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Background. ATP-sensitive K* channels of the plasma membrane in the smooth
muscles of the uterus are one of the most significant ion channels that regulate the
excitability of this tissue both in the non-pregnant state and during pregnancy. MitoK ;-
channels ensure regulation of the bioenergetic state of mitochondria (the intensity
of mitochondrial respiration and the potential of the inner mitochondrial membrane).
Thus far, there is no information on the participation of both types of these channels
in the regulation of the mechanokinetics of spontaneous contractions, therefore the
aim of this work was to perform a complete mechanokinetic analysis of spontaneous
contractions of rat myometrium under conditions of blocking and activation of ATP-
sensitive K*-channels of the plasma membrane and blocking of mitoK,;.-channels.

Materials and Methods. Experiments were performed on female Wistar rats. The
spontaneous activity of smooth muscle stripes of longitudinal smooth muscles of uterine
horns was registered by the tenzometric method in the isometric mode. The experiments
used the activator of ATP-sensitive K*-channels of the plasma membrane diazoxide
(50, 100, 150 and 200 uM) and the blocker of these channels glibenclamide (1, 2, 4,
6, 8 and 10 pM), as well as the blocker of ATP-sensitive mitochondrial K*-channels
5-hydroxydecanoate (5-HD, 50 uM). The study of mechanokinetics of the contraction-
relaxation process of muscle preparations was carried out according to the complete
mechanokinetic analysis method with the calculation of the mechanokinetic parameters
of the contraction-relaxation cycle: force (F,,,, Fc and Fy), time (1, T and 1), impulse

max?

(I Ic. @nd I5) and velocity parameters (V and V).
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Results. It was found that both blocking and activation of plasma membrane K-
channels cause suppression of the amplitude, probably according to different cellular
mechanisms of regulation of ion conductivity. Under the influence of glibenclamide,
a significant decrease in the frequency and mechanokinetic parameters of spontaneous
contractions of the myometrium was observed, which confirms the contribution of plasma
membrane K,;--channels to maintaining the excitability of the myometrium of non-pregnant
rats. Activation of plasma membrane K,;,-channels by diazoxide caused a change in
individual mechanokinetic parameters of spontaneous contractions of the myometrium.
Under the action of the mitoK,;.-channel blocker 5-HD, suppression of the amplitude and
modulation of the mechanokinetic parameters of the contraction phase was observed
without changes in the kinetics of the relaxation phase of spontaneous contractions.

Conclusions. Thus, modulation of the K,,-channels of the plasma membrane
and mitochondria is accompanied by the suppression of spontaneous contractions of
the myometrium. Both types of K,;.-channels are important regulators of myometrial
excitability, however, unlike plasma membrane K,;-channels, mitoK,;,-channels
probably do not modulate the processes of extrusion of Ca?* from the cytosol.

Keywords: myometrium, K,-channels of the plasma membrane and
mitochondria, spontaneous contractions, mechanokinetic analysis

INTRODUCTION

K*-channels play a major role in the excitable tissues, defining the excitation level
for the plasma membrane of their cells. This group of ion channels has the greatest
molecular and structural diversity, a highly variable regulation and biophysical properties.

In the tissue of phasic smooth muscles, K*-channels play a key role, regulating the
membrane potential of myocytes and thus the tone and contractile activity (Aaronson
et al., 2006; Sikimic et al., 2019; Branstrom et al., 2022). The main representatives of
K*-channels in uterine smooth muscles (SM) are potential-governed K*-channels (K,),
Ca*"-activated K*-channels (BK., and SK,), and ATP-sensitive K*-channels (Lorca et al.,
2014; Tsymbalyuk et al., 2019; Na et al., 2017; Tinker et al., 2018; Lee et al., 2020). Up
to now, the effects of K,, BK., and SK_, channel blockers on the spontaneous contractile
activity of the myometrium of rats under different functional states (non-pregnant and
different terms of pregnancy) have been studied in detail (Villar et al., 1986; Zhao &
MacKinnon, 2021). Also, the regulatory effects of ATP-sensitive K*-channels on the
contractile activity of rat myometrium induced by the uterotonic hormone oxytocin are
known (Yoshitake et al., 1991). However, there is no information about the involvement
of these channels in the regulation of the mechanokinetics of spontaneous contractions
of the myometrium of rats under blocking and activation of ATP-sensitive K*-channels of
the plasma membrane (using glibenclamide and diazoxide, respectively).

K,e-channels of the plasma membrane are activated by the decrease (and inhibited
by the increase) in the intracellular concentration of ATP and/or the increase in ADP
level (Teramoto, 2006). Both types of K,;,-channels are highly relevant to the regulation
of the functional activity of myometrium tissues, especially to maintain the non-excited
state of myocytes in pregnancy dynamics (Khan et al., 2001; Wray & Arrowsmith, 2021).
K.e-channels of the plasma membrane mediate the effect of neurotransmitters: in the
case of inhibition transmitters, the activation of these channels and the general tocolytic
effect can be observed (Lovasz et al., 2015; Tsymbalyuk, 2018); in the case of excitation
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transmitters, the inhibition of the conductivity of K,;.-channels and depolarization of
smooth muscle cells occurs (Quayle et al, 1997). MitoK,.-channels ensure the
regulation of the bioenergetic state of mitochondria (in particular, the intensity of
mitochondrial breathing and the potential of the inner mitochondrial membrane). They
also regulate the rate of the formation of reactive oxygen intermediaries and produce a
cytoprotective effect under pathological conditions (Hu et al., 2017; Vadzyuk & Kosterin,
2018; Paggio et al., 2019; Tatalovi¢ et al., 2021).

Glibenclamide is a non-toxic compound, which is widely used for the treatment of
non-insulin dependent diabetes mellitus; it is known (Loffler-Walz & Quast, 1998) that
the index of half-maximal inhibition (IC,,) of the contractile activity detected on rat aorta
smooth muscle preparations is 0.44 uM. Diazoxide is also a therapeutic agent for the
management of hypoglycemia; the index of half-maximal activation of contractile activity
(EC,,) registered on smooth muscle preparations of the rat colon is 34.2 uM (Pluja et al.,
1998). The IC,, for compound 5-HD was determined for ionic currents of isolated rat
ventricular cardiomyocytes, where it is about 30 uM (Li et al., 2010).

Our previous study reported the role of K,;.-channels of the plasma membrane and
mitoK ;;p-channels in the formation of the contractile reaction of the myometrium of rats
on the uterotonic hormone, oxytocin (Tsymbalyuk & Vadzyuk, 2020).

As there is no information on the involvement of K,;,-channels in the regulation of
the mechanokinetics of spontaneous contractions of uterine SM, the aim of this work
was to conduct the full mechanokinetic analysis of spontaneous contractions in the
myometrium of rats under blocking of ATP-sensitive K*-channels of plasma membranes
and mitochondria (using glibenclamide and 5-hydroxydecanoate (5-HD), respectively),
and under the activation of ATP-sensitive K*-channels (using diazoxide).

MATERIALS AND METHODS

The experiments were conducted using Wistar line female rats (the average weight
of animals was 200-250 g). The rats were kept in standard vivarium conditions (room
temperature of 2012 °C, relative humidity — 50-70 %, light-darkness cycle — 12:12 h).
All the manipulations with animals were conducted according to the International
Convention for the Protection of Animals and the Law of Ukraine “On Protection of
Animals from Cruelty” (the Minutes of the meeting of bioethics commission of Education
and Scientific Center Institute of Biology and Medicine No. 3 dated May 2, 2019). The
animals were killed under ether anesthesia.

Functional tenzometric experiments. The spontaneous activity of smooth
muscle stripes of longitudinal smooth muscles of uterine horns was registered by the
tenzometric method in the isometric mode. Muscle stripes (the average size — 2x10 mm)
were placed into a working chamber (the volume of 2 mL) with Krebs solution (the
flow rate of 5 mL/min), and thermostated at 37 °C. The preparation was passively
tensed at the rate of 10 mN and left for one hour (until achieving the stable amplitude
and frequency of spontaneous contractions). The signals were registered with an
analogue-to-digital transformer.

The Krebs solution was of the following composition (mM): 120.4 NaCl; 5.9 KCI;
15.5 NaHCO;; 1.2 NaH,PO,; 1.2 MgCl,; 2.5 CaCl,; 11.5 glucose; pH of the solution
was 7.4. The activator of ATP-sensitive K*-channels of the plasma membrane, diazoxide
(concentrations of 50, 100, 150, and 200 uM; Sigma, USA), the blocking agent for these
channels, glibenclamide (concentrations of 1, 2, 4, 6, 8 and 10 uM; Sigma, USA) and
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the blocking agent for ATP-sensitive K*-channels of mitochondria, 5-hydroxydecanoate
(5-HD, concentrations of 50 mM; Sigma, USA) were used in the experiment.

Stock solutions of diazoxide and glibenclamide were prepared by preliminary
dissolution of substances in an organic solvent, dimethyl sulfoxide (DMSO), and added
to Krebs solution to obtain the final DMSO aliquot of 0.1 % from the total volume of
Krebs solution. All the other contractions, including the control ones, were studied in
the solutions, containing 0.1 % DMSO. The stock solution of 5-HD was prepared by
preliminary dissolution of this substance in distilled water.

The non-selective blocking of ATP-sensitive K*-channels was done by preliminary
incubation of myometrium preparations with glibenclamide and their activation — with
diazoxide (in both cases, the preliminary incubation lasted for 20 min). ATP-sensitive
K*-channels of mitochondrial membranes were blocked by preliminary incubation
of muscle preparations with 5-HD for 20 min. After the preliminary incubation of the
preparations with the mentioned substances, the spontaneous contractions were
registered with a subsequent kinetic analysis.

Comprehensive mechanokinetic analysis of spontaneous contractions. The
mechanokinetics of contraction-relaxation of the muscle preparations was studied
according to the method described in (Kosterin et al., 2021). The contraction phase was
defined as a fragment of a contractile response from the beginning of force variation up
to its maximal value (F,.,,, the amplitude of the phase contraction). The relaxation phase
started with the maximum phase contraction and lasted until the force decreased to its
basal level.

The linearization of some contraction-relaxation cycles was done in the coordinates

{In(%); In(1+A%), where F and t — are instant values of force and time at the level of
C

the contraction cycle (here C is the indication of the contraction phase; R indicates the
relaxation phase); F. — the value of the force at the inflexion point of the contraction
phase (the maximal velocity V. is observed here) and it has the corresponding time t;
F~ —the value of the force at the inflexion point of the relaxation phase (here the maximal
velocity Vis observed) and it has the corresponding time t; At — constant time interval,
chosen at random. The linearization charts were used to determine the characteristic
constants k and n, which were further used to calculate the mechanokinetic parameters
of the contraction-relaxation cycle: force (F,, Fc and Fy), time (t,, 1, and 1), impulse
(/e Ic. @nd Ig) and velocity parameters (V; and V) (Kosterin et al., 2021).

Statistical analysis. The data were processed by variation statistics methods
using Origin2018 program. The samples were checked in terms of belonging to
normally distributed general populations according to the Shapiro-Wilk’s test. The
parametrical one-way analysis of variance (one-way ANOVA) was used to determine
reliable differences between the mean values of samplings; a post-hoc analysis was
made using the Tukey test.

The validation analysis of data approximation by the linear function was performed
using Fisher’s F-test; determination coefficients (R?) were at least 0.98 for the linearized
charts.

In all cases, the results were considered reliable on the condition of the probability
value p under 5 % (p < 0.05). The results were presented as mean = standard error of
mean, n — number of experiments.
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RESULTS AND DISCUSSION

The mechanokinetics of spontaneous contractions of the myometrium in
case of blocking K,;.-channels of the plasma membrane. In the first stage of the
investigation, we studied the spontaneous contractile activity of the myometrium against
the cumulative increase in the concentrations of glibenclamide, the blocking agent of
Kipe-channels (1, 2, 4, 6, 8, and 10 yM); separate spontaneous contractions were
analyzed 20 min after the impact of each concentration of the substance started. It was
found that in the entire range of the investigated concentrations, glibenclamide caused
dose-dependent inhibition of the amplitude of spontaneous contractions (Fig. 1), which,
against the background of the highest applied concentration, on average, amounted to
51.3 % compared to the control, accepted as 100 % (n = 6, p<0.001). The frequency of
contractions decreased considerably under these conditions as well.
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Fig. 1. The spontaneous contractive activity of the myometrium of rats in the control (A) and under a prior
20-minute-long incubation with the blocking agent of K,;,-channels of the plasma membrane —
glibenclamide (6 uM) (B). Typical mechanograms are presented

A complete mechanokinetic analysis of specific spontaneous contractions was
further conducted. According to the method (Kosterin et al., 2021), the force (F,,,, Fc.
and F), time (1, 1 and 1), impulse (/.. I and ), and velocity parameters (Vi V)
were calculated.

It was determined that glibenclamide caused a decrease in some force parameters
(Fig. 2A). For instance, although all of the applied concentrations of this blocking agent of
K.p-channels caused a reliable decrease in F,, the inhibition of F; was observed only
under its impact in the concentrations of 8 and 10 uM. As for parameter F, its reduction
was registered along the entire range of the applied concentrations of glibenclamide,
but there was virtually no dependence on the dose.

In the case of time parameters of spontaneous contractions of the myometrium (z,,
1., and 1), there was a reliable decrease against the highest investigated concentration
of glibenclamide (10 uM). The value of the characteristic time of the maximal force of
spontaneous contractions t, against the blocking agent (1-8 uM) was on the control
level. In both cases, a significant decrease in 1., and t; parameters was observed only
in the presence of high concentrations of glibenclamide (8 and 10 pM) (Fig. 2B).
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Fig. 2. The force (A) and force (B) parameters of spontaneous contractile activity of the myometrium of rats
in control and under a prior incubation with glibenclamide (GL), the blocking agent of K,,-channels
of the plasma membrane (1, 2, 4, 6, 8, and 10 pM). The relevant indices of spontaneous activity in
control (n = 6, * — p<0.05, ** — p<0.01, and *** — p<0.001 — the difference is reliable regarding the
control) were accepted as 100 %

The values of velocity and impulse of the force depend directly on the values of the
force (F) and time (f), in particular, in the inflexion points of mechanograms, thus further
on, we calculated the force parameters (V, and Vj). It was determined that the maximal
velocity of the contraction phase V. considerably decreased depending on the dose in
the presence of glibenclamide in the concentrations of 2—10 uM in the solution used for
washing smooth muscle preparations. The maximal velocity of the relaxation phase V;
demonstrated no dependence on the dose either; it reliably decreased under the action
of 8 and 10 uM of glibenclamide (Fig. 3A).
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Fig. 3. The velocity (A) and impulse (B) parameters of spontaneous contractile activity of the myometrium of
rats in control and under a prior incubation with glibenclamide, the blocking agent of K,,.-channels
of the plasma membrane (1, 2, 4, 6, 8, and 10 pM). The relevant indices of spontaneous activity in
control (n = 6, * — p<0.05 and ** — p<0.001 — the difference is reliable regarding the control) were
accepted as 100 %
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The most significant changes among the calculated mechanokinetic parameters
were observed for impulse (/... /., and I;) parameters of the contractile reactions of
the myometrium (Fig. 3B). For instance, in the presence of 10 uM of glibenclamide,
this value for the amplitude of contractions was on average 30.3 % compared to the
control (n =6, p<0.001); in case of I, and I the relative values were 23.0 % and 32.2 %,
respectively (n = 6, p<0.001 in both cases).

Reliable changes of /|, were observed underthe impact of 4—10 uM of glibenclamide,
and in case of the force impulse in the inflexion points /. and /5, — under all the applied
concentrations of this blocking agent.

Our results regarding the inhibition of the contractile activity of the myometrium of
rats using glibenclamide are in agreement with the data of other investigators (Villar
et al., 1986a, 1986b; Yoshitake et al., 1991; D'Ocdn et al., 1986).

The obtained results suggest that the mechanisms for the blocking of K ;,-channels
of the plasma membrane by glibenclamide cause amplitude inhibition, a decrease in the
frequency and modulation of mechanokinetic parameters of spontaneous contractions
in the myometrium. When K*-channels are constitutively open, their blocking should
cause an increase in the membrane potential of the plasma membrane (depolarization).
The depolarization of the plasma membrane can activate the potential-governed ion
channels, including Ca?*-channels. In this case, we could have expected to register
the activation of the spontaneous activity, whereas we observed the opposite effect.
Actually, as per the results of K. Yoshitake et al. (1991), the application of glibenclamide
to the smooth muscle preparations of the aorta was accompanied by a decrease in
the intracellular concentration of Ca?* and inhibition of the contractions induced by the
hyperkalemic solution. Also, the studies by A. Villar et al. (1986a, 1986b) demonstrated
that sulfonylurea derivatives, tolbutamid and glibenclamide, the blocking agents of K-
channels of the plasma membrane, induce some decrease in spontaneous contractions
and considerably inhibit the coupling of myometrium contractions, induced by different
means (by oxytocin, acetylcholine, hyperkalemic solution); these effects are also
accompanied by a decrease in the concentration of ionized Ca in the cytoplasm of
myocytes. Considering the results of additional experiments, both research groups
(Villar et al., 1986a, 1986b; Yoshitake et al., 1991; D’Ocon et al., 1986) come to the
conclusion that the abovementioned effects are caused by an increased sequestration
of Ca? ions to the intracellular depots.

Among the parameters evaluated in this study, the processes of energy-dependent
decrease in the cytosolic concentration of Ca?* are indicated by the velocity of the
relaxation phase. In this case, although the absolute values of V; decreased in a
considerable and dose-dependent manner (Fig. 3A), and this decrease was more rapid
as compared to the amplitude of F_,, (Fig. 2A), the normalization of V; on F,_,, had a
dose-independent reliable increase in the relative velocity of relaxation on average up
to 121.2 % compared to the control. At the same time, the normalized maximal velocity
of the contraction phase reliably changed only in the case of the maximal applied
concentration of glibenclamide of 10 uM (so, it is possible that, in general, the energy-
dependent processes of the increase in the cytosol concentration of Ca?* are insensitive
to the effect of this substance).

Thus, we can presume that under the blocking of K,.-channels of the plasma
membrane by glibenclamide the inhibition of the spontaneous contractions in the
myometrium is related to the activation of the processes of the energy-dependent
decrease in the concentration of Ca?* ions in the cytosol of smooth muscle cells.
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The mechanokinetics of spontaneous contractions of the myometrium under
the activation of K,;,-channels of the plasma membrane. On the background
of diazoxide, the activator of ATP of K,-channels (the applied concentrations of
50, 100, 150, and 200 uM), there was a decrease in the amplitude of spontaneous
contractions of the myometrium (Fig. 4), and the concentrations over 100 uM caused a
complete inhibition of the spontaneous contractile activity. Thus, further analysis of the
mechanokinetics of spontaneous contractions was conducted for the modulations of the
myometrium using diazoxide in concentrations of 50 and 100 uM.

control
16 diazoxide, 50 uM

14

2 L e T T
0 1 2 3 4 5 6 1 12 13

t, min

Fig. 4. The spontaneous contractile activity of the myometrium of rats in control and under a prior incubation
with diazoxide, the activator of K,;.-channels of the plasma membrane (50 pM). Typical mechanograms
are presented

On the background of diazoxide, there was a considerable decrease in the force
parameters (F .. Fc and Fy) of spontaneous contractions (Fig. 5A). Actually, similar
inhibition was observed for F,, and F., while the force value at which the velocity of the
relaxation phase was maximal, changed only under the impact of 100 uM.

On the background of the activation of K,,-channels using diazoxide, there were
changes only in some temporal parameters which characterize the amplitude and
phase of relaxation (t, and 1), while the characteristic time for the relaxation phase t.
remained at the control level (Fig. 5B).

Besides, under the effect of diazoxide, there was a decrease in the values of
impulse parameters of the amplitude (/,,,) and the phase of relaxation (/5), whereas the
relevant impulse parameters of the contraction phase were at the control level (Fig. 6A).

We did not observe reliable differences in the velocity parameters of spontaneous
contractions in the myometrium under the effect of diazoxide compared with control
values (Fig. 6B).
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Fig. 5. The force (A) and time (B) parameters of spontaneous contractile activity of the myometrium of rats
in control and under a prior incubation with diazoxide, the activator of K,;,-channels of the plasma
membrane (50 and 100 pM). The relevant indices of the spontaneous activity in control (n = 6, * —
p<0.05, ** — p<0.01, and *** — p<0.001 — the difference is reliable regarding the control) were accepted
as 100 %
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Fig. 6. The impulse (A) and velocity (B) parameters of spontaneous contractions in the myometrium of rats
in control and under a prior incubation with diazoxide, the activator of K,;,-channels of the plasma
membrane (50 and 10 pM). The relevant indices of spontaneous activity in control (n = 6, * — p<0.05
and *** — p<0.001 — the difference is reliable regarding the control) were accepted as 100 %

Based on the above, we can suppose which molecular mechanisms lie in the
foundation of the changes in spontaneous contractions of the myometrium in case of
the activation of K,;,-channels of the plasma membrane. In general, the activation of
K*-channels leads to the hyperpolarization of the plasma membrane (the membrane
potential shifts to the value close to the equilibrium potassium potential) and the
relaxation of myocytes, including the myometrium (Cheuk et al., 1993; Morrison et al.,
1993; Piper et al., 1990; Sawada et al., 2005; Wray & Arrowsmith, 2021). In the case
of K,rp-channels, their expression increases considerably during pregnancy, and the
activating preparations are used during the hypertonicity of the uterus to prevent
early delivery (Cheuk et al., 1993; Morrison et al., 1993; Piper et al., 1990). Thus, the
inhibition of the amplitude of spontaneous contractions in the myometrium of rats under
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the effect of diazoxide is likely to be related to the changes in the membrane potential
of myocytes. It should also be emphasized that in the background of this substance, we
observe similar effects on the mechanokinetic parameters of contraction and relaxation
phases which demonstrates the non-specific impact of diazoxide on Ca?*-transporting
systems of myocytes.

The mechanokinetics of spontaneous contractions of the myometrium
in case of blocking mitoK,;.-channels. The blocking of K,;,-channels of the inner
mitochondrial membrane by 5-HD (200 yM) was accompanied by the inhibition of
spontaneous contractions in the myometrium of rats (Fig. 7).
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Fig. 7. The spontaneous contractile activity of the myometrium of rats in control and under a prior 20-minute-
long incubation with 5-HD, the blocking agent of K,,-channels of the mitochondria (200 pM). Typical
mechanograms are presented

In these conditions, there were also considerable reconstructions in the kinetics of
some contraction-relaxation cycles: the contraction phase accelerated greatly, whereas
the relaxation phase slowed down significantly. For instance, under the effect of 5-HD,
the time parameters were: t; — on average 52.5 % (n = 6, p<0.01) and t; — on average
127.1 % as compared with the relevant control values (n = 6, p<0.05) (Fig. 8A). At
these points of contractile responses, the force parameters were: F. on average 43.2 %
(n =6, p<0.01) and F on average 62.5 % (n = 6, p<0.001) respectively (Fig. 8B).

Besides, on the background of 5-HD (200 uM), there was a reliable decrease in
the value of the maximal velocity on the level of the contraction phase (up to 45.8 % as
compared with the control, on average, n=6, p<0.001), whereas the maximal velocity
of the relaxation phase did not have reliable differences as compared to the respective
parameter in control (Fig. 9A). While normalizing the velocity indices as per amplitude,
the rate of contraction velocity inhibition is about 75 % as compared with the control,
while the relaxation velocity remains on the control level.
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Fig. 9. The velocity (A) and impulse (B) parameters of spontaneous contractions in rat myometrium in control
and under a prior incubation with 5-HD, the blocking agent of mitoK,,-channels (200 pM). The
relevant indices of spontaneous activity in control (n=6, * — p<0.05 and *** — p<0.001 — the difference
is reliable regarding the control) were accepted as 100 %

In the case of impulse parameters, considerably lower indices of the amplitude
impulses (/.,,) and maximal velocity of the relaxation phase (/5) (47.1 % and 50.0 % as
compared with the control values, n = 6, p<0.001, respectively) were observed, while
the impulse of the maximal velocity of the contraction phase (/.) was 62.8 % on average
as compared with the control (n = 6, p<0.001) (Fig. 9B).

Comparing the mechanokinetic effects of glibenclamide and 5-HD (blockers of
K.re-channels of the plasma and inner mitochondrial membranes), we can firmly state
that, in general, these two compounds cause inhibition of the contractile function of
the myometrium and change the mechanokinetic parameters of individual spontaneous
contractions in a rather similar way. However, a considerable difference between the
effects of these compounds was observed regarding t; — in the case of blocking mitoK ;-
channels this index increased markedly. It is also noteworthy that on the background of
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5-HD, both V; parameter and its normalized analog (normalized as per the amplitude of
the maximal velocity of the relaxation phase) had no reliable differences regarding the
control, so contrary to K,;,-channels of the plasma membrane, mitoK,;.-channels are
not likely to modulate the processes of extruding Ca?* ions from the cytosol.

CONCLUSIONS

Studies of the mechanokinetics of the spontaneous contractile activity of the
longitudinal smooth muscles of the rat uterus revealed that the K,;» channels of the
plasma membrane and mitochondria are involved in maintaining the excitability of the
myometrium of non-pregnant rats. Conceivably, the blocking of K, channels activates
the processes of an energy-dependent decrease in the concentration of Ca?* ions in
the cytosol of smooth muscle cells. Since the inhibition of the conductivity of mitoK,;p-
channels, contrary to K,;--channels of the plasma membrane, did not induce any changes
in the kinetics of the relaxation phase of the spontaneous contractions, these channels
are not involved in the regulation of the processes of extruding Ca?* ions from the cytosol.
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3ANYYEHHA K, ,-KAHARNIB NNA3MATUYHOI MEMBEPAHU
| MITOXOHAPINA Y PErYNALIKO MEXAHOKIHETUKU
CMOHTAHHUX CKOPO4YEHb MIOMETPIA LLYPIB

O. B. Qumé6anrk', O. b. Bad3mok?, I. C. BolimeweHko', B. [. leaHoea'

" Kuiscbkuli HaujoHansHUl yHisepcumem imeHi Tapaca LLlesyeHka

8yn. Bonodumupceka, 64/13, Kuis 01601, YkpaiHa

2 [scmumym 6ioximii im. O. B. MNMannadina HAH Ykpaiu, eyn. Jleonmosuya, 9, Kuie 01601, YkpaiHa

O6rpyHTyBaHHA. ATP-4yTnumBi K*-kaHanu nnasmatuyHoi MemMOpaHn y rmageHbKmx
M’si3aX MaTKM € OOHUMW 3 HaN3HAYYLLiLLMX IOHHUX KaHariB, AKi perynoTb 30yanmBicTb
L€l TKAHWHW Yy HeBariTHOMY CTaHi 1 ynpogoBx BariTHocTi. MiToK , .-kaHann 3abeane-
YylTb perynsuito 6ioeHepreTMYHOro cTtaHy MITOXOHAPIN (IHTEHCUMBHICTb MITOXOHAPIN-
HOro OUXaHHS | MOTeHUian BHYTPILWHBOI MITOXOHAPINHOT MeMbpaHu). Hatenep Hemae
iHpopMmauii wono yvacti 06ox TUMIB LMX KaHaniB y perynsuii MexaHOKIHETMKM CMOH-
TaHHMX CKOPOYEHb, TOMY METOK poboTM Byno 3AINCHUTM MOBHUIN MEXAHOKIHETUYHMWN
aHani3 CNoHTaHHUX CKOPOYeHb MIOMETPIS LLypiB 3a yMOB BrokyBaHHSA 11 akTuBaLii ATP-
yyTnuemx K*-kaHaniB nnasmaTnyHoi MeMbpaHu Ta 6rnokyBaHHst MiTOK . .-kaHaniB.

Matepianu Ta Metoau. EkcnepMmMeHTn NpoBOAUIM Ha caMKax Lypis niHil Wistar.
PeecTpauito cnoHTaHHOI CKOpOYyBarnbHOT aKTUBHOCTI MafgeHbKOM'A30BUX CMYXOK
NO340BXHIX MMageHbKUX M'A3iB POriB MaTku 34iMCHIOBaNN TEH30METPUYHMM METOLOM
B i30METPUUYHOMY pexuMi. Y ekcnepuMeHTax BUKopucToByBanu aktusatop ATP-uyTnu-
Bux K*-kaHanis nna3martuyHoi membpanu giasokemg (50, 100, 150 i 200 mkM) Ta 6noka-
TOp UMX kaHanie rmideHknamig (1, 2, 4, 6, 8 Ta 10 mkM), a Takox 6nokatop ATP-4yTnu-
BMXx K* kaHaniB MiToxoHapin 5-rigpokcuagekaHoat (5-HD, 50 mkM). JocnigXeHHa mexa-
HOKIHETMKM NMPOLIECY CKOPOYEHHS—PO3CrabneHHs M'A30BMX NpenapariB 34iicHoBanm
3riHO 3 METOAOM NMOBHOIO MEXAHOKIHETUYHOIO aHanidy 3 po3paxyHKOM MEXaHOKIHETNY-
HWUX NapameTpiB LMKy CKOPOYeHHs—po3cnabnerHs: cunosux (F,.,, Fc 1a Fy), 4acosux

max?
(tg, Tc i TR), IMAYRALCHUX (I, I Ta Ig) i WBMAKICHNX napameTpis (V. i V).
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PesynbraTtu. BctaHoBneHo, Lo 6rnokyBaHHS, Sk i akTuByBaHHsA K, -kaHanis nnas-
MaTUYHOI MeMBpaHn CNPUYUHSIE NPUTHIYEHHA amnniTyan, MMOBIPHO, 3a PI3HUMK Kni-
TUHHUMUW MeXaHi3aMmamun perynioBaHHs iOHHOT npoBigHocTi. 3a Aii rnibeHknamigy Biag-
OyBanocsi CyTTeBe 3HWXKEHHSI YaCTOTWU i MEXaHOKIHETUYHMX MapaMeTpiB CMOHTaHHUX
CKOpOYeHb MIOMETPIS, LLO NiATBEPOXYE BHECOK K, .-kaHanis nnasmaTnyHoi membpaHm
y NiaTpYMaHHa 36yanuBoCTi MiOMETPIA HeBariTHUX LLYpiB. AKTMBYBaHHA K, .-kaHanis
nnasMaTmyHoi MeMbpaHu AiasoKCUOOM CPUYMHANO 3MiHY OKPEMUX MeXaHOKIHeTWUY-
HMX NapameTpiB CMIOHTaHHMX CKopoyeHb MioMeTpis. 3a aii briokaTopa MiToK ;;,-kaHanis
5-HD BigbyBanucsa npurHiveHHs amnniTyau Ta modynsauis napameTpiB ¢)asu CKopo-
YeHHs 6e3 3MiH KiHeTUKN dhasn po3cnabneHHs CNOHTaHHUX CKOPOYEHb.

BucHoBku. Mogynsauia K,.-kaHanis nna3matuyHoi mMembpaHu i MiToXoHapin
CYNpPOBOMKYETLCA MPUTHIYEHHSAM CMOHTaHHUX CKOopoyeHb MiomeTpid. Obuasa Tunu
K.rp-KaHanis BaXnuBsi perynatopu 30yanmBoCTi MiOMETpis, ofHakK, iMOBIpHO, MITOK ,p-
KaHanu, Ha BigMiHYy BiO K, .-kaHanis nnasmaTtuyHoi MembpaHu, He MOoZynioTb Mpo-
uecu ekcTpyasii ioHiB Ca?* 3 umMTo3onto.

Knroyoei crioea: wmiomeTpin, K, rp-kaHanm nnasmatnyHoi Membpanu i MiToXoHApIw,
CMOHTaHHI CKOPOYEHHS, MEXaHOKIHETUYHUIA aHarni3
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