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Epilepsy is a chronic brain disease of
non-infectious origin with periodic sei-
zures as the main symptom. Epilepsy is
capable of onset at any age, although a
third of all patients are children under
12 years [1]. The disease is the most
common psychoneurological pathologi-
cal condition in the world. According
to the World Health Organization,
there are more than 50 million people
suffering from epilepsy worldwide [2].
The vast majority of patients (about
80 %) live in low- and middle-income
countries (including Ukraine). At the
same time, more than half of patients
with epilepsy do not have access to
proper diagnosis and treatment [2]. The
last few decades, in addition, there is
an unfavorable trend towards the
spread of multidrug-resistant epilepsy
characterized by the resistance to all
existing antiepileptic drugs [1, 3].
According to statistics, one in four
adult patients suffers from resistant
(or refractory) epilepsy, and among
children this amount reaches almost
30 % [4, 5]. Epilepsy not only nega-
tively affects the quality of life (in
particular, it limits the ability of
patients to work, to drive vehicles as
well as clearly increases the risk of
social stigma) [6, 7]. Moreover, it is
likely to be found that epilepsy, even
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with adequate treatment, almost triples
the risk of premature death in patients
compared with the population average
[4, 8]. That is why it is important to
find and develop new — more effective
and safer — antiepileptic drugs that can
not only control the disease, prevent
seizures, but also improve the quality
and life expectancy of patients with
epilepsy.

Specific antiepileptic drugs (AEDs)
are used to prevent or correct convul-
sive states in epilepsy [9, 10]. However,
existing AEDs have limited influence
on epileptic paroxysms’ pathogenesis
(such as blocking voltage-gated sodium
channels of neurons, enhancing the
inhibitory effect of cerebral GABA,
blocking glutamate receptors, etc.),
which limits their use to certain clini-
cal types of seizures [9, 11, 12]. In
addition, every fourth patient with epi-
lepsy is multidrug-resistant — com-
pletely insensitive to all AEDs, includ-
ing modern ones [8, 13].

One of the ways to overcome the
pharmacoresistance of epilepsy is the
use of subcardiotonic doses of the car-
diac glycoside digoxin, which has been
proven experimentally [14] and requires
further research. Obviously, this posi-
tive effect is associated with the impact
on the activity of Na*, K'-ATPase, i. e.
interference with the fundamental
mechanisms of maintaining the mem-
brane potential and, accordingly, the
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excitability of neurons [15, 16]. This
mechanism is not inherent in any of
the available AEDs.

In previous studies, we found a clear
potentiation of digoxin at the dose,
which do not affect the myocardium,
the effect of a number of AEDs at sub-
effective doses under the basic screen-
ing model of seizures induced by pen-
tylenetetrazole [17]. It was found that
digoxin also significantly enhances the
anticonvulsant potential of carbamaze-
pine (to a lesser extent — lamotrigine)
under condition of chemo-induced sei-
zures with different pathogenesis [18].
However, the neurochemical mecha-
nisms of anticonvulsant action of
digoxin and its combinations with clas-
sical commonly used AEDs with known
GABA-ergic properties — phenobarbital
and clonazepam — remain unclear.

The aim of this study — to investi-
gate the influence of cardiac glycoside
digoxin on the anticonvulsant activity
of low-dose phenobarbital and clonaze-
pam under models of primary genera-
lized seizures with different neuro-
chemical mechanisms.

Material and methods. The research
leading to these results has received
funding from the Ministry of Health of
Ukraine, under the project number
01200102460 «Rationale for improving
the treatment of multidrug-resistant
epilepsy through the combined use of
classical anticonvulsants with other
drugs». A total of 192 random-bred
male albino mice (age — 3—4 months)
weighing 22-25 g have been used. Ani-
mals were kept under controlled viva-
rium conditions at constant humidity
and temperature + 18-20 °C on a stan-
dard diet with free access to water on
the Central Scientific and Research
Laboratory of the Educational and Sci-
entific Institute of Applied Pharmacy
of the National University of Pharma-
cy — ESIAP (Kharkiv, Ukraine). The

experiments were carried out in accor-
dance with bioethical principles and stan-
dards of the EU Directive 2010/63/EU
(2010). All the experimental protocols
have been approved by the Bioethics
Commission of the National University
of Pharmacy (protocol No. 3, Septem-
ber 10, 2020).

The anticonvulsant effect of digoxin
and its combinations with AEDs has
been studied on models of seizures
caused by picrotoxin, thiosemicarba-
zide, strychnine and camphor [18, 19].
Mice were randomly divided into groups
of 6 animals each: 15 group — control
(untreated seizures), the remaining
groups — animals with modeling sei-
zures, which were administered pheno-
barbital/clonazepam, as well as their
combinations with digoxin.

After administration of the convul-
sive agent, mice were placed into indi-
vidual transparent plastic cylindrical
boxes and continuously monitored the
condition of the animals for 1 hour (in
the model of thiosemicarbazide-induced
seizures — 4 hours). The effectiveness
of anticonvulsant drugs and their com-
binations was evaluated by the follow-
ing indicators: latency period of first
convulsions (latency), the number of
clonic-tonic seizures in 1 mouse, per-
centage of animals in the group sepa-
rately with clonic and tonic convul-
sions, severity of seizures — in points
(1 point — single tremors, 2 points —
«manege» running or «kangaroo» posi-
tion, 3 points — clonic convulsions
without lateral position, 4 points -
clonic-tonic convulsions with lateral
position, 5 points — tonic extension of
hind limbs, and 6 points — tonic exten-
sion, which led to the death of the ani-
mal), duration of convulsive period
(period of seizures), life expectancy of
animals to death (time to death), and
lethality. If seizures were not observed
for 1 h, the latency was considered to
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be 60 min (240 min on the model of
thiosemicarbazide-induced seizures) [18].

Classic AEDs was administered once
intragastrically (i. g.) in the form of an
aqueous suspension stabilized with
tween-80, in conditionally effective
(ED,,) and subeffective (1/2 ED,;) doses
30 min before the convulsive agent
introduction: phenobarbital (Phenobar-
bital IC, Interchem Ukraine) — at doses
of 20 and 10 mg/kg; clonazepam (Clona-
zepam IC, Interchem, Ukraine) — at
doses of 0.1 and 0.05 mg/kg. Digoxin
(DNCLZ / Health, Ukraine) was admin-
istered once subcutaneously (s. c.) at a
dose of 0.8 mg/kg (1/10 LD,;) 10-15 min
before seizure induction [14, 17, 18].
Control animals received i. g. purified
water in an appropriate volume (0.1 ml
per 10 g of weight).

Picrotoxin (Sigma, USA) — aqueous
solution, 2.5 mg/kg s. c.; thiosemicarba-
zide (Sigma, USA) — aqueous solution,
25 mg/kg intraperitoneally (i. p.); strych-
nine (strychnine nitrate, Sigma, USA) —
aqueous solution, 1.2 mg/kg s. c¢.; cam-
phor (Sigma, USA) - oil solution,
1000 mg/kg i. p. have been used as
convulsive agents [18, 19].

Statistical processing of the results
obtained was performed using the STA-
TISTICA 12 software package (Stat-
Soft, USA). The results are expressed
as mean =+ standard error of mean. The
level of statistical significance was
considered as p < 0.05. Statistical dif-
ferences between groups were analyzed
using non-parametric Mann—Whitney
U-test. For the results in the alterna-
tive form (lethality, percentage of mice
with clonic and tonic convulsions) the
Fisher’s angular transformation ()
was used.

Results and discussion. Digoxin
per se has a mostly moderate anticonvul-
sant effect under models of primary
generalized seizures with different neu-
rochemical mechanisms (Tables 1-2).

Thus, cardiac glycoside probably pro-
longs the latency of picrotoxin-induced
seizures, reducing the percentage of
animals with tonic paroxysms and the
duration of the seizure period, and
under thiosemicarbazide-induced sei-
zures prolongs the latency of the first
convulsions compared with control.
Under the strychnine-induced seizure
model, digoxin not only statistically
significantly prolongs the latency of
the first seizures, but also significant-
ly reduces the number of seizures in
1 mouse (due to both clonic and tonic
paroxysms), reduces the severity of
convulsions and the duration of sei-
zures as well as significantly reduces
animals’ lethality (17 % vs. 100 % in
control, p < 0.01). Under conditions of
camphor-induced paroxysms, the anti-
convulsant effect of cardiac glycoside
was verified only by significant preven-
tion of animal death (lethality — 0 %,
p < 0.01) and reduction of clonic-tonic
convulsions in 1 mouse compared with
the group of animals with untreated
seizures.

The results of the study of the effect
of digoxin on the anticonvulsant poten-
tial of phenobarbital are presented in
Table 1.

Under the conditions of picrotoxin-
induced seizures, which characterized
by blockade of GABA-ergic inhibition
[20], phenobarbital has shown a dose-
dependent anticonvulsant effect. At
ED,, the drug provides a predictable
pronounced protective effect: prevents
the death of animals in the experimen-
tal group (lethality — 0 %, p < 0.01),
statistically significant compared with
control prolongs the latency period of
seizures, while reducing the number of
paroxysms in 1 mouse (both clonic and
and tonic component), as well as reduc-
es the severity of seizures and the
duration of the convulsive period.
When administered at 1/2 ED,,, the
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anticonvulsant effect of phenobarbital
is manifested only in a significant
decrease in the percentage of animals
with clonic and tonic paroxysms, as
well as the duration of the convulsive
period.

On the model of thiosemicarbazide-
induced seizures, which associated
with increased glutamatergic neuro-
transmission with parallel depletion of
the cerebral pool of GABA [21], pheno-
barbital also has a clear dose-dependent
effect. In the absolute absence of anti-
convulsant action at 1/2 ED,, the drug
has shown a strong anticonvulsant
activity at ED,,. This was verified both
by a statistically significant lengthen-
ing of the latency of the first seizures
and by a reduction in the percentage of
animals with tonic convulsions as well
as a reduction in the severity of paro-
xysms. Moreover, at ED,, phenobarbi-
tal significantly reduces the thiosemi-
carbazide-induced lethality (17 % wvs.
100 % in control, p < 0.01).

Under conditions of glycinergic inhi-
bition blockade induced by strychnine
[22], more pronounced anticonvulsant
effect is also characteristic for pheno-
barbital at ED,,. When used at a condi-
tionally effective dose, the drug not
only completely prevents lethality and
the development of more severe tonic
convulsions, but also significantly
reduces number of seizures in 1 mouse,
percentage of animals with clonic paro-
xysms, severity of seizures, duration of
convulsive period and significantly pro-
longs the latency. At 1/2 ED,,, phenobar-
bital only reduces lethality, halving the
number of dead animals (p < 0.01) and
reducing the % of mice with clonic and
tonic seizures by a third (p < 0.05)
compared with control. However, the
effect of a low dose of the drug is pro-
bably inferior to ED.

On the model of camphor-induced
seizures with unclear mechanism [23]

anticonvulsant properties of phenobar-
bital in both doses are limited only by
a statistically significant reduction in
the number of clonic-tonic paroxysms
in 1 mouse, as well as a probable reduc-
tion of the convulsive period in the
absence of significant influence on
other indicators of experimental con-
vulsions.

The addition of digoxin contributes
to a marked increase in the anticonvul-
sant potential of phenobarbital at low
dose (Table 1). Thus, the combination
of cardiac glycoside with classical AED
at 1/2 ED,, completely prevents animal
lethality on the models of picrotoxin-,
strychnine- and camphor-induced sei-
zures. Under picrotoxin-induced parox-
ysms, the combination of phenobarbi-
tal + digoxin additionally has a sig-
nificant positive influence on other
indicators, in particular, significantly
prolongs the latency of the first sei-
zures, reduces the number of clonic-
tonic attacks in 1 mouse, % of animals
with tonic convulsions and period of
seizures.

On the thiosemicarbazide-induced
seizure model, the combined use of
phenobarbital at 1/2 ED,, with digoxin
contributes only to a statistically sig-
nificant prolongation of the latency of
the first attacks and lifetime to death.

The potent anticonvulsant effect,
fully comparable with the action of
phenobarbital at ED,,, is inherent in
the combination of phenobarbital with
digoxin under conditions of strychnine-
induced seizures. In addition to com-
plete prevention of lethality, this was
verified by the absence of animals with
tonic paroxysms in the group, as well
as a decrease in number of seizures in
1 mouse, percentage of animals with
clonic convulsions, severity of seizures,
period of seizures and a marked
increase in latency of the first paro-
xysms. According to almost all studied
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indicators, the effectiveness of the
combination is probably superior to
monotherapy with AED at 1/2 ED;,,.

The combined use of phenobarbital
with digoxin on the camphor-induced
seizure model also, in addition to com-
plete protection of animals from death,
contributes to a statistically significant
reduction in the number of clonic-tonic
attacks in 1 mouse, severity of paro-
xysms and duration of convulsive period
compared with similar indicators in con-
trol group. Moreover, the combination of
phenobarbital + digoxin significantly
reduces the percentage of mice with
severe tonic seizures — probably not only
compared with the group of animals
with untreated seizures, but also com-
pared with monotherapy with cardiac
glycoside and classic AED at both doses.

The results of the study of the effect
of digoxin on the anticonvulsant poten-
tial of clonazepam are presented in
Table 2.

Predicted pronounced anticonvul-
sant properties of clonazepam have
been verified on the model of picrotoxin-
induced seizures. Although at 1/2 ED,,
AED shows an expressed anticonvul-
sant effect, which is verified by pre-
venting mice lethality, significant
reduction in number of paroxysms,
their severity, duration, etc., only at
ED,, clonazepam provides the maxi-
mum protective effect completely
saving experimental animals from sei-
zures.

Under the conditions of simulated
thiosemicarbazide-induced seizures,
clonazepam shows a dose-dependent
anticonvulsant effect. Thus, at ED,,
the drug not only highly reduces letha-
lity 33 % wvs. 100 % in control,
p < 0.01), but also statistically signifi-
cantly decreases the number of parox-
ysms in 1 mouse (both due to clonic
and tonic convulsions), severity of sei-
zures and their duration, while pro-

longing the latency period of seizures.
At 1/2 ED,), clonazepam exclusively
prolongs the latency of the first paro-
xysms (p < 0.05) without a significant
influence on other indicators of experi-
mental seizures.

The anticonvulsant potential of clona-
zepam on the model of strychnine-
induced paroxysms has been verified
by the administration of the drug at
both studied doses. At both doses, ED,,
and 1/2 ED,, clonazepam significantly
reduces animals’ lethality in experi-
mental groups, significantly decreases
the number of seizures in 1 mouse due
to both clonic and tonic components,
reduces the severity of convulsions,
while prolonging the latency of the
first seizures. Additionally, clonaze-
pam statistically significantly com-
pared with control reduces the duration
of the convulsive period in the group
(under ED,), and increases the lifetime
to death (under 1/2 ED,). Clonazepam
at a low dose is still significantly (p <
0.01) inferior to the effects of classical
AED at conditionally effective dose in
terms of the expressiveness of the
effect on some analyzed seizure param-
eters (in particular, lethality, % of
animals with tonic paroxysms).

A comparable anticonvulsant effect
of clonazepam at both doses has been
found on camphor-induced seizures.
Thus, at both ED,, and 1/2 ED,,, clo-
nazepam equally prevented the death of
animals (lethality — 0 %, p < 0.01 com-
pared with control), significantly
reducing the number of paroxysms in
1 mouse, decreasing the % of animals
with tonic convulsions, severity and
duration of attacks. In addition, clona-
zepam affects the latency period of the
first seizures, prolonging it statisti-
cally significantly under AED at ED,,
and tendentious (apparently due to
high variance) in the group of animals
treated with AED at 1/2 ED,,,.
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Co-administration of clonazepam at
1/2 ED,, with digoxin significantly
enhances the anticonvulsant potential
of classical low-dose AED (Table 2). On
the picrotoxin-induced seizure model, a
combination similar to clonazepam at
ED,, provides the maximum protective
effect, preventing the development of
experimental paroxysms.

Under thiosemicarbazide-induced
seizures, the efficacy of co-administra-
tion of digoxin with classical low-dose
AED is not inferior to that of clonaze-
pam monotherapy at ED,, as evidenced
by statistically significant prolongation
of the latency period of first seizures,
reduction the percentage of mice with
clonic and tonic paroxysms, severity of
seizures, as well as the reduction of
animal lethality in the experimental
group. In terms of exposure to indi-
vidual indicators, the combination of
clonazepam + digoxin is significantly
superior to the effectiveness of mono-
therapy with its individual components.

Expressive anticonvulsant proper-
ties, quite comparable in the effective-
ness of monotherapy with -classical
AED at ED, are inherent in the combi-
nation of clonazepam with digoxin on
the model of seizures induced by strych-
nine. In addition to complete prevention
of animal death, this was found to be
statistically significant in terms of con-
trol by reducing the percentage of mice
with clonic and tonic paroxysms in the
group, as well as reducing number of
seizures in 1 mouse, severity of sei-
zures, duration of convulsive period and
marked prolongation of latency. In
terms of the expressiveness of the influ-
ence on animal lethality in the experi-
mental group, the effectiveness of the
combination is significantly (p < 0.01)
superior to clonazepam monotherapy at
1/2 ED,,,.

The addition of digoxin to clonaze-
pam at low dose in simulated paro-

xysms induced by camphor, provides
not only the complete protection of
animals from death, but also contrib-
utes to a statistically significant pro-
longation of latency, as well as a reduc-
tion in number of convulsions in 1
mouse (due to both clonic and tonic),
severity and duration of the convulsive
period not only compared with similar
indicators of the control group, but
also in comparison with cardiac glyco-
side monotherapy. Additionally, the
combination of clonazepam + digoxin
significantly reduced the percentage of
mice with severe tonic convulsions
compared with the group of animals
treated with classical AED at ED,,.

The difference in the expressiveness
of the anticonvulsant action of classical
AEDs even at conditionally effective
doses on different experimental models
of seizures is obviously due to the
peculiarities of the mechanisms of
realization of their action [24]. Thus,
the pronounced anticonvulsant effect
of phenobarbital and clonazepam on the
model of picrotoxin-induced seizures
confirms their expressive GABA-ergic
properties [20]. In addition, the drugs
have antiglutamatergic activity (con-
firmed wunder thiosemicarbazide-
induced seizures), as well as a pro-
nounced impact of phenobarbital and
clonazepam on glycinergic neurotrans-
mission on the model of strychnine-
induced seizures [21, 22]. Also, clona-
zepam (to a lesser extent phenobarbital)
has been shown to have modulating
properties under camphor-induced par-
oxysms, which may be due to the influ-
ence on energy metabolism of neurons
[23] and cerebral monoamine balance
[25].

The moderate anticonvulsant effect
of digoxin per se, as well as the expres-
sive ability of the drug to potentiate
the weak anticonvulsant potential of
subeffective doses of phenobarbital and
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clonazepam on all four experimental
models of seizures may indicate multi-
ple mechanisms of its influence on the
pathogenesis of convulsions — enhanc-
ing the inhibitory effect of GABA and
glycine, inhibition of the excitatory
effects of glutamate, normalization of
energy metabolism of neurons etc. On
the other hand, given the known tro-
pism of cardiac glycosides to the key
enzyme supporting the membrane
potential of excitable tissues (including
neurons) — Na*, K'-ATPase [26—28] —
it can be assumed that anticonvul-
sant effect of digoxin is due to the
impact on the final (key) stages of
excitation generalization and seizures
development.

The results obtained indicate the
feasibility of further in-depth study of
the mechanisms of anticonvulsant
potential of digoxin, in particular,
establishing the role of neuronal Na®,
K"'-ATPase, endogenous digitalis-like
factor, the impact on the pool of neuro-
active amino acids, balance of neuroto-
phins and cytokines etc.

Thus, experimental models of pri-
mary generalized seizures with differ-
ent neurochemical mechanisms have
shown that digoxin not only exhibits
its own anticonvulsant properties, but
also enhances the anticonvulsant poten-

tial of low doses of classical antiepilep-
tic drugs phenobarbital and clonaze-
pam. This shows that digoxin can be
used as an adjuvant agent in complex
treatment of epilepsy, as it allows to
reduce the dose of widely used AEDs
without decrease in the effectiveness of
therapy.

Conclusion

1. The effect of the cardiac glycoside
digoxin on the spectrum of anticon-
vulsant activity of the classic com-
monly used antiepileptic drugs -
phenobarbital and clonazepam — has
been studied.

2. Digoxin has been shown not only to
have a pronounced anticonvulsant
effect under conditions of primary
generalized seizures induced by pic-
rotoxin and strychnine, as well as
moderate antagonism with thiosemi-
carbazide and camphor, but also
significantly enhances the anticon-
vulsant potential of low doses of
classical drugs with known GABA-
ergic properties — phenobarbital and
clonazepam.

3. The results obtained substantiate
the expediency of further in-depth
study of digoxin as an adjuvant
drug in the treatment of epilepsy, in
particular, its drug-resistant forms.
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V. V. Tsyvunin, S. Yu. Shtrygol’

Digoxin potentiates the anticonvulsant effect of low-dose phenobarbital and
clonazepam under primary generalized seizures with different neurochemical
mechanisms

The aim of this study — to investigate the influence of cardiac glycoside digoxin on the anticonvulsant
activity of low-dose phenobarbital and clonazepam under models of primary generalized seizures with dif-
ferent neurochemical mechanisms.

A total of 192 random-bred male albino mice have been used. Antiepileptic drugs (AEDs) were admin-
istered 30 min before to seizure induction once intragastrically at conditionally effective (ED,;) and sub-
effective (1/2 ED,,) doses: phenobarbital — at doses of 20 and 10 mg/kg; clonazepam - at doses of 0.1
and 0.05 mg/kg. Digoxin was administered once subcutaneously at subcardiotonic dose of 0.8 mg/kg
body weight (1/10 LD,;) 10-15 min before seizure induction. Picrotoxin (aqueous solution 2.5 mg/kg,
subcutaneously), thiosemicarbazide (aqueous solution 25 mg/kg, intraperitoneally), strychnine (agueous
solution 1.2 mg/kg, subcutaneously), camphor (oil solution 1000 mg/kg, intraperitoneally) have been used
as convulsive agents.

Digoxin has been shown not only to have a pronounced anticonvulsant effect under conditions of pri-
mary generalized seizures induced by picrotoxin and strychnine, as well as moderate antagonism with
thiosemicarbazide and camphor, but also significantly enhances the anticonvulsant potential of low doses

®apmakonoris Ta nikapcbka Tokcukonoris, Tom 16, No 5/2022 329
ISSN 2227-7943. Pharmacology and Drug Toxicology, 2022, 16 (5), 320—331



of classical drugs with well-known GABA-ergic properties — phenobarbital and clonazepam. Synergism
with phenobarbital was particularly pronounced on the strychnine- and picrotoxin-induced models of sei-
zures, to a lesser extent in the camphor-induced model, where the combination of an AED with a cardiac
glycoside provided a complete protective effect — 100 % survival. In the model of thiosemicarbazide-
induced seizures, the synergism of digoxin and phenobarbital was much weaker and related only to certain
seizures’ indicators (statistically significant increase in the latency period of convulsions and decrease in
the duration of the seizure period). Digoxin enhanced the anticonvulsant effect of a subeffective dose of
clonazepam in the thiosemicarbazide- and strychnine-induced models, while cardiac glycoside did not
interfere with the 100 % protective effect of clonazepam in the picrotoxin- and camphor-induced models
of seizures.

The results obtained substantiate the expediency of further in-depth study of digoxin as an adjuvant
drug in the treatment of epilepsy, in particular, its drug-resistant forms.

Key words: digoxin, anticonvulsant, phenobarbital, clonazepam, seizures

B. B. UusyHiH, C. IO. LUtpuronsp

JMroKCuH NOTEHLil0E aHTUKOHBYIbCUBHUIA e eKT HU3bKUX A03 PeHobapbiTany Ta
KJIOHa3enamy 3a YMOB NepBUHHO-reHepani3oBaHUX CyAoM 3 PisHUMU
HEeWPOXiMiYHUMUN MeXaHi3MaMu

Merta focnigxeHHs — 3’acyBaTy BrIMB CEPLEBOro Miko3uay AUrOKCUHY Ha @HTUKOHBY/IbCUBHY aKTUB-
HICTb HU3bkMX 003 deHobapbiTany Ta K/loHa3enamy Ha MoAensx NnepBUHHO-reHepani3oBaHMX CyaooMm 3
Pi3HUMU HENPOXIMIYHHUMU MEXaHi3MamMu.

Y pocnigxeHHi BukopuctaHo 192 6invx 6e3nopopgHnx muen-camuis. MpoTreninenTnyHi npenapartu
BBoauan 3a 30 XB OO MOAENOBAaHHSA CYAOM OOHOPA30BO BHYTPILLIHBOLLIYHKOBO B YMOBHO €(EKTUBHIl
(EDg,) Ta cybedextusHin (1/2 EDg,) aosax: ¢peHobapGitan — BignosigHo 20 Ta 10 Mr/kr; knoHasenam —
0,1 ta 0,05 mr/kr. AurokcuH BBOOMAM OOHOPA30BO MIALLKIPHO B CyOKapAioTOHiYHIN [o3i 0,8 mr/kr
(1/10 LDg,) 3a 10-15 xB [0 iHAYKUIT CYAOM. AK CYAOMHI areHTV BUKOPUCTOBYBaNM NIKPOTOKCUH (2,5 Mr/kr
Y BUMMSiAj BOAHOIO PO34MHY NiALWKIpHO), TioceMikap6aaug, (25 Mr/kry BUrMSAj BOAHOTO PO34MHY BHYTPILLIHBO-
04€ePEBUHHO), CTPUXHIH (1,2 MI/Kr y BUrMsAi BOAHOro po34mHy niaLwkipHo), kamdopy (1000 mr/kr y Burns-
Ai ONiMHOro PO34MHY BHYTPILLIHLOOYEPEBUHHO).

JNroKCWH He nuLie BUSIBMB BUPA3HUN aHTUKOHBYJIbCBHUI epeKkT 3a YMOB MNepBUHHO-reHepanisosa-
HWUX CYA0M, iHAYKOBaHMX NIKPOTOKCMHOM i CTPUXHIHOM, a TakOX NMOMIPHWIA aHTaroHiaM 3 Tiocemikapbasu-
[0M i Kamdopolto, ane 1 BiporigHO NMoninwysas NPOTUCYSOMHUI MOTEHLIaN HU3bKMX A03 KIaCU4HUX rnpe-
naparie 3 nobpe Bigommu FAMK-epriyHmn BnactueBocTaMn — deHobapbitany Ta knoHadenamy. LLlono
deHobapbitany cuHepriam 6yB 0CO6MBO BUPA3HUM Ha CTPUXHIHOBIN, MiIKPOTOKCUHOBI MOAENSIX CYAOM,
MEHLLO Mipoio Ha kaMdOpHiI Mogeni, Ha AKX KOMOiHaLis aHTUKOHBYJIbCAHTa 3 CEPLLEBUM MiKO31O0M
3abe3neunna noBHMN 3axmcHnin edpext — 100 % BMXKMBaHICTb. Ha Moaeni Tiocemikap6a3na-iHayKoBaHMX
CYLOM CUