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The aspects of ATP-sensitive K* transport regulation by mitochondrial K*,ATP-sensitive (mK,_)
channels openers are important for understanding the properties of these channels. The effect of K, , chan-
nels openers (KCOs) diazoxide and pinacidil on ATP-sensitive K* transport in isolated brain mitochondria
was studied in the absence and the presence of MgATP using light scattering technique. Without MgATP we
observed high sensitivity of ATP-sensitive K* transport to both drugs with full activation at < 0.5 uM. ATP-
sensitive K* transport was specifically blocked by ATP in the presence of Mg?*. Neither Mg?* nor ATP affected
V., of ATP-sensitive K* transport activated by KCOs, but MgATP shifted the activation curve to micromolar
scale. The blockage of ATP-sensitive K* transport by K channels blockers glibenclamide and 5-hydroxyde-
canoate in the absence and the presence of MgATP proved the sensitivity of ATP-sensitive K* transport to the
blockers of mK ., channel. Full activation of mK . channel by diazoxide and pinacidil on sub-micromolar
scale in the absence of MgATP was shown. The sensitivity of ATP-sensitive K* transport to the known modu-
lators of mK,_ channel (diazoxide, pinacidil, glibenclamide, 5-HD and MgATP) proved the identity of ATP-
sensitive K* transport with mK _, channel activity. Based on our studies, we hypothesized that mK,,, channel
might comprise high affinity sites for KCOs binding screened by MgATP. The results of this work reveal novel
not described earlier aspects of the regulation of ATP-sensitive K* transport by mK . channels openers, im-

portant for understanding of mK,_channel properties.
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itochondrial ATP-sensitive K* trans-
M port driven by ATP-sensitive potassium

channels (mK ., channels) afford cy-
toprotection in different cell types under several
pathophysiological and metabolic stress conditions
[1, 2]. In central nervous system, mK . channel was
shown to be a promising target for the treatment of
neurodegenerative diseases [3]. Under ischemic and
hypoxic conditions pharmacological mK ,_, channels
openers (KCOs) used for mK . channel activation
effectively prevented the development of apoptosis

and necrosis in the neurons [4-6]. However, in spite

of the well established beneficial therapeutic effects
of pharmacological mK . channels openers, the
progress in the understanding the molecular back-
ground of their action was prevented by unknown
molecular composition of mK ,__ channels, their dif-
ferent tissue-specific isoform distribution, the lack of
knowledge about molecular mechanisms of the chan-
nel interaction with pharmacological mK , ., channel
openers and several side effects of these drugs [7].
ATP-sensitive potassium transport appears to
be an all-round modulator of mitochondrial func-
tions: the respiration, matrix volume, ATP synthe-
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sis, Ca?* transport and ROS production [1, 2, 4]. As
it was shown in multiple studies, neuro- and car-
dioprotection conferred by mK , . channels openers
was largely based on bioenergetic effects of ATP-
sensitive K* transport, which under pathophysiologi-
cal conditions improved mitochondrial functions,
reduced mitochondrial calcium loading and pre-
vented the damage of mitochondrial Ca*" overload,
such as the opening of permeability transition pore.
The modulation of mitochondrial ROS production by
ATP-sensitive K* transport and triggering of cyto-
protective signaling in several studies suppressed the
development of apoptosis and cell death in neurons
and other cell types [2, 4, 8].

Diazoxide and pinacidil are most often used
pharmacological mK .., channels openers. By analo-
gy with plasmalemmal K . channels, it is generally
supposed that MgATP is required for the opening of
mK ., channels and the activation of ATP-sensitive
K* transport by these drugs [9, 10]. However, pub-
lished data obtained on isolated mitochondria are
controversial, and the activation of ATP-sensitive
K* transport by KCOs was shown as well without
MgATP [11-13]. Besides, it needs to be considered
that Mg?* severely suppresses potassium cycle (K
uptake and K*/H*-exchange) known to underlie bio-
energetic effects of mK _, channels opening [14].
Thus the aim of this work was to study the effect
of diazoxide and pinacidil on the ATP-sensitive K*
transport in brain mitochondria in the absence of
MgATP.

