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Fig. 1. Schematic representation of the techniques
employed. Purkinje fiber was stimulated at a
cycle length of 1000 msec through bipolar silver-
wire electrode placed on the other Purkinje
fibers, and its transmembrane action potential
was recorded through microelectrode. Stim=
stimulation; S, =basic stimulus; S,=extrastimu-
lus; R, and R,=responses to S, and S,, re-
spectively; APA=action potential amplitude;
APD=action potential duration to 90% repolari-
zation.
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Fig. 2. Changes in pO, by nitrogenization and
reoxygenization. Oxygen tension in the solution
was below 30 mm Hg in a few min after nitro-
genization, but recovered immediately after
reoxygenization. :
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Fig. 3. Effect of hypoxia on action potential of Purkinje fiber. A, B and C are
controls. Action potential duration (APD) was 305 msec (A), and effective
refractory period (ERP) 206 msec (B). By 5 msec earlier extrastimulus, R,
did not occur (C). D, E and F are after five min of hypoxia (early phase).
APD was 325 msec (D) and ERP 300 msec (E). R, did not occur by 5 msec
earlier extrastimulus (F). Note that both APD and ERP at early phase of
hypoxia were longer than those in controls. G.H and I are after 120 min of
hypoxia. Both APD (200 msec) and ERP (200 msec) were shortened after
hypoxia. Graded response by extrastimulus occurred at either early or late
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Fig. 4. Changes in action potential duration (APD)

with increasing time after hypoxia.

Table 1. Changes in action potential amplitude
(APA), action potential duration (APD), and
effective refractory period (ERP) during hypoxia.

APA TV APD msec  ERP msec
control 118+ 8 33125 265122
garly phose  130: g 335418 285426%
jote Bhase  114:11  279:16* 23811

Each value represents meansSE of 11 experiments
p :<0,01(x) <0.05(x+)

RSB IC C S XTAAL R4+ v 7 HI Iz 331 +
25msec > © 335 * 18msec ICHEE L 12 SEED I
HBofniEhoto, TNEF[LTHA £+ v THRETR
279 £ 16msec EWICHEEICERB L (P<0.0D). 8
IRIGEIC D WTiE, ~ 4 #F o 7T T HRED
265 = 22msec 70 5 285 * 26msec LHEICER L 1k
(P < 0.05), ¥ Tiddic 238 £ 1lmsec & HEKL
mhE L2 (P <0.05).
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Fig. 8. Initiation and termination of rapid activity in Purkinje fiber with prema-
ture stimuli. Rapid activity was elicited by premature impulse (S,8,=150
msec), and not terminated by S; (R S;=100 msec), but by S, (R S4 =140

msec).
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Abstract

In order to elucidate the mechanism of ventricular re-entry as a causative factor of arrhyth-
mias, effect of hypoxia on the action potential of canine Purkinje fibers was studied.

Preparations containing Purkinje fibers were cooled for 12 hr. Premature stimuli were applied
at variable intervals after every 10th drive stimulus, and action potentials were recorded through
an intracellular microelectrode located near the stimulation site.

After 5 to 10 min of hypoxia (early phase of hypoxia), the action potential duration (APD)
was prolonged, as compared with that of the control, not being associated with decline in the
amplitude. The same phenomenon was also observed at repeated hypoxia. On the other hand,
after 60 to 150 min of hypoxia (late phase), the APD was markedly shortened.

The effective refractory period (ERP) was increased in the early phase of hypoxia, but con-
versely decreased in the late phase of hypoxia. The prolongation of ERP at repeated hypoxia
was not associated with the changes of APD,

Graded response was observed not only in the early phase of hypoxia but also in the late
phase. However, at extremely severe hypoxia, this graded response did not occur.

Rapid repetitive activity was elicited by premature stimuli both in the early phase and in
repeated hypoxia, but not in the late phase. This rapid firing was terminated by premature
stimuli.

In conclusion, it is suggested that during hypoxia, Purkinje fibers are electrophysiologically
heterogeneous, and this abnormal refractoriness may be in part a cause of re-entry.




