEIZEE LT,

dV/dtmax 2D Tid (K12, &), EBEES ST
NZ, IZZOWwTFhdbER% <, 10 2R TRBIET %
AL,y & <12 NZ TIISHRIE 308+14 V/sec 225 216+
21 V/sec EEE (p<0.01) wHA L. B2 154
T NZ177+21 V/sec, 1Z2163+18 V/sec L HE (I
b p<0.001) AL, 20 438 X U 30 43181013 NZ,
IZ %45 21157224 V/sec, 157427 V/sec B & tF
126:£24 V/sec, 131£28 V/sec L MBEIZ 5 RTW
THLEE (Wb p<0.001) DEDERLE, %
LT, ERBROMEITIZMES T, NZ & 1Z £ T dV/dtna
DEFES LT, BREFERIC & 256 TREEARN
5B NZIZowTFn EIMER 2T L, NZ Tk 10
53 296125 V/sec, 1Z Tld 15 94 215+ 22 V/sec &
LR REICEE L . 7 L TR DR
BELEEHICNZ L 1Z tOMICEEESHE T 24
Wik,

APDsizBgL i3 (13, &), {EEF 2L b NZ,
1IZ LY EFEAOELERL, EBES 4% TRELE
%<, 10 4378 NZ TIREE 17048 msec 05 136+
10 msec, IZ T % %F i3 {E 185+ 8 msec 7 5 162+ 10
msec L WTNLNBEL VEE (FhFh p<0.001,

5001

o NZ n=11
°* IZ n=M

dV/dt max(V/sec)
3
S

200r ﬁw” v,
100. * et Derx
0 N

0 10 20 30 40 50 60
Hypoxia — Reoxygenation—
(minutes)

Fig.12. Changes in APA (left) and dV/dtma, (right) of ventricular muscle fibers in non-infarcted and
infarcted zones during hypoxia and reoxygenation. Date are given as the mean * SE. %,
Statistically significant difference between non-infarcted and infarcted zones at p<0.05; & &,
statistically significant difference between non-infarcted and infarcted zones at p<0.01; % % %,
statistically significant difference between non-infarcted and infarcted zones at p<0.001.
Significance of hypoxia-induced changes from control: *, p<0.05; * *%,p<0.01; * * %, p<0.001.

Abbreviations : See Figs. 1, 3 and 5.
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p<0.05) DiEMEE R L7z, APDsDFIHEIE, {EEEFE 30
SFEEFTCAAAOELTH >, ThEHLT, BE
BHERCLA2EMLTIENZ, IZ & bERER%RL,
NZ, IZ TZhZih 10 531k, 20 283 HEE  [E1E
L.

APDg iz DWW Tid (K13, A), NZ Tit, EBEES
SERTERNBELEZ2 S, EBEE L ST, NEE
238+11 msec 5 205+ 15msec £ HE (p<0.01) &
HIME L 7. APDyo D 5EHE 1L ERESE 30 M2 & TH L2,
—7, BRBEEMICED NZ D APDRERLIZLD,
10 5341213 240+ 10 msec &, NEEE 23l 2D,
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o
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< e NZ n=11
e [Z n=11
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Hypoxia———— Reoxygenation—
(minutes)

23

X5 154, 2008 LU 30T ZANLZEN 253+
12 msec, 260+ 12 msec 8 & U 262+ 14 msec & MEE{E
WL SRTHEE(EFRZN p<0.05,p<0.01 BEUp<
0.05)DER LR L. XL TIZ T, KEgx
10 348 T 265+ 13 msec & XHR{ED 272+ 12 msec (2

K ENTHE (p<0.01) OEMEERL, 1548, 2045

BIUNFETLZNAZFN, 24011 msec, 238412
msec B L2341l msec VTR LEE (LWTFhy
p<0.001) WEMEL 72, BBREEMICL 5T, APD,
REEMEAEZTRL, 15 238% Tl 266+ 11 msec & MHE{E
WEHEL, & 5122045 Tid 283+12 msec & NR{E %

300
o
@
[7)]
£
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e [Z n=N
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OLJ d
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Fig.13. Changes in APDs, (left) and APDy, (right) of ventricular muscle fibers in non-infarcted and
infarcted zones during hypoxia and reoxygenation. Represented as in Fig. 12. Abbreviations: See

Figs. 1, 3 and 5.
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Fig.14. Changes in FRP (left) and ERP (right) of ventricular muscle fibers in non-infarcted and
infarcted zones during hypoxia and reoxygenation. Represented as in Fig. 12. Abbreviations: See

Figs. 1, 3 and 5.
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BE (p<0.05) wLEb-olz,

FISHIZ DV TA S & (K 14), FRP i (K 14, %),
NZ, 1Z & &, EEBEVHTREREE L, BEE20
BB T30 2TENZ TR, STHE{E 270416 msec 2»
5 #7258+ 16 msec, 256+ 14 msec LHE (T
nb p<0.05) IEHEL 728, 1Z TiREIR ko7,
72T, BEHERCLD, NZOFRP me, 20
A TIE 277+ 16 msec & XNRRIEIE LT3, 1Z TREA
FoEiEASNZD» 57, ERPIZDWTRE (B4 14,
#), FRP & [k, 1Z T&1tid%z <, NZ THEE 251+
17 msec 2> H{EERFE 10 42, 154, 20 538 L U 30 2%
T, #1LF N 234+ 14 msec, 233113 msec, 229112
msec B £ U 233+12msec t WTNLEERE (ZhTh
p<0.05, p<0.01, p<0.01 BL T} p<0.05) IZ4T4EL ,
BREEERCEEL 2.

Eiz 3R &l o 7208, MDP 1k NZ THERE—79+
1mV kb, EEEFE 30 B —-63E2mV i, IZ T
i3, MEE-781mV &0, {EEE 30 4RI —67TE
2mV KW TN HHEXHEIREE (p<0.001) WA Lz
HNZ, [ZDRMEk»r o7,

{EEEE 30 R0 NZ & 1Z 0.LEREDEBIERD
ZOBEE (ATRDLT) #H15ICTT. AAPAR
NZ27+4mV, 1Z14+3mV, AMDP iz D\ Tid NZ
16+2mV, 1Z10£2mV TH Y, AdV/dtnax 2T
it NZ 181+24 V/sec, 1Z 10623 V/sec T, APA,
dV/dtmex & b F DA OBEIX NZ TEE (1 Th

[J:NZ n=11
E3: 12 n=m1

mV mV Visec msec

o :
AMDP

OMmax nAAPthAPDsoFRP AERP

Fig.15. Changes in action potential characteris-
tics of ventricular muscle fibers after 30 min
hypoxia in non-infarcted zone (open columns)
and infarcted zone (stipple columns). The
changes are expressed as mean differences
between values of indicated parameters deter-
mined before and after 30 min hypoxia. Column
heights represent mean values. Vertical lines on
the top of columns indicate + SE. Significance
(p) of the difference of means: %, p<0.05; & %,
p<0.01; ®% %, p<0.001, Abbreviations: See
Figs. 1, 3 and 5.

p<0.01, p<0.05) 2K TH -’53, MDP O DR
BowTRHECEREZR 2027, —H, AAPD;,
& AAPDgIiZ DWW TIE, NZ Tid #hZh 5117 msec,
41x7 msec, 1ZTix % v £ h 49£10 msec, 39110
msec &, APDsy, APDy,, DEMEDERE T NZ & 12
EDOMIIBEREEII 57 AFRP ¥ AERP iZDW»
TH5BE, NZ TidEhZh 146 msec, 19+ 6 msec,
1Z TidzhZh 6+8msec, 10+9msec & NZ, IZ &
OETTARHOE{COBECEREEZRZD Sk o
7z,