Materials and Methods

Mitochondrial preparations. The work has
been carried out in accordance with “Guide for
the Care and Use of Laboratory Animals” 8th ed.
Washington, DC: National Research Council of the
National Academies: The National Academic Press,
2011 approved by the Ethics Commission on Ani-
mal Experiments of A.A. Bogomoletz Institute of
Physiology, NAS of Ukraine. Adult Wistar-Kyoto
female rats with 180-200 g mean body weight were
used. Brain was washed by cold 0.9% KCI solu-
tion (4°C), minced and homogenized in 1:5 volume
of the isolation medium: 250 mM sucrose, 1 mM
EDTA, 1 mg/ml BSA, 20 mM Tris-HCl buffer, 4°C
(pH 7.2). Mitochondria were isolated by centrifuga-
tion for 7 min at 1000 g, 4°C and after the pellet
have been discarded; supernatant was centrifuged
again for 15 min at 12000 g, 4°C. Final pellet was
resuspended in a small volume of isolation medium

without EDTA and stored on ice. The protein content
was determined by the Lowry method.

The study of potassium transport. Light scat-
tering is known to decrease because of mitochon-
drial swelling due to obligatory water uptake during
potassium transport into matrix [10]. Initial rates
of potassium transport (V,) were found by monitor-
ing light scattering at 520 nm excitation/emission
wavelengths in 1 cm? cell starting from the addi-
tion of mitochondria at 0.3 mg/ml in standard in-
cubation medium: 120 mM KCI, 0.5 mM EDTA,
5 mM sodium glutamate, 1 mM KH,PO,, 5 mM
Tris-HCI buffer (pH 7.4), oligomycin (1 pg/mg pro-
tein). When required, K* was isotonically replaced
by Na*. Dependent on the conditions, MgCl, (1 mM),
ATP (0.3 mM), glibenclamide (5 uM), and 5-HD
(100 uM), were added. Diazoxide and pinacidil were
added to the standard incubation medium at concen-
trations required. In the presence of Mg?* EDTA was
replaced by EGTA.

Oxygen consumption assay. Oxygen consump-
tion was studied polarographically in 1 cm?® closed
termostated cell at 26°C with platinum electrode at
constant stirring in the same standard incubation
medium. Mitochondria were added at 1.5-2.0 mg/ml
protein.

Chemicals. All reagents were from Sigma-Al-
drich, USA. Deionized water was used for medium
preparations.

Statistical analysis. The data were expressed as
mean * S.E. of 4-6 independent experiments. Statis-
tical analysis was performed using paired Student’s
t-test; P < 0.05 was taken as the level of significance.

Results and Discussion

Light scattering is considered as one of the
most sensitive techniques to assess potassium trans-
port in mitochondria because potassium entrance to
the matrix, as well as potassium efflux from mito-
chondria is accompanied by water translocation in
stoichiometric proportions [10, 14]. This enables re-
liable monitoring of both stages of potassium cycle,
potassium uptake and K*/H* exchange as we have
shown earlier [15]. Thus in this work we used light
scattering to study the effects of diazoxide and pina-
cidil on the potassium uptake in native isolated mi-
tochondria, in the absence of Mg?* and ATP. Repre-
sentative curves reflecting the effect of diazoxide on
the mitochondrial matrix volume and the effects of
both drugs on mitochondrial respiration are shown
on Fig. 1.
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Fig. 1. The effect of diazoxide on the matrix volume and state 4 respiration of rat brain mitochondria. A — rep-
resentative curves reflecting the time courses of light scattering of mitochondria suspensions after the following
additions to standard incubation medium: control, no additions (1), 500 nM DZ (2), 50 uM DZ (3), Mg** (4),
MgATP (5), Mg?*, 500 nM DZ (6), Mg?*, 50 uM DZ (7), MgATP, 50 uM DZ (8); B — the effect of mKATP chan-
nels openers on state 4 respiration. M £ m, n = 4; *P < 0.05 as compared to control (incubation medium). The
activation of K* transport by DZ and the blockage by ATP in the presence of Mg?* are shown by the arrows

