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Nitroglycerine (NG) affords cardioprotection via NO formation, but the impact of NG application on reactive
nitrogen species (RNS) metabolism remains little studied yet. Mitochondrial NO synthase (mtNOS) is an
important endogenous source of RNS. Our aim was to study the effect of NG application on mtNOS activity
and RNS production in rat heart and liver mitochondria. Different regulation of mtNOS activity in the heart
and liver under NG treatment was found. While in heart mitochondria it increased dose-dependently, in
liver mitochondria only moderate elevation and bell-shaped dose dependence of mtNOS activity on NG
was observed. Nitrite and nitrate, which are the end products of L-arginine transformation by NOS, showed
similar dose dependence on NG. To find an explanation for the observed dependences, we studied the effects
of NG administration on the activity of arginase which competes with NOS for physiological substrate, L-
arginine. A strong reciprocal dependence between mtNOS and arginase activities was found. As we observed,
the arginase activity increased under NG application. However, while in heart mitochondria high mtNOS
activity agreed with moderate arginase activation, in liver mitochondria high arginase activity coincided
with suppression of mtNOS activity at high doses of NG. Low arginase and high mtNOS activities observed
in heart mitochondria were consistent with high NO,™ and NO,~ production and low hydroperoxide (H,0,)
Jormation, whereas high arginase activity in liver mitochondria was accompanied by the reduction of NO,™/
NO;~ formation and simultaneous elevation of H,0, production. A linear correlation between the arginase
activity and hydroperoxide formation was found. We came to the conclusion that under NG administration
arginase activation resulted in reciprocal regulation of RNS and ROS production in mitochondria, dependent
on the proportion of mtNOS to arginase activity. Suppression of RNS metabolism could be the cause of ROS
overproduction caused by high arginase and low mtNOS activity.
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INTRODUCTION

Nitroglycerine (NG) is known as a cardio-
protective drug for over 100 years [1], but
molecular mechanisms underlying its the
cardioprotective action are not quite clear. It
is generally assumed that protective action
of NG is afforded by the formation of nitric
oxide (NO), which triggers a complex network
of signaling pathways, primarily cGMP/PKG
signaling, resulting in cardioprotection [2]. Both
NO deficiency and NO hyperproduction under
pathophysiological conditions result in dramatic
dysregulation of RNS and ROS production and
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the impairment of NO-dependent regulation of
vessel tone and heart function [2-4].

NO, which is primarily a product of enzymatic
activity of constitutive and inducible NO syntha-
ses, undergoes a series of redox modifications. The
main steps of NO transformations include protein
nitrosylation and S-nitrosothiols formation, NO
oxidation to nitrite and nitrate, and NO recovering
by nitrate and nitrite reductases, which on a whole
constitutes so-called NO cycle [5]. Mitochondria
comprise both primary (mtNOS) and the end steps
of NO cycle (nitrate reductase), which makes
these organelles important players of cellular
RNS metabolism.



The regulation of mitochondrial NO synthase activity under nitroglycerine application in rat heart and liver mitochondria

In the cellular milieu, NO is rapidly de-
livered from NG, but the impact of NG as
NO donor on RNS production remains little
studied yet. Partially, the cardioprotective
effects of NG could be explained by direct
protein nitrosylation [2]. Earlier we have shown
increased mitochondrial protein nitrosylation
under NG application accompanied by the
inhibition of permeability transition pore [6].
Recently, it was shown direct S-nitrosylation
of cyclophilin D, one of the main components
of the pore, caused by NG application [7]
However, there is still scarce information about
RNS metabolism in mitochondria under NG
treatment. As it is known, mitochondria possess
a Ca’" dependent constitutive isoform of NO
synthase (mtNOS), which is close to neuronal
NOS by its molecular composition [8]. MtNOS
is ubiquitously present in all cell types. Being
one of the main endogenous sources of RNS
in mitochondria, mtNOS activity is one of
the key regulators of mitochondrial functions.
Thus, NO production in mitochondria was
shown to control respiration via nitrosylation
and inhibition of respiratory chain complexes
I, III and IV with ensuing modulation of ROS
formation [9-11]. NO-dependent inhibition
of mitochondrial respiration is thought to
be protective under ischemic and hypoxic
conditions [10]. However, regardless of the
importance of NO for mitochondrial functions,
the studies on RNS metabolism in mitochondria
still are at their beginning. Also, for a better
understanding of the impact of NG treatment
on mitochondrial functions, it is important
to evaluate the effect of this drug on NO
transformations in mitochondria and assess their
possible cell specificity.