I, Slow response N{EEEFE (= & » &AL

16 i3 IZ o Purkinje #2#E D, B 17 1% 1Z DRED
DB I & 3 slow response DE{LDEH| %
RLIHDTH B, 1Z O Purkinje $R#EBIL Tk, xf
fERF (M 16 A), FHARIE S, (S,S,MHRE 370 msec) i
& D slow response 13 & &5 b - 723, (KB 30 &

TR HARIB S, (S,S.fHFE 370 msec) T slow response
DT HIR L 72 (R 16 B), ¥ 72, SHEEESER I S HAR
Bz & b slow response DHIRYIAH S N7z b DT (Y
16C), EBENSERTH, BHR B & D slow
response H3&4 b7z (K 16 D), —HEELERT LG

e D Ww T, SRR RIES, (5,S:MR& 220
msec) iZ & D slow response 3R E o720 (K
17 A), {EEeE W & 0 R UEFEH 220 msec @ S,z & B
¥ 7o X HRRGEEIC R

slow response 254 U7z (K 17 B).

Control

100V/sec

AV e e

$1S: 370 msec

$1S: 390msec S. S)310msec  100msec

Fig.16. Slow responses elicited from subendo-
cardial Purkinje fibers in infarcted zone. Only
fast responses to basic and premature stimuli
were observed at control (A). During hypoxia,
action potential amplitude, maximum diastolic
potential and dV/dtmsx Were reduced, and a slow
response was elicited by premature stimulus (B).
Slow responses were seen both at control and
during hypoxia (C and D). Abbreviations: See
Figs. 4 and 5. ‘
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Control Hypoxia

(A)

100Visec

dv/dt —
$152220msec

$iS2 220 msec

dvidt —
100msec

$1S2 240msec

Si S2 230msec

Fig.17. Slow responses elicited from subendo-
cardial ventricular muscle fibers in infarcted
zone. Only fast responses to basic and premature
stimuli were observed at control (A). During
hypoxia, action potential amplitude, maximum
diastolic potential and dV/dtmex were reduced
and a slow response was elicited by premature
stimulus (B). Slow responses were observed both
at control and during hypoxia (C and D).
Abbreviations: See Figs. 4 and 5.
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[Te]

|m
200msec

dvidt

Fig.18. Changes of action potentials of a subendo-
cardial Purkinje fiber in infarcted zone during
hypoxia. A, control ; B, 10 min after hypoxia; C,
15 min after hypoxia. Abbreviation: See Fig. 4.

FAHIEI & D slow response H34E U?"ﬁﬁ“ﬁﬁ;’%f@ﬁ'ﬁ
BEOEBBN TR (K 170), BERIZLD IS
DREONENA LN (K 17D).

18 iZ 2 &0 Purkinje ff#EIC B W TEARB T
slow response ¥4 U/:{EBEM (R 18A) B XIF
TEBREOEEBOEFATHZ, EBRZEIDIETR
APA, MDP & dV/dtyaxDEH A 235 5 1 (K 18
B), & 5WEME 15 5 TR, BEEROETICL>To
DI RIBE I L TIE L A ERIEHE L Th Yy (J
18 C).

£ 1LIZRIIRIEC X 5 slow response D EERFER T
% 5. Purkinje S4B L i3 NZ i3 FATRNS 13
Bl 2 6] (15%), 1Z Tix 10 ik 4 B (40%) & &

e

Table 1. Numbers of observations of slow
responses

Purkinje fiber

No. of Before hypoxia| During hypoxia
experiments (control) (30 min)
NZ n=13 2/13 (15%) 2/13 (15%)

4/10 (40%) 8/10 (80%)

Ventricular muscle fiber

No. of Before hypoxia] During hypoxia
experiments (control) (30 min)
NZ n=11 0/11 ( 0%) 5/11 (45%)
1Z n=11 4/11 (36%) 5/11 (45%)

Abbreviations : See Fig. 1.

iz, —7, BEFRRETIE, NZ Tl Rl & 2
slow response MEMT 2 2 id a7tz ZhcH
LU T 1Z T, BHARIE T slow response A4 U 72 4l1x
10 ek 8 5] (80% ) & B REARINE & 0 2L <H@nL /-,
DEERMEIZ DL T, BHIRIEIC & % slow response
I3 ERSREIFONE NZ T 11 I 0 60( 0 %), 1Z T 11§
44 (36%) THY, IZ T slow response % 4 U 74
D& ol EBRFRETIE, NZ, 1Z &4 11 §ith5
5l (459) = slow response A4 541, {EEZIZLD
slow response OB IX, NZ,1Z & b 280l 7=,

* %=

B ARIROAECEELBE ) 2B LTS
AV~ SHREDIFIE T, KEBEFE 2 kB Purkinje 4
POHRHEOEBMEM ORI, Ementdsent
RRBETHHENH L0, ZHhZHL T, 2 OER
FLVELTEBROBED—DOOEK LT 2E28H
B5M2 72 ZCHEIOHED BB D — 2%, EEOH
ERBILC - 720 & OB, EEEIC L DIESEL
NEDXSEL, 2L THEDMICED LS 5iE
WAL, TS DL BIRO R AR Az B4
TEOWERNTEZETH-H7:.

SEIOMELMEFTO, JEMZEE L HESIc U4
Purkinje #R#E 5 & U, (LARRRAE O ITENERL O 2L
M, T ETRE S S H—TH - 121,
Thabt, BEREOMB T, EFEBIZ S TH
BEMOIRIEORY, O MHEAL L £ #EE DD,
RARILREEN OEHE DR, S ERO
EEBLUTBHOEESASNIZ L THE., IH
SOBEEBROBLEREF D bDEHEZ6NS. B
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1 1z fEZE R Purkinje S DEBIEALD dV/dtnaxDE
SIREEEOET2ERT 2 2k, 2 XEERTO
EBEMRREMOLER L TICHMOERE, LHEEL
HHZEICHE - 72 BT LMET Purkinje SREEMOM €
D dV/dtmax DD & Hbt T reentry BEOBER L 7%
D552 ETHRN 7 LEFRIEC DWW T,
SEORETIE, FEEBIZL 5 NTHEELT AV/
Atnax DY & APDOFEDOEENRD SN, 20D
b gt B0 LEBRHER OTREIAD A —
ML G EEDET L HfF - T reentry ZAEOER L %
D3560DEEbILS, .

RFRELDLHOESEMIS LI TEBRSEOBRER
APA, MDP OV, dV/dtnDIE T E & U APD, T
EHOEETHE EENT B UL ZDELd
Purkinje f54E & DR & THOLDETEVDEZS
#, Purkinje $3#E Tk, {EFEFIZ L D APA, MDP ik
WAL, dV/dte 3BT, APDIZEHK T2 L 0o
9 B DI LT, AT, EEEIC LD LY
WOEEL Y ERAOSNLnETE2HDHH B0,
LLZZTEELAPRER S ZRVLOIR, Zhso
BETROLTRLHESEEFOBRY, L EBREOR
fieEEMNRLS 2L ThHb, IhiZld, Purkinje #&
EEHEEOBBECN L TREENETH 2 LT
DEEM L H B Z LS, &8 5 RBEOT—HORE
roTw38DEERbNRS, L Ligh SRl
BB FEARERIC S L2k, Purkinje ff#EDISENE
Y FRom BT 2 b0 LB a0, 2o
U CLARRME I X T 2 (BB RO BB BN ARTS
%4)~7).