The data of Fig. 1 gave evidence of high sensi-
tivity of brain mitochondrial K* transport to sub-mi-
cromolar concentrations of mK ,_ channels openers.
Thus, maximal swelling was reached in the presence
of as low as 500 nM of diazoxide and was not en-
hanced further by the increase of diazoxide concen-
tration up to high micromolar level (50 uM) (Fig. 1,
A, 1-3). Mg? partially suppressed matrix swelling,
which was further reduced to the minimum by the
addition of ATP (Fig. 1, A, 4, 5). While the effect of
Mg?* on mitochondrial volume could be explained
by its ability to block several types of K* channels
[16], the ATP-sensitive difference in swelling rates
and swelling amplitude was reported to reflect the
activity of mK,__ channel, which in the energized
mitochondria is in its open state [9, 10]. In the
presence of Mg?* the stimulatory effect of diazoxide
on K* uptake remained, and the addition of diazoxide
at 0.5 uM increased matrix volume to the maximum
possible in the presence of Mg# (Fig. 1, A, 5). This
could not be exceeded either by further increasing
concentration of diazoxide up to 50 uM (Fig. 1, A, 6),
or by conventional block of K channel by MgATP

with consequent reactivation by the high micromo-
lar concentrations of diazoxide, about 30 uM (Fig. 1,
A, 7, 8). The same effects were observed with other
K ,;» channels opener pinacidil (not shown).

Our observations on the activation of potassium
transport were supported by monitoring state 4 res-
piration under the same conditions. Both diazoxide
and pinacidil stimulated mitochondrial respiration
on glutamate at the same nanomolar concentrations
of the drugs (Fig. 1, B). The effects were specific
for K based medium, and were not repeated in Na*
based medium (not shown). In K* based medium,
added at high micromolar concentrations (10 uM),
diazoxide and pinacidil were unable of further res-
piration stimulation. This agreed with our earlier ob-
servations on liver mitochondria [15]. Considering
the existence of stoichiometric relations between
the rates of respiration and potassium transport [17],
and reliable increase in matrix swelling shown by
the light scattering, the experiments clearly testified
increase in potassium uptake in brain mitochondria
caused by sub-micromolar concentrations of K,
channels openers.
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To assess the sensitivity of mitochondrial po-
tassium transport towards K., channels openers,
the concentration dependence of the effects of these
drugs on K* uptake was studied. For this purpose,
the normalized initial rates of potassium transport
R, =V, = Vomid Vomax — Vomin) Were plotted against
a logarithm of KCOs concentration (Fig. 2). As the
experiments have shown, diazoxide and pinaci-
dil were similarly effective in the stimulation of K*
transport (Fig. 2, A). By our estimations based on
the transformation of the concentration dependences
to linearized Hill plots, the half-maximal activation
of potassium transport in brain mitochondria by
diazoxide (EC,)) was of the order of ~160 nM, and
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for pinacidil this value too was as low as ~130 nM.
These data well coincided with EC_  ~140 nM for the
activation of potassium transport in liver mitochon-
dria by diazoxide in the absence of MgATP found
in our earlier work [15]. Thus, the experiments gave
convincing evidence that without MgATP K* trans-
port in native isolated brain mitochondria, similar
to native liver mitochondria, could be activated by
mK ., channels openers with high affinity, showing
full activation on sub-micromolar scale.

In the presence of an MgATP complex, a shift
of the sensitivity of K transport to much higher mi-
cromolar concentrations of mK,__ channel openers