One important factor limiting NOS activity
is the activity of arginase, an enzyme, which
competes with NOS for the same substrate,
L-arginine [11-13]. Arginase hydrolyses L-
arginine to ornithine and urea [13]. Similar to
NOS, arginase is ubiquitously expressed in the
vertebrates’ tissues. Both cytosolic (arginase
I) and mitochondrial (arginase 1) isoforms are
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known [14]. Arginase exhibits a much lower
affinity for L-arginine, (K~ 1-5 mM), as
compared to NOS (K ~ 2-20 uM), but 1000
times higher V__[12, 13]. Up-regulation
of arginase may reduce the availability of
L-arginine for mtNOS activity, which eventually
may be a cause of NOS uncoupling. Under
numerous pathophysiological conditions,
reciprocal regulation of NOS and arginase
activities was observed, i.e. up-regulation of
arginase and down-regulation of NOS activity
[15-17] and vice versa, inhibition of arginase
by the high NOS activity at the high rate of NO
production too was shown [18].

As we have shown earlier, mtNOS activity
was increased in heart and liver mitochondria
under NG treatment in vivo, caused by the
elevation of Ca®" uptake [6]. This occurred in
parallel with strong activation of RNS and ROS
production in these organelles. So, for a better
understanding of the mechanisms regulating
RNS production in mitochondria under the
action of NG, it was of interest to evaluate the
interplay between mtNOS and mitochondrial
arginase activities under NG application. For
the purpose to examine further possible cell-
specific effects of NG treatment at the level
of mitochondria, the aim of this work was to
compare the effects of NG application on mtNOS
and arginase activities, as well as RNS and ROS
production in heart and liver mitochondria.

METHODS

All procedures performed in the studies were
in accordance with EU directive 86/609/
EEC and the ethical standards approved by
the Ethics Committee at A.A. Bogomoletz
Institute of Physiology, NAS Ukraine. Adult
Wistar rats with 180-200 g body weight were
used. Nitroglycerine (NG) was administered
intraperitoneally at doses 0.25, 0.5, 1.0 and
1.5 mg/kg weight. Control animals were
administered a physiological solution.
Mitochondria were isolated by the standard
procedure. Hearts and liver removed at 5th min
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after NG administration were thoroughly washed
with 0.9% KCI (2°C) minced and homogenized
in standard isolation medium: 250 mM sucrose,
20 mM Tris-HCI buffer, 1 mM EDTA, pH
7.4. Homogenate was centrifuged for 7 min at
700g and, after removal of the pellet, 15 min
at 11000g. The sediment was resuspended in a
small volume of EDTA-free medium and stored
on ice. The protein content was determined by
the Lowry method.

RNS production was assessed by the deter-
mination of stable metabolites content: nitrite,
nitrate, and S-nitrosothiols. Mitochondrial
NOS activity was evaluated by measuring
L-citrulline content in mitochondrial extractions.
For the determination of metabolite content
in mitochondrial preparations aliquots of
mitochondrial suspensions were sampled and
protein was removed by the addition of 0.5
M HCIO, with consequent precipitation 10
min at 10000g. After the pellet was discarded,
supernatant was neutralized by the additions of
5 M KOH and centrifuged repeatedly for 5 min
at 10000g. Protein-free extracts were used for
the metabolite analysis.

Nitrite content was determined by the method
of Green with the Griess reagent [19]. Griess re-
agent was prepared by mixing equal volumes of
0.1% water solution of N-(1-naphthyl)ethylene-
diamine dihydrochloride with 1% sulfanilamide
in 5% H,PO, just before use. 0.5 ml aliquots
of mitochondrial protein-free extractions were
sampled and mixed with Griess reagent in a pro-
portion of 1:1 by volume. 5 min after absorbance
at 546 nm was measured; nitrite concentration
was determined from calibration curves.