BERED AV/dtne 2 B LEZTEEIOVLTIRSED
BRETTIE, FEFFRERIC < & R T Purkinje $RHED
dV/Atmax DA I EL <, BEZEOETICE>TZO
BlRIZEDEHE Lo, JHEH LT, OFEHT
3, ERE R & 0 IR, OV TG dV/Ate
LD Ao L, REE SR 30 SR THMIEOBIZES 4 <
Lotz ZOEWIZOLTIE, ~-2iF EROWL,
Purkinje #f#f OIEREF 120+ B F 2 51D
B ORSRINCE, BB o 2RI ERE R &
2 TE DL dAV/ At 3 IIHEIS LS 2 2ERL,
D dV/Atmax DA 3, EEER D L 2 HEENS & U,
MR RIS &80 o) 3 SISO SN & 4R - TR R
EDORMB I EEERTLLO LB GO, 72,
RGN TR TEmMOBEMNEZD, M 18A
DERZTEBEMOZEL, £ 0D AV/dtgax DA 0E
Lubong s, Lry Iociilacd, B
BREET TS5 dV/dtga DELVEA 2T LR Z
ETHL, PEOBEEL Y, BILOHICERBRESD

B 2 Eld, EEEICEL LT~ 234 U T reentry [E
BOBEORENE LI LEERLTVEHOLRE
bis,

& THRIDOERT, WEBMISMHENI, JEEREE,
BEMO VTG, EBEFCIVEEERLL. R
R L A EHEMFEHMOEROBFE L L THkR:
Y, 1)K*ORMEFEEONmEEROEMY, 2)E
WAREBROBIIOBEZ SR TWE, Ll
SIEEDWE TR, EEHEMFFRFROEHEIIELL
T, FHEIFEEEROAR & KPEROBEMc L3 L ah
T3, 2 LTI AE KMEROEIMIES T
ORGP Ca ™ DN 5 L &N, 24 F D
B MiErE O BRI S nexus OET 28NS
#, VO TRHEERERFRLT 5 L1220 SEIDE
ERIER T3, FEFEEIC < & N THBESH D Purkinje £
MIBLT, BEBRC L 2BHEVOEHEDOEENE
HTH 7%, ZOMHBOBFICOVWTE, 5%, &
SUHREPSBRETHS D,

DRI E U R T WLENTRERORBE, B
MEBEOABHEOEEN—DDEREEZ SN TL
37, SEOERIZB VT Y, Purkinje DT,
HEERTTISHA E b EEMICB W THEDER 2R LTz,
LLads, BRRICL> TIRsDOREHIZVT
NYEWOER %R LU, ZOEEFE L5 TS
EHEOBRMT I, REQLZAFRHTHE, Zhic
BIL T linuma 5712 & 3 &, LMl EEER 2Nz
7o, BEBROETICMH-T, £ APD IZEMHEL,
INEFTLTIE L ALDHITERP iXEMHET 25, 1&
MFErERMEET - - &, ERP SR L DBCERY
BHlp5H 0, ZOBITIE APD IZNBL DEREL TS,
ERP DR, APD DRERIZ & % b DTldd { BEN
DEEDOEBNIZ L2 bOEHEELL, i, EBREO
FEFUNIC & - TRTICHO R, TRbOLRENRD
B8 OB TR 234 U, Zhai repetitive activi-
ty OREET2EZ 4 H 327,

Cranefield %935 K* Tl L 72 Purkinje &4
TRIFEHERMORIES L Z DB KL L LMD HEEH
NEL, Lod IORGIEBEL TR %2 OEERE
ELLBLIZERS, INSDEBER % slow res
ponse & IEA 7S, IR slow response & 7T #HA%L
L LT, AEE, BERSHicrsashn, TORE
ELTEBLWAREERIPES T2 L3N T3, &
? slow response 13 IEH @ Purkinje H#ES O S IRHE
T, B, {KEE:%E, acidosis, & K*, {& Na*, B K*
& catecholamine ODHZEL TORET T AS5NZ L
V51918 - Cranefield 59193, slow response iZ

WCESEBFENICRFL, 20, BLELR
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&<, EHEMOREBL, XLV BEORVO
RECHERF LB, BECB IR TVwELR,
Dl ZOEFHEMREHORLEMEL, —FHR
B7oy 7 ORFERE L b reentry 2V EBZTER L
23U T3, %7 slow response T, ZODTE
BB EMREMETH D, & 512 summation < inhibi-
tion R EDHBb A OLNDB Z End, TAILEHET
BIRFEECEELZED 2ECCWR 2 0n),

4D slow response BT B RIETIE, KEFZOD
&{ET i Purkinje f§# 235\ TR FEEEICELL T
BEFCEHCHESERSN, 2 0BREIIB LT
i3, JEFEEIICEASNE N o708, FRCTEDS
h, SO ERET CREHEEOHMNA LN, &
ORIZBIMNIC & - THEER S Tk, E¥Mk
2 5 _RTEMRIEIC X % slow response DEFKE L
e, BRFEIXZOMREFTHZ ZLEHELSH»TH
%. slow response BNAEREERFO—D2 LT 2%
33910, RIFEROBINIEEKICEELEREL DD
DEEZOLNSG,

BEBERICLY, BEEMOHEEZ, MEER
R o le 38, JEEEEH O Purkinje &S, OEEHE T3,
FR SR 156~30 SR TRBEE L b2 RRIHS
h, &Y bUEBHEMRRIFHOERBHEL N TH >
7z, ZOFEE L LT McDonald 591, 1){EBEDIR
BT CHEEROEENTIEL, BEEERTY Z0IE
HOETHER THE0Ic ATP EES—BHICER
I DEMTZ L, 2)EBRICLD ATP k¥ 2 &K
BUSBED I LERBRLTS, Zhickdk, &
I Purkinje fR#4E I, BRRTEEERIC & DISEIBRIOE
FEEGREL D LebsHRBANT, 7, &
BEMOEEROEEIIEHEERT L D bBLOE,
BIZ & D LEOBEROBEEETHHS 2 &2 L R
BHEZDMH L,

SEORIH TR, HEESFBREOTRETCIERRT
EHEMBEFNIERCEREL 0L, RS
ik, BEER BREERTCLIEERELETRS
Zhot:, IO ERTCHOEEBLTL bISHE
fIFFEEOELC L > THEA R IbITF TR RV E
TEHRENE BT B2HDTH 5,

BEDOEBFVSHE LT, LHETHEBOMKE
BREFEGBRERELTEY, ZRIDVEBTRHES LEE
F{REE L T, Friedman &3 JEREEEER - T
AR EART IR & L, BERERO R 10 »« B
TTharell, LEALKBTOMEYEOREIZ X
D, BREGEBRERCO MDD, T iosEmERC
BRI X 2 BRI THB LI, o THHE
R4 IMRET U T BERUE < O LRI OIS BB

BE

DHEEH, FEEEHOZN LEBOHLBERD o1
DI, EEEMCS LT THEMOBEINE 5o 17
HEENEZOND,

SEOWRFTTIEETRE Z LI, FEHD Purkinje
BB L OLERME T, IhE TR L,
FEHIL SRTCBREEFNCHAS »BREER L
ZETHY, L» bEED Purkinje #&H T1X, (EER
WEVELOEMERLIZETHS, Lazzara 5193,
24 BERMEZ LR Purkinje S DIER L 72 IS8 E R
Frehefi:, BBRRC LV EEOAANGEERLE
2o, EERREMTIEMMIA S Purkinje 40
EHEMNOEIEHREATEZWE L, Lol
EELRUAE oW L, SEOERTHL»
Wi ol ], BERIIEERD AL S TIEFERERD
EHEMCH ZOBEDEVE SN, AAAOE LY
Bzl ThY, BERIMRCELT, BIMELF
—WT 2 bIHikvhiewns, 2nl L bERLES
252, VL TRFEREECEELMREREEL Y
RN LIRS Z DR LE L EZ SN D,

# E

fE2EE0 Purkinje fRHE B X OFRTF L EFRME I 2 (8
BROEES A2 HINT, 4 X 24 FFELLAEE 2 /p5
L, #UNEEEER O TRELUTORBERE 287,

1) BEZEER Purkinje #4613 JEREZEER Purkinje f5ii
< 5T APA, dV/dte 3 EBCHALTEBY,
APD, FIGHIREEICERL TV,

2 ) Purkinje #1128 X TEEBEOFEIT APA,
MDP, dV/dtn..D#E4 & APD, RIGEEDOEHETH -
T2 4%, APA, MDP, dV/dtmax, APDee®DZELDEE I
FEEEHIC L SR THEERTERCKRTh o2, BE
BHEM X0, WML bEEER, ME#ECEEL
font, FEEBEITRNEEEZ b s HEMNAE LN
DERL, BFEHTCRZABASNT, FEEEE
LIBIEL 7z,

3) FEEBRTOLHBRME T, FEFETIC 5T
AV /Atnax DA & APDDIERWEE TH - 72,

4 ) DRI B KIZ TEBRROFENL, APA, dV/
Atmax DY, APD OEHETDH - 7228, TPIGHIIFEFE
BTOHEESA SN, BEEC L ZEHNEMLOR
{EOREX, APA, dAV/dtnax DA M IEBET TEERE
WARTHo7z, BEFHERIZ L5 EERIEIIEFEER
EEENTRK T 7z,

5 ) BEEARBHIZ T slow response 23FEF & 417225,
Z DRI, IHERE Purkinje S84, (OESIGHME & b FEF
EML SNTHEEBTERICE S, BEFPRETR
FEZEER Purkinje #54& T slow response D3EEMNE L
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CHINU 7248, DRI TSR, JFEEERTEY
LS CHEE I ER a0 T,

6) BLE X D IEEEIIC & XN THEER D Purkinje
@i B & VB LEIRE TR, T OEBERICEREH
H, EBBECIVZOFLEIELILD I LIS
mExol.

E 3

BEKBIZHID, EEE & R 285 - - B &R KE
51 ARRBEEBCN LRIV EHOBERLET, &
1 AT AR S L BB R B L SIRREE 1 AR

WHEZ LRI UHERES N —TOREECEHOEE
RLET.
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Abstract

In order to examine effects of hypoxia on the electrical activity of canine subendocardial
Purkinje fibers and ventricular muscle fibers in non-infarcted and infarcted zones, the trans-
membrane action potential was recorded 24 hr after ligation of the anterior descending coronary
artery. In the medium saturated with a gas of 95% O, and 5% CO, (control condition), Purkinje
fibers in the infarcted zone had significantly smaller amplitude (APA) and longer duration (APD)
of the action potential, slower velocity of the maximum depolarization (dV/dtmax) and longer
refractory period, as compaired to those in the non-infarcted zone. During hypoxia all the
parameters and the maximum diastolic potential (MDP) of Purkinje fibers both in the non-
infarcted and the infarcted zones were reduced more than the control values. Following reoxy-
genation, the parameters in the infarcted zone recovered more slowly than did those in the
non-infarcted zone. Changes in the APA, dV/dtyax, MDP and APD of Purkinje fibers during a
30-min hypoxia were pronounced in the infarcted zone more than those in the non-infarcted
zone were. On the other hand, under the control condition ventricular muscle fibers showed
slightly slower dV/dtmax and longer APD in the infarcted zone than in the non-infarcted zone.
During hypoxia each parameter except for the refractory period was decreased in both the
non-infarcted and the infarcted zones. The action potentials of ventricular muscle fibers in the
infarcted zone recovered with reoxygenation as fast as those in the non-infarcted zone did. In
both Purkinje and ventricular muscle fibers, early stimuli induced slow responses in the infarcted
zone more frequently than in the non-infarcted zone. It may be concluded that surviving myo-
cardial cells after acute myocardial infarction are more susceptible to hypoxia than are the intact

cells. Hypoxia appears to be responsible, in part, for the appearance of ventricular arrhythmia.