ATP
was observed, and full activation was conventionally

—@— 1 —native
—0— 2 - Mg*
—[O—3-ATP
—&— 4— MgATP
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Fig. 2. The effect of mKATP channels openers on the V of potassium transport in the absence (A) and the
presence (B) of MgATP; C — the effect of MgATP on the V, of K" transport stimulated by pinacidil (1 — control,
no additions, 2 — Mg?*, 3 — ATP, 4 — MgATP). M + m, n = 9. On the abscissa axis — logarithm of the drugs
concentration, [M], on the ordinate axis — the normalized rates of potassium transport
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reached only at > 1 uM of the drugs (Fig. 2, B, 1,
2). As it is known, in the presence of MgATP only
ATP-sensitive potassium transport could be specifi-
cally activated by diazoxide and pinacidil [10]. With
MgATP, obtained concentration dependences were
close to the literary data reporting the affinity of
mK ., channel to these drugs [9]. So, it was of inter-
est to find which of the individual components of an
MgATP complex was responsible for the observed
decrease in the sensitivity of potassium transport to
mK ., channels openers. With this aim, we studied
the effect of pinacidil on potassium transport in the
presence of individual Mg? and ATP (Fig. 2, C).
As we have observed, ATP-sensitive K* trans-
port was inhibited by ATP only in the presence of
Mg with IC,, ~ 15 uM ATP (Fig. 3); no inhibi-
tion by either Mg?* (1-3 mM) or ATP alone (up to
0.3 mM ATP) was observed, which agreed with the
properties of mK,__ channel described in the litera-
ture [18]. Thus, under our experimental conditions
Mg-ATP complex formed from 1 mM of added Mg?*
and 300 puM of added ATP (which correspond to
255 uM of MgATP complex) was in excess and ful-
ly sufficient to block mK ., channel. Full blockage
of native mK __ channel by MgATP was confirmed
by the additions of glibenclamide and 5-HD, which
were unable of further blockage of K* transport in
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the presence of MgATP (not shown). Mg?* at con-
centrations <3 mM partially reduced V, of total K*
transport, but was of no effect on ATP-sensitive
K* transport either native or activated by KCOs
(Fig. 1, A, 1 vs. 4, 2-3 vs. 6-7). Without Mg?*, ATP at
<300 uM was of no effect on potassium uptake, and
respectively mK ,_, channel activity in native mito-
chondria, which too agreed with the published data
showing no effect of ATP on mK , , channel activity
in the absence of Mg?* [18]. Neither Mg?*, nor ATP
alone affected the sensitivity of K* transport to dia-
zoxide (not shown) and pinacidil (Fig. 2, C, 1-3), and
the shift to lower affinity was observed only in the
presece of the complex MgATP (Fig. 2, C, 4). Thus,
the experiments indicated that MgATP complex, but
not individual components of it, were responsible for
the observed decrease in the sensitivity of K* trans-
port to diazoxide and pinacidil (Fig. 2, A-C).

So, to ascertain the activation of ATP-sensitive
K* transport in the absence of MgATP more spe-
cifically, we blocked mK, . channel, native and
activated by mK,__ channel opener, sequentially by
Mg? and MgATP monitoring the effects of mK,
channels opener on the ATP-sensitive and ATP-
insensitive components of K* transport (Fig. 4, A).
Also, the effects of KCOs on ATP-sensitive K* trans-
port were assessed using pharmacological blockers
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[ATP], uM

Fig. 3. The effect of ATP on the initial rate of K* transport: A — in the presence of 3 mM Mg?* (1) and the ab-
sence of Mg?* (2); B — normalized rates of potassium transport in the presence of 3 mM Mg?*. M £ m, n = 4.
On the abscissa axis — ATP concentration, [uM], on the ordinate axis — the normalized rates of potassium

transport
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of mK, ., channel glibenclamide and 5-hydroxyde-

canoate (5-HD). In these experiments mK . channel
opener pinacidil was used. According to the litera-
ture [9, 10], the activation of the channel by micro-
molar concentrations of mK __ channels openers,
such as diazoxide and pinacidil, in the presence
of MgATP and consequent channel blockage by
glibenclamide (or 5-HD) reflect full mK ,_ channel
activity. Thus, the absolute differences in V, of K*
transport after its blockage by ATP in the presence
of Mg?", activation by micromolar concentrations
of pinacidil in the presence of MgATP, and spe-
cific blockage of the activated mKATP channel by

glibenclamide and 5-HD, were assumed to reflect the

contribution of mK,__ channel to the total K* trans-
port [10].

From the experiments, we have found that in
the native mitochondria ATP essentially blocked K*
transport in the presence of Mg*, which could be
ascribed to the blockage of native mK ., channel ac-
tivity. This ATP-sensitive transport was reliably ac-
tivated by pinacidil (shown by the arrow, Fig. 4, A),
which agreed with similar effect of diazoxide (Fig. 1,
A, 4-5 vs.4-6) and gave evidence for the activation
of the native ATP-sensitive K* transport by mK
channels openers. Selective mK __ channel activa-
tion by high micromolar concentrations of pinacidil
up to 50 uM in the presence of MgATP gave the
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estimate of full mK ., channel activity close to the
estimate of fully activated ATP-sensitive K* trans-
port (Fig. 4, A, shown by the arrows). Our observa-
tions were confirmed by consequent blockage of the
activated channel by glibenclamide and 5-HD in the
presence of MgATP (Fig. 4, A), which confirmed the
above estimate of maximal mK ., channel activity.
Meanwhile the component of K* transport blocked
by Mg?* only was not reliably affected by pinacidil
(Fig. 4, A), which proved the ability of mK ,__ chan-
nels opener to specifically elicit full activation of
ATP-sensitive K* transport on nanomolar concentra-
tion scale without MgATP.

As showed our experiments, diazoxide and
pinacidil were potent activators of native ATP-sen-
sitive K* transport in rat brain mitochondria in the
absence of MgATP. However, main limitation of
our approach is the lack of the means for molecular
identification of ATP-sensitive K* transport, which
is required to identify its relation to mK_, chan-
nel. Thus, an uncertainty remains, whether ATP-
sensitive K* transport studied in our work belongs
to mK _, channel activity. One of the first steps to
resolve this issue is the study of the sensitivity of
ATP-sensitive K* transport to pharmacological and
physiological modulators of mK ,__ channel.

Diazoxide and pinacidil are most commonly
used pharmacological mK ,__ channels openers, and
most of the well known functional and bioenergetic
effects of mK, _, channels opening were established
with the aid of these drugs [7]. Generally, mK _
channels openers were supposed to bind to the re-
ceptor SUR subunits of the channel, which possesses
MgATPase activity. So, the presence of MgATP is
considered to be indispensable for mK . channel
opening [9]. However, it worth notion that in the lite-
rature uncertainty still exists about the mechanism
of mK_ channel interaction with mK _ channel
openers [19, 20].

After the first discovery in 1991, molecular
structure of mK __ channel for about three decades
remained unknown. None of the hypotheses about
K* conductant subunit of mK __ channel could
satisfactory explain the mechanism of mK . chan-
nels’ response to pharmacological openers, such as
diazoxide [19, 20]. However, quite recently, molecu-
lar composition of mK __ channel was disclosed,
based on combined proteomics, biophysical and
biochemical studies [21]. This work principally con-
firmed the knowledge on molecular architecture

of mK, .channel, which is an octameric multipro-

tein complex composed of four K* conductant and
four receptor subunits, named MITOK and MITO-
SUR respectively. Also, it was confirmed that K*
conductant subunit of mK ___ channel plays a number
of vital functions, such as volume regulation, main-
tenance of mitochondrial membrane potential, regu-
lation of ATP synthesis and Ca?" transport [21]. Ge-
netic deletion of MITOK caused instability of A¥ _,
suppression of phosphorylation, and loss of cardio-
protective effect of diazoxide [21], which confirmed
the results of earlier study, showing that K* conduct-
ant subunit of mK ___ channel was indispensable for
cardioprotective effect of diazoxide [19].

Nevertheless, there remains unexplained diver-
sity of the properties of mK ,_, channel in different
preparations [18], and uncertainty about the direct
and off-target effects of pharmacological modulators
of mK ., channel [7]. These issues still are to be
answered and the disclosure of molecular nature of
mK ., channel will help in filling numerous gaps in
the knowledge on mK ., channels and their physi-
ological functions. Also, it remains to be explained
possible simultaneous presence of other type(s) of
K* conductant subunit of ATP-sensitive channels in
mitochondria, such as renal outer medulla K* chan-
nel, ROMK (Kir 1.x), recently supposed to repre-
sent mK . channel, which isoforms were found
in different tissues (brain, heart, liver [22, 23]).
Thus, the properties of mK ,_ channel in isolated
mitochondria and the mechanism of its interaction
with pharmacological and physiological modulators
still require extensive studies, and we suppose that
now this is a time to reconsider some existing con-
cepts about basic biochemical properties of mK
channel.

While in several works no effects of diazoxi-
de and pinacidil on mitochondrial matrix volume
and respiration were observed without MgATP [9,
10, 18], a number of published data argued for the
susceptibility of native ATP-sensitive K* transport
to the activation by diazoxide and pinacidil in the
absence of MgATP [11-13]. However, while in the
works referred to high micromolar concentrations
of the drugs were used, known to produce multi-
ple off-target effects [7], in our work we established
full stimulation of ATP-sensitive K* transport by
diazoxide and pinacidil on sub-micromolar concen-
tration scale.

As it was shown in our experiments on rat
brain mitochondria, not only mitochondrial swelling,

but the respiration was as well sensitive to the same

1
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sub-micromolar concentrations of mK,_, channels
openers (Fig. 1), which was close to the results of our
earlier study showing high sensitivity of rat liver mi-
tochondria K* transport to diazoxide within the same
concentration limits [15]. Taken together, these data
testified susceptibility of mitochondrial ATP-sensi-
tive K transport to the activation by mK . channels
openers in the absence of MgATP.

From the study of the effects of mK _, chan-
nels openers on the ATP-sensitive and ATP-in-
sensitive K* transport blocked by Mg? ions, we
obtained convincing data showing high affinity of
ATP-sensitive K* transport in brain mitochondria to
diazoxide and pinacidil in the absence of MgATP.
By our estimation of K* transport using light scat-
tering technique, the increment of ATP-sensitive K*
uptake under the action of mK __ channels openers
in native mitochondria well matched the same ef-
fect obtained by conventional activation of mK,
channel in the presence of MgATP (Fig. 4, A, B).
Also, the same differences in the rates of K* trans-
port were obtained after the blockage of activated
channel by mK,,_ channels blockers, glibenclamide
and 5-HD in the presence of MgATP (Fig. 4, A, B).
Both diazoxide and pinacidil were similarly effec-
tive in the activation of ATP-sensitive K* transport.
Thus, specific blockage of the K, channel, native
and activated by KCOs, by MgATP, its reactivation
by micromolar concentrations of KCOs, and conse-
guent blockage by glibenclamide and 5-HD (Fig. 4,
A) strongly indicates the ability of diazoxide and
pinacidil of full activation of brain mK __ channel
on nanomolar concentration scale in the absence of
MgATP. This was confirmed by the observation that
after the blockage of ATP-sensitive K* transport, ac-
tivated by KCOs, by MgATP, no other blocking ef-
fect of glibenclamide or 5-HD on K* transport were
observed. However, to explain the activation of ATP-
sensitive K transport in the absence of MgATP, we
can hypothesize a difference in the mechanisms of
mK ., channel activation dependent on the presence
of MgATP.

As it was shown by the experiments on phar-
macological modulation of mK ,_, channel activity
(Fig. 4), only ATP-sensitive K* transport was affected
by the openers; the component of K* uptake non-
specifically blocked by Mg?* was almost unaffected
by these drugs (Fig. 1, A, 3-8 vs. 1-4; 3, A). Thus,
the concentration dependences of the normalized
rates of K* transport obtained in this work (Fig. 2,
A) were related to the activation of ATP-sensitive

12

K* transport, which, based on our study, reflected
mK ., channel activity. The sensitivity of ATP-
sensitive K* transport to the known modulators of
mK ., channel (diazoxide, pinacidil, glibenclamide,
5-HD and MgATP) proves identity of ATP-sensitive
K" transport with mK ,__ channel activity and shows
the ability of diazoxide and pinacidil to elicit full ac-
tivation of mK,__ channel on sub-micromolar scale
without MgATP.

Without MgATP, ATP-sensitive K* transport
exhibited full activation at < 500 nM of both drugs.
Its affinity to KCOs in this work (EC,; ~130-160 nM)
resembled that of native liver mitochondria, which
we established earlier [15], and was decreased by
the order in the presence of MgATP (EC,, ~1.6 uM).
Neither Mg? nor ATP alone affected the affini-
ty of ATP-sensitive K* transport to pharmacologi-
cal openers, but MgATP complex conventionally
shifted it to micromolar concentration level (Fig. 2,
C), which was close to the literary data on mKATP
channel [9, 10].

In this work we obtained strong evidence that
the presence of MgATP complex is not a prerequisite
for the activation of ATP-sensitive K* transport by
diazoxide and pinacidil. Close results found in this
work on rat brain mitochondria and in our earlier
work on rat liver mitochondria, reveal novel common
features of the mechanism of the activation of ATP-
sensitive K* transport by mK , . channel openers.

Based on our experiments we came to the con-
clusions that 1) native ATP-sensitive K* transport in
brain mitochondria is highly sensitive to sub-mi-
cromolar concentrations of K, . channels openers:
diazoxide and pinacidil; both K, channels openers
were similarly effective in the activation of ATP-sen-
sitive K* transport; 2) the regulation of native ATP-
sensitive K* transport by the modulators of mK .
channel allows us ascribe ATP-sensitive K* transport
in native mitochondria to mK,_, channel activity;
3) neither Mg**, nor ATP alone affected the mK
channel affinity to K., channels openers, and only
binding of MgATP complex shifted it to much higher
micromolar concentrations of the drugs.

Based on the results of our study, we assume
that mK,__ channel might comprise high affinity
sites for binding of pharmacological mK , ., channels
openers, which possible screening by MgATP de-
creases the channel affinity to these drugs. This as-
sumption allows us hypothesize an existence of the
alternative mechanism of mK ., channel activation

by diazoxide and pinacidil, in which MgATP is dis-
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pensable of mK __ channel activation by KCOs. The
results of our study reveal novel not described earlier
aspects of the regulation of ATP-sensitive K*trans-
port by pharmacological openers of mK . channel.
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ATP-3AJIEXKHUM TPAHCIIOPT

KAJITIO B MITOXOHJAPIAX MO3KY
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AKTUBATOPIB mK,_ -KAHAJIY 3A

ATP

JAHUMHU CBITJIOPO3CIIOBAHHSA
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MeTooM CBITIIOPO3CIFOBaHHSI BUBUEHO BIIJTUB
aktuBaTopiB K ATP—KaHaJ'IiB (KCO), niazokcunay i
miHaruanny, Ha ATP-zamexuwnit Tpancmopt K B
130JIbOBAaHMX MITOXOHJIPISIX MO3KY LIYpiB 3a Bia-
cyTHOCTI 1 B mpucyTtHocTi MgATP. 3a BincytHOC-
Ti MgATP BusiBneno Bucoky uymimBictb ATP-
3anexxHoro tpancnopry K 1o 060ox akTUBaTOpIB,
13 MakcuMaiabHuM edekToM mipu < 0,5 MxkM. V K-
BMicHOMY cepenoBuili ATP-3anexuuii Tpancnopr
K" 6mokyBaBcst ATP y mpucytrnocti Mg?'. Hi Mg?*,
ani ATP we BmnmBamu na V__ ATP-3anexuoro
tpancnopty K 3a aii KCO, ogHak, 3riIHO 3 JaHUMU
niTepatypu y npucytHocti MgATP xpuBa akTusa-
uii 3cyBanack B 00JacTb MIKPOMOJISIPHUX KOHIICH-
Tpamiii. brokyBarHs ATP-3amexxHOTO TpaHCIOPTY
K" Gmokaropamu K, xananis, TiiGeHKIaMizioM i
5-TiIpOKCHIEKaHOATOM 32 BiJCYTHOCTI i B TIPHCYT-
Hocti MgATP nokasye uytnusicts ATP-3anexxHoro
tpancniopty K° gmo OmokaropiB mK,  -kanany.
Uytnusicts ATP-3amexnoro tpancmopry K mo
BIIOMUX MOIYIATOPiB akTthBHOCTI K . KaHaiiB
(ma3okcumy, mHAUAWITY, TaioeHKIaminy, 5-HD i
MgATP) no3somnsie Binnectn ATP-3anexuuii Tpanc-
mopt K* 1o aktuBHOCTI mK ArpKaHamy 1 CBIIYHUTD,
10 HOT0 aKTHBAIlis A1a30KCUJIOM 1 MTiHAIUIHIIOM 34
BincytHocti MgATP BinOyBaeTbes B obnacTi cyo-
MIKpOMOJIIPHUX KOHIICHTpAIliii akTUBATOpiB. 3a

pe3yiabTaTaMu eKCIIEPUMEHTIB, MU TPUITYCKAEMO,
o HaTuBHUHA MK -KaHam MOXE MICTMTH BHCO-
koadinHi caiitn 38’13yBanst KCO, 1110 eKpanyoThes
MgATP. Pe3ynbratu Hamoro AOCHIIKEHUS BHSB-
JSIOTH HOBi, paHillle HEBIJIOMI aCMEKTH PEeryJIsaIii
ATP-3anexHoro TpaHcnopty K° akrtuBaTopamu

mK ,,,-KaHaJy.

Knwuosi CIOoBa: MITOXOHAPIAbHUN
K \rp-KaHaJl, MO30K, TPAHCIOPT KaJiio, [ia30KCH],
MHAWTUIL.
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