The determination of nitrate was conducted
with the brucine method based upon the reac-
tion of the nitrate with brucine sulfate ina 13 N
H,SO, solution at 100°C. The color complex was
measured spectrophotometrically at 410 nm with
a nitrate kit (“Felicit diagnostic”, Ukraine) [20].

Total S-nitrosothiol content was determined
by the method of Saville [21], using Griess
reagent with HgCl, for S-nitrosothiol decom-
position. Briefly, HgCl,/sulfanilamide solution
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was prepared by mixing 1 volume of 1% HgCl,
in water with 4 volumes of 3.4% sulfanilamide
in 0.4 M HCI. 0.5 ml aliquots of mitochon-
drial suspensions, were added to 0.7 ml HgCl,/
sulfanilamide solution and 5 min after mixed
with 0.1% N-(1-naphthyl)ethylenediamine
dihydrochloride in 0.4 M HCI in a proportion
2:1 by volume. Control probes were treated as
above but without HgCl,. After protein removal
by centrifugation and the neutralization of the
probes, absorbance at 546 nm was measured.
S-nitrosothiol content was determined from the
increment in nitrite concentration vs. controls
using calibration curves.

Mitochondrial NOS activity was assessed by
measuring L-citrulline content in mitochondrial
extractions with diacetyl monoxime [18]. To
remove urea, which prevented L-citrulline de-
termination with diacetyl monoxime, the probes
were pre-incubated with urease [18].

Arginase activity was assessed based on the
determination of urea, which is the end product
of arginase reaction, with diacetyl monoxime
using the urea kit (“Felicit diagnostic”, Ukraine).
The activity was expressed as the amount of
urea, nmol-min~'-mg™! protein.

NADH-dependent nitrate reductase activ-
ity was found based on the determination of
nitrate as above. The activity was expressed as
the amount of reduced nitrate, nmol-min~'-mg™!
protein [20].

The method for H,O, determination was
based on the indirect registration of H,O, con-
sumption in the course of iodide (I") oxidation
to iodine (I;") in the presence of excess lacto-
peroxidase, stoichiometric ratio between H,0,
consumption and I,~ formation being 1:1 [22].
Aliquots of mitochondrial protein-free extrac-
tions were incubated in 2 ml of incubation me-
dium which contained 0.1 M KI in the presence
of the excess lactoperoxidase (0.5 pg'ml™!) in
0.05M Tris buffer, pH 7.33 (25°C). I3™ forma-
tion was followed spectrophotometrically at
353 nm and the amount of hydroperoxide was
determined using molar absorption coefficient
26000 mol !-cm™!.
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All reagents were from “Merck” (USA). Kits
for the determination of nitrate and urea were
supplied by “Felicit diagnostic” (Ukraine). De-
ionized water was used for solutions preparation.

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

RESULTS

As we observed, NG administration resulted in
different regulation of mtNOS activity in heart
and liver mitochondria (Fig. 1A). The changes
in mtNOS activity in vivo were assessed based
on the determination of its product, L-citrulline.
In heart mitochondria, mtNOS activity increased
upon application of up to 1 mg/kg NG, which
was in parallel with the increase of nitrite and
nitrate formation (Fig. 1) and agreed with the
dependence of mtNOS activity on mitochondrial
Ca®" uptake established in our previous work [6].

However, while basal mtNOS activity was
quite similar in heart and liver mitochondria,
different dependence of mtNOS activity on
NG doses was found (Fig. 1A). Unlike heart
mitochondria, in liver mtNOS activity was much
more suppressed and showed a bell-shaped
dependence resulting in the decrease by about
a half of its maximal level at high doses of the
drug (Fig. 1A). Nitrate (NO;") and nitrite (NO, ")
contents showed similar dose-dependence. At
NG doses above ~0.5 mg/kg both nitrate and
nitrite production in liver mitochondria was
dose-dependently suppressed, which was in line
with similar changes in mtNOS activity (Fig.
1A-C). Consequently, starting from ~1.0 mg/kg
NG, suppression instead of activation of both
mtNOS and NO, /NO," formation, was found
in liver mitochondria.

Unlike NO,/NO,~ production, S-nitro-
sothiols content did not seem to correlate with
the changes in mtNOS activity and showed
a plain stepwise increase in parallel with the
increase of the dose of NG (Fig. 1D). Also,
we did not observe essential differences in

S-nitrosothiol formation in the liver as compared
to heart mitochondria.

It is well known that mtNOS activity and
RNS metabolism constitute the so-called “NO
cycle” [5]. MtNOS activity and the total yield of
RNS are dependent on concurrent interactions
with other enzymes capable of consuming either
substrate (L-arginine) or nitrate (the end product
of'the NO cycle). Under in vivo conditions, NOS
is known to compete with arginase for the same
substrate, L-arginine. Thus for the purpose to
explain observed discrepancy in the regulation
of mtNOS activity and RNS production, we
studied the effect of NG application on the
activity of nitrate reductase known to reduce
nitrate to nitrite and the activity of arginase
known to compete with NOS for L-arginine.

As shown in the experiments, nitrate
reductase activity exhibited similar bell-
shaped dependence on NG as mtNOS. Peak
activation of nitrate reductase was observed at
0.5 (liver) and 1.0 mg/kg NG (heart) followed
by the suppression of the enzyme activity (Fig.
2B). In liver mitochondria, above 0.5 mg/kg
NG nitrate reductase activity was strongly
dose-dependently suppressed, while in heart
mitochondria the inhibition of nitrate reductase
activity was observed only at high doses of
NG, above 1 mg/kg (Fig. 2A). The observed
decrease in nitrate reductase activity, most
noticeable in liver mitochondria, was in line
with the reduced availability of nitrate, which
well agreed with the decrease in mtNOS activity.
Thus the reduction of nitrate formation under
NG treatment correlated with the reduction of
mtNOS activity, and could not be explained by
the activation of nitrate reductase.

While basal levels of both mtNOS and
arginase activities, as well as NO;™ production
were quite similar in heart and liver MT, the
experiments showed different dose-dependent
regulations of arginase activity. Thus, while
NG application in both cases increased the
enzyme activity, only a moderate increment
of arginase activity was observed in heart
mitochondria, whereas steep activation of the
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Fig. 1. L-citrulline (A), nitrite (B), nitrate (C), and nitrosothiols formation (D) under NG administration in heart and liver
mitochondria. M + m, n = 4; #P < 0.05 as compared to control (heart); *P < 0.05 as compared to control (liver); **P < 0.05 as

compared to 0.5 mg/kg NG

enzyme was observed in liver mitochondria
(Fig. 2B). Obtained results showed that high
mtNOS activity in heart mitochondria coincided
with moderate arginase activation, whereas
high arginase activity in liver mitochondria
coincided with apparent suppression of mtNOS
activity, which indicated a reciprocal regulation
of mtNOS and arginase activity. Accordingly,
low arginase activity in heart mitochondria
correlated with high citrulline and NO,/NO,~
production, and vice versa, high arginase activity
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in liver mitochondria was accompanied by
much lower citrulline and NO, /NO;~ content
(Figs. 1; 2). Moreover, high arginase activity
at high doses of NG corresponded to dose-
dependent suppression of both mtNOS activity
and NO, /NO;" formation in liver mitochondria
(Fig. 1A-C).

So, assuming a reciprocal regulation of
mtNOS and arginase activities observed in
our experiments, we have tried to build up
dependences of citrulline, nitrite, and nitrate
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Fig. 2. The effect of NG application on arginase and nitrate reductase activity in rat heart and liver mitochondria. M + m, n = 4;
#P < 0.05 as compared to control (heart); *P < 0.05 as compared to control (liver); **P < 0.05 as compared to 0.5 mg/kg NG

formation, which all correlated with mtNOS
activity, on arginase activity found in heart
and liver mitochondria. For this purpose, all
obtained data on arginase activity were put
together and plotted on the abscissa axis in
order of increasing values. L-citrulline and
nitrate contents (represented by black bars in
the heart and grey stripes in liver mitochondria)
were plotted on the ordinate axis against arginase
activity (Fig. 3). Interestingly, regardless of
which tissue it was found, we obtained a steep
rise in L-citrulline and nitrate content at low
arginase activity followed by a suppression of
L-citrulline, nitrite, and nitrate formation with
the increase of arginase activity (Fig. 3).

