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A study on the contractures produced by sodium-removal and

barium-exposure in rat myometrium
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Fig. 1. Effects of oxytocin and prostaglandin Foa
on the spontaneous activity in the longitudinal
muscle of the rat myometrium at oestrus
stage. Magnitude of contractions produced
by oxytocin and PG Fyx was almost same,
but slight difference was noticed in initial
segment of contraction.
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Fig. 2. Comparison of the effects of PG Fix to the-
longitudinal (a) and circular (b) muscle in
relation to the effect of same contrations of
oxytocin. Spontaneous contractions in the
circular muscle in the concentration of (.25
ug/ml of PG Fea were similar to those in
0.1 pg/ml of PG Faa in the longitudinal.
muscle.
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Fig. 3. Effect of sodium-removal on the silent lengi-
tudinal muscle (neither treated with oxytocin
nor PGFya). Contracture was developed im
Nat-free solution.
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Fig. 4. Effects of Na'-free and 5mM Na* solution
on the mechanical activity of the longi-
tudinal muscle. Following exposure to Na*-
free or 5mM Na* for 5 min., tonic contrac-
tures were developed and maintained, and
then 140mM or 5mM or 5mM Nat was added,
relaxations occurred immediately. Sodium
was isosmotically replaced with Tris.
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Fig. 5. Effects of Na'-free and 5mM Na* solution om
the mechanical activity of the circular muscle.
Most findings were essentially similar to Fig.
4. except irregular fluctuations of contraction
superimposed on smaller tonic contracture.
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Fig. 6. Effects of barium (2mM) on the contractions

of myometrium. In longitudinal muscle con-
tracture was developed immediately after
barium exposure and gradually decreased in
tonic component, and in the circular muscle
initial phasic components appeared and late
tonic contracture followed.
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Fig. 7. Concentration-dependent development of con-
tracture by barium. In lower concentrations
of barium (0.2 and 0.5mM), short, fused
contractions appeared and in ImM solution
contractures were fully developed in the
circular muscle (b) but not in the longitu-
dinal (a) muscle. 2 mM Ba?* produced full
contracture in two muscles.
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Fig. 8 Effect of calcium on the Ba**-contracture.
Tonic components of the longitudinal (a) and
circular (b) muscles were increased with
external calcium concentrations. In 12mM
Ca?*, contractures were not maintained and
spontancously relaxed.
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Fig. 9. Effects of low grade inhibition of Ca**-influx
by 0.5mM Mn?* Spontaneous contractions in
the longitudinal muscles (a) gradually de-
creased while disappeared in the circular
muscles (b). Contractures of two muscles,
mainly phasic component, decreased by Mn?"
and spontaneous contractions after washing
out with normal Tyrode solution didn’t
recover in 30 minutes.
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Fig. 10. Effects of Mn** on mechanical responses of
myometrium. Spontaneous contractions dis-
appeared and very small tonic components
were developed by Ba** or Na*-free expo-
sures. (¢) & (a) indicates mechanical respo-
nses in the longitudinal muscles, and (b} in
the circular muscles.
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—ABSTRACT—

A study on the contractures produced by
sodium-removal and barium-exposure
in rat myometrium

Yang Woo Lee, Yoon Seok Chang,
Yung E. Earm*
Departments of Qbstetrics and Gynecology and
*Physiology, College of Medicine, Seoul

National University

Mechanical responses to Na -removal and Ba®t-
-exposure were investigated in order to elucidate the
-calcium sources for muscle contraction in the longi-
tudinal and circular muscles of rat myometrium. All
experiments were performed in Tris-buffered Tyrode
-solution and preparations were usually taken from the
uterus at oestrus stage.

The results obtained were as follows:

1. Oxytocin (0.2mu ml, and prostaglandin Faa
{0. 1pg/ml) induced regular spontaneous contractions
of the longitudinal and circular muscles of myome-
trium. The response of the circular muscle to PG Foa
was more sensitive than that of the longitudinal
muscle,

2. When most of sodium in Tyrode solution was
replaced with Tris, mechanical contracture which has
two components, tonic component was more prominent
in the longitudinal muscle and phasic component in
-circular muscle, were produced. The contractures were
relaxed immediately after readmission of sodium of
normal and 5mM concentrations.

3. Ba* (2mM) induced an initial phasic contrac-
ture and a sustained tonic contracture. The tonic
<components were dependent upon the external calcium
<oncentrations, but in higher concentrations of calcium
(12mM) were spontaneously relaxed.

4. Mn*, in the concentration of 0. 5mM, which is
known to be calcium-influx antagonist, reduced the
magnitude of Ba®‘-contracture, mainly phasic com-
ponent and in 2mM concentration abolished contrac-
ture, but not completely.

The above results indicate that there are three

components in mechanical contracture to Na“-removal
and Ba®-exposure: the phasic and tonic components
which are highly Ca®*-dependent and the third small
tonic component, which is independent of external
Ca?". Most of the phasic and tonic responses seem to
be due to increased calcium influx during membrane
depolarization. And a Na-Ca exchange mechanism is
considered to contribute to transient phase of the

response to Na“-removal and Na*-readmission.
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