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The Effect of Hypoxia on Ca?" transient in Isolated Guinea Pig
Ventricular Myocytes

Junji Tanaka

(Purpose) The purpose of this study was to examine abnormality of Ca** kinetics
in myocardial ischemia under the cellular level. Isolated myocardial cells of the
guinea pig were put in a hypoxic state and the Ca?* transients were measured when
cells were stimulated not only at the basal rate of 1/1 sec but also at high rate.

JNSERIRYE 4AEPEHE Department of Physiology, Kawasaki Medical School :
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(Materials and methods) The materials were 4-7 week old guinea pigs(300~400 g :
female) . Isolated cells were loaded with Fura2-AM and scattered in the small chamber
of controlled tempareture. The single cell was irradiated with ultraviolet rays of 340 nm
and 380 nm and fluorescence was measured at 510 nm. The data were analyzed with the
NEC PC-9801. The cell was stimulated extracellularly at the basal rate of 1/1 sec and
occasionally at 200 msec intervals for a short period. The hypoxic condition was prepare
by perfusing the Tyrode solution previously bubbled with 100% N. (Results) The times
to the peak Ca?* transients were the same in both the oxygenized and hypoxia groups
independent of the intervention of the high rate stimulations. The time required for the
Ca?* transients to decrease to half of the peak values from the beginning point (1/2
decay time) were shortened in the hypoxia group and were further shortened after the
high rate stimulations. The 1/4 decay time (the time required for the Ca’®" transients to
decrease to 1/4 of the peak values from the beginning point) were the same or even
prolonged compared with that measured from the oxygenized cell. The amplitude of the
Ca?* transients decreased following high rate stimulations for around two hours. The
peak level was elevated during the high rate stimulations in the oxygenized condition and
became the maximum after the last stimulation. However, there was no rise in the peak
level following the high rate stimulations if the cells were exposed to hypoxia for two
hours. The levels at the end of diastole were elevated after the high rate stimulations
in the hypoxia group, although they kwere kept constant in the oxygenized group.
(Discussion) It is expected that there are differences between mechanisms responsible
to 1/‘2 and 1/4 decay time of Ca?®* transient observed in hypoxia. Probably, a decrease
in intracellular ATP causes the ATP-dependent K* channel to open, resulting in the
shortening of the action potential duration and 1/2 decay time. The decrease in ATP
also would inhibit Ca?* uptake into sarcoplasmic reticulum, and prolong the 1/4 decay
time. The rise of the diastolic level after the high rate stimulation in hypoxia group can
also be explained from the inhibition of Ca?* uptake. (Accepted on October 31, 1994) Kawasaki
Igakkaishi 20(4) : 293—302, 1994
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Fig. 6. Group I : O, Tyrode, before the high rate stimulation.
Group II : O, Tyrode, after the high rate stimulation.
Group III : N, Tyrode, before the high rate stimulation,
Group IV : N, Tyrode, after the high rate stimulation.

A : Time to peak of Ca®' transient.
B : End diastolic fluorescence ratio.

C : Time for decay to 1/2 values of peak amplitude of Ca?* transient from time of stimula-

tieo (1/2 decay time) .

D : Time for decay to 1/4 values of peak amplitude of Ca?* transient from time of stimula-

tion (1/4 decay time) .
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Fig. 7. Amplitude of Ca?* transient. The ratio of the output voltage of peak amplitude to the end-
diastolic output voltage level is scaled in the ordinate.
Group 1 :in O, Tyrode, before the high rate stimulation.
Group II : in O, Tyrode, after the high rate stimulation.
Group III : in N, Tyrode, before the high rate stimulation.
Group IV : in N, Tyrode, after the high rate stimulation.
-1, IV-1 : exposed to N, Tyrode for 1 hour.
-2, IV-2 : exposed to N, Tyrode for 2 hours.
A : Open circles, in O, Tyrode and filled circles in N; Tyrode. In group III and IV, all of the

results obtained from various exposure times (0.5 to 2.5 hours)

altogether included.

to N, Tyrode are

B : The results in N, Tyrode are grouped into two according to the exposure time of around
1 hour (open circels) and of around 2 hours (filled circels) . Vertical bars indicate +1SD.
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