In the literature, there was generally
observed that under multiple pathophysiological
conditions constitutional NOS activity was
suppressed, which was accompanied by elevated
ROS production [15-17]. So, it was of interest
to find the impact of NG application on ROS
production in heart and liver mitochondria and
match against arginase activity. For this purpose,
we determined the level of hydroperoxide
in mitochondria as the most stable of ROS
products.

As we observed, under NG treatment there
was only a moderate increase in hydroperoxide
formation in heart mitochondria, as compared
to the steep rise in H,O, production in liver
mitochondria (Fig. 4A). Low hydroperoxide
formation in heart mitochondria coincided with
high mtNOS activity vs. low arginase activity,
which was reflected by high L-citrulline and
high nitrate content in mitochondria (Figs. 1;
3). However, in liver mitochondria high H,O,
production coincided with low L-citrulline and
nitrate formation, which indicated low mtNOS
activity at much higher arginase activity (Figs.
1; 3). So, an inverse correlation between
mtNOS and arginase activity observed in our
experiments (Fig. 3) allowed us to build up
a dependence of hydroperoxide formation on
arginase activity.

As we did above, all arginase activity values
were put together and plotted on the abscissa
axis; hydroperoxide content (represented
by black and gray squares in heart and liver
mitochondria respectively) was plotted against
arginase activity. In this way, a linear correlation
between arginase activity and hydroperoxide
production was found over a wide interval of
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arginase activities (Fig. 4B). An increase in
arginase activity in liver mitochondria resulted
in the reduction of mtNOS activity, but in
stepwise elevation of ROS production. Thus, the
suppression of mtNOS activity caused by arginase
activation resulted in a dramatic increase in
hydroperoxide formation. Similar effects of ROS
overproduction in line with NOS down-regulation
were observed by other authors [15, 16]. However,
the underlying mechanism of this phenomenon
was poorly explained in the literature and still
requires much more extensive studies.
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Fig. 3. The dependence of L-citrulline (A), nitrite (B), and
nitrate (C) formation on arginase activity in rat heart (black
bars) and liver mitochondria (grey bars) under NG treatment.
M £ m, n = 4; *P < 0.05 as compared to control (heart);
*P < 0.05 as compared to control (liver); **P < 0.05 as com-
pared to 0.5 mg/kg NG

DISCUSSION

Based on the analysis of published data, there
was often a reciprocal regulation of constitutive
NOS and arginase activities under several
diseases and pathophysiological conditions
including hypertension [15], diabetes [16], and
aging [17]. In this work, we have shown that
a similar correlation existed between mtNOS
and mitochondrial arginase (arginase II),
which was observed under NG administration.
One plausible explanation of this effect is the
limited availability of L-arginine, which is a
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Fig. 4. The dependence of hydroperoxide formation on NG administration in heart and liver mitochondria. A: dose-dependence
of H,0, formation on NG application. B: a correlation between arginase activity and hydroperoxide formation. M = m, n = 4;
#P < 0.05 as compared to control (heart); *P < 0.05 as compared to control (liver); **P < 0.05 as compared to 0.5 mg/kg NG

common substrate for both enzymes. Also, as
it was shown in the literature, NOS activity
could be inhibited by urea, which is an arginase
end product [13]. In turn, arginase could be
inhibited by NG-hydroxy-L-arginine, which is
intermediate product of enzymatic NOS activity
[18]. This is the basis for complex reciprocal
regulation of NOS and arginase activities
involving the regulation of the enzymes by
substrate, intermediate, and the end product of
enzymatic activity.

