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Effects of Ca?* and K+ on the Spike Action Potentials
in Oxytocin-induced Uterine Contractions

Chul Soo Kim and Ki Whan Kim

Department of Physiology, College of Medicine, Seoul National University

The influences of extracellular Ca?* and K* upon the spike action potentials were studied
in isolated uterine strips of rat. Regular, rhythmic uterine contractions were induced by
the administration of oxytocin(0.2~0.5 1.U.), and recorded with force transducer. Spike

action potentials were extracellularly measured by use of suction electrode, and compared

with those recorded intracellularly by glass microelectrode.

The results obtained were as follows:

1) The frequency and duration of spike bursts, and the number of spikes in a burst could

be analyzed by use of both methods. But the absolute values of membrane potential were

not measurable with the suction electrode.

2) The duration of contraction(CDs,; the duration of 90% relaxation) was lengthened from

the control 17.0 sec to 20.6 sec, in parallel with the increase of spike number from the

control 21 to 26, as the increase in Ca2?* concentration from 2 to 4 mM.

3) The amplitude and frequency of contractions were gradually decreased, simultaneously

with the decrease in the number of spikes in a burst, when the Ca?t-antagonist, verapamil

was administered cumulatively.

4) The number of spikes was changed from the control 15 to 7, in case of the administra-

tion of very low dose of verapamil(10-® g/1).

5) Increase in the numbers of spike bursts was well matched to the increase in fre-

quency of contractions when extracellular K* was increased.
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Fig. 1. Action potentials recorded intracellularly by glass microelectrode in isolated longitudinal strip

of rat uterus.
action potentials were noted in each burst.

Rhythmic electrical bursts were induced by oxytocin(0.5 1.U.),

and 84 spike
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Fig. 2. Action potentials recorded extracellularly by suction electrode in isolated longitudinal strip oi
rat uterus. Regular contractions were induced by the administration of oxytocin (0.2 1.U.),
Uterine contraction was preceded 700 msec in prior to the start of action potentials, and relaxed
1,800 msec after the cessation of spike burst. 59 spike potentials were countable in a burst.
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Fig. 3, Effect of Ca?* on oxytocin(l I.U.)-induced contraction in rat uterus.
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Fig. 4. Relationship between extracellular Ca?*
concentrations and the parameters of oxy-
tocin(l LU.)-induced contractions in rat
uterus(mean+-SEM, n=8).
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Fig. 5. Effect of extracellular Ca®* on spike action potentials and contraction in rat uterus (slow

tracing).
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Fig. ¢. Effect of Ca?* on spike action potentials and contractions in rat uterus (rapid tracing).
When the extracellular Ca?* concentration was increased from normal 2mM to 4mM, the
duration of contraction(the duration of 90% relaxation, CDy) was lengthened from 17.0 to 20.6
sec and the number of spikes was also increased from 21 to 26 in a burst.
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Fig. 7. Effect of Ca?*-antagonist, verapamil(10-%g/1), on spikes and oxytocin(0.2 I.U.)-induced contrac-
tions in rat uterus. The frequency and amplitude of contractions were gradually decreased and
disappeared even at low concentration of verapamil like this. The number of spikes was de-

creased from the normal 15 to 7.
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Fig. 8. Effects of verapamil on contractions and action potentials at various concentrations in rat uterus
(slow tracing). Note that the freqeuncy and amplitude of contractions were slowly decreased as
the verapamil concentrations were increased step by step.
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Fig. 9. Effects of verapamil on contractions and spike action potentials at various concentrations in rat
uterus (rapid tracing). Note that the amplitude and duration of contraction were decreased, and
the number of spikes were also decreased from the control 43 to 30 at 10~%g/l, 26 at 10~°g/1
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Fig. 10. Different contractile responses to various K* concentrations in rat uterus. Regular, rhythmic
contractions were initiated till 30 mM K*. Above 40 mM K*, however, prominent contracture

appeared.
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Fig. 11. Effect of K*(10mM) on contractions and electrical activities in rat uterus.
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Fig. 12. Effects of extracellular K*(20 mM) on contractions and electrical activities in rat uterus.
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Fig. 13. Comparison of contractions and spikes at
various K* concentrations with those of
control.
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