In the literature, mtNOS was shown to be
activated by mitochondrial Ca®* uptake [23], and
earlier we have established a correlation between
the stimulation of Ca?* uptake and activation of
mtNOS in rat heart and liver mitochondria under
the administration of different doses of NG [6].
In this work, the raise in mtNOS activity in both
heart and liver mitochondria up to ~0.5-1 mg/kg
NG on a whole agreed with the dependence of
mtNOS activity on mitochondrial Ca*" uptake
[6]. Nevertheless, while similar dose dependence
of mtNOS activity on NG was to be expected in
both tissues, quite different regulation of mtNOS
activity in the heart and liver was found. This
motivated us to conduct a comparative study of
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the regulation of mtNOS and arginase activity,
as well as RNS and ROS production, in heart
and liver mitochondria.

Based on the experiments, reciprocal
regulation of mtNOS and arginase activity in
mitochondria was found, and the reciprocal
regulation of NO,/NO;~ content and ROS
production, which was dependent on arginase
activity (Fig. 3). Interestingly, there was
no correlation between mtNOS activity and
S-nitrosothiol formation. Possibly, dose-
dependent increase in S-nitrosothiols content
directly reflected S-nitrosation of mitochondrial
proteins under increasing doses of NO delivered
from NG [2, 7]. Different of bell-shaped
dependence of NO, /NO;~ formation, a stable
increase of S-nitrosothiols content with the
increasing dose of NG allow us hypothesize
that this process was relatively independent of
the mechanisms regulating nitrite and nitrate
production under our experimental conditions.

Also, our experiments showed tissue spe-
cificity of the interplay between mtNOS and
arginase activity as well as RNS and ROS
production stimulated by NG in mitochondria.
Low arginase activity in heart mitochondria
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allowed for the steep rise in mtNOS activity
and RNS production in parallel with arginase
activation (which indicated the absence of a
competition between these enzymes). So, high
mtNOS activity agreed with moderate activation
of arginase in heart mitochondria, and vice
versa, in liver mitochondria mtNOS activity was
apparently suppressed by high arginase activity.
In line with published data [15-17], suppression
of mtNOS activity caused by arginase activation
was accompanied by ROS overproduction. As
we have shown, there was a correlation between
arginase activity and hydroperoxide formation
in mitochondria (Fig. 4B).

It is tempting to speculate that in the absence
of the competition between the enzymes, low
arginase activity in heart mitochondria allowed
for much higher mtNOS activation, which in
turn could suppress arginase activation. On
the contrary, high arginase activity in liver
mitochondria led to the suppression of mtNOS
activity possibly caused by the competition for
physiological substrate, L-arginine, which was
accompanied by the elevation of ROS production.
It could be hypothesized too that possible
depletion of L-arginine due to high arginase
activity could result in mtNOS uncoupling, which
in turn might contribute to ROS overproduction
observed in the experiments.

Observed regularities need more extensive
studies for the purpose to find underlying
mechanisms of the discussed phenomena. Based
on the experiments, we could hypothesize
different availability of L-arginine in heart
and liver mitochondria under experimental
conditions, which resulted in different regulation
of mtNOS and arginase activity.

CONCLUSIONS

1. A reciprocal regulation of mtNOS and arginase
activities resulted in reciprocal regulation of
RNS and ROS production so that high NO, ™ and
low H,O, at low arginase activity (heart) vs.
reduced NO;™ and elevated H,O, production at
high arginase activity (liver) was observed. Thus
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under NG administration arginase activation
resulted in a reciprocal regulation of RNS and
ROS production in mitochondria, dependent on
the proportion of mtNOS to arginase activity.

2. Suppression of RNS production caused
by high arginase activity could result in ROS
overproduction. A linear correlation between
arginase activity and hydroperoxide formation
was found.

3. Observed interplay between mtNOS
and arginase activities could represent a cell-
specific mechanism of the regulation of RNS
and ROS production under physiological and
pathophysiological conditions.

The authors of this study confirm that the research
and publication of the results were not associated
with any conflicts regarding commercial or
financial relations, relations with organizations
and/or individuals who may have been related to
the study, and interrelations of co-authors of the
article.
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KapaionporekTopHuii epekT HITPOIITILEepUHY peati3yeThes
gyepe3 yrBopenHss NO, mpoTe Horo BIUIMB Ha MeTaboii3M
akTHBHHX GopM a3oTy (ADA) 3aumaeTbest MaJIo BUBUCHUM.
MitoxouapianpHa NO-cunTaza (mtNOS) € BakIuBUM
eHioreHHNM Jpkepesiom ADA. Meroro Hariol podotu 0yio
BHUBYHMTH BIUIMB HITPOIJiNEepuHy Ha akTuBHiCTH mtNOS i
yrBopeHHss ADA B MITOXOHJIPISIX cepls 1 MEeYiHKU IIypiB.
VY mitoxouapisx cepus aktuHicTh mtNOS 3pocrana
J10303aJI€KHO, TOAl K B MITOXOHJPIAX MCUYiHKH OyJI0
BUSIBJICHO JIMIIIE He3HAYHE 11 ITiIBUILEHHS Ta J3BOHOIONIOHY
3aJIeXKHICTh BiJ 103U HiTporminepuny. Hitput- Ta HiTpat-
i0HHM, KiHIEBI IPOXYKTH neperBopeHHs L-aprininy NOS,
BUSIBJISTM TAKOX 3aJICKHICTh BiJl 103U HiTporminupuny. s
TIOSICHEHHS 3HAMICHNX 3aKOHOMIPHOCTEH OyJ10 BUBYEHO BILTHB
OCTaHHBOI'O Ha aKTUBHICTH apriHasy, sika KOHKypye 3 NOS
3a ¢izionoriynuii cyberpar, L-aprinin. Bymna BcranoBiena
3BOPOTHA 3aJISKHICTh B PEryJIsillii aKTHBHOCTI 000X €H3UMIB.
AKTHUBHICTb apriHa3y 3pocTaa 1Py BBEICHHI HITPOTITLIEPHHY.
[IpoTe B MITOXOHJApPIsIX CepIsl CIOCTepiranacs BUCOKa

11



The regulation of mitochondrial NO synthase activity under nitroglycerine application in rat heart and liver mitochondria

aktuBHicTh MtNOS npu nomipHiit akTuBawii aprinasu, Toi
SK B MITOXOHJpIisIX MEYiHKM BUCOKA aKTHBHICTh apriHasu
36iranacs 3 nmpurHiueHHsM akTuBHOCTI MNOS 3a BHCOKHX
1103 HiTporiiuupuny. Hu3bka akTHBHICTb apriHasu i BUCOKa
akTuBHICTE MNOS y MITOXOHAPISIX Cepiist KOPENIoBalu 3
BrucokuM BMicToM NO, ™ Ta NO,™ i HU3BKHM TiIPONEPOKCHITY
(H,0,), Toxi sK pi3ka akTHBallis apriHasu B MiTOXOHJPIsAX
TEeYiHKU CyNPOBOIKYBANAcs 3HIKEHHAM Buxoay NO, /NO,~
Ta OJTHOYACHUM 301JIBIIICHHIM FeHeparil Hzoz' Bcranosieno
JHIHHY KOPEJSILIHY 3aJISKHICTh MXK aKTHBHICTIO apriHasu
Ta MPOIYKIIi€I0 rixponepokcury. JidIum BUCHOBKY, 110 3a
BBEJICHHSI HITPOTIIILEPHHY aKTHBALlisl apriHa3y MPHU3BOJUTH
JI0 3BOPOTHOT 3aJIe)KHOCTI MK yTBOopeHHs M ADA i ADK,
3Ba)Kal04yM Ha CIiBBigHOmEHHS akTuBHOcTell MtNOS i
aprinasu. Bucoka akTUBHICTB apriHa3u Ta HU3bKa aKTUBHICTh
mtNOS moxe npusBoauty 10 rinepnpoaykuii AOK wa i
npHurHideHHs meradoinizmy ADA.

Kirouosi cioBa: cepiie; neuinka; mitoxouapii; mtNOS; apri-
Ha3a; akTHBHI (OPMH KHCHIO 1 a30Ty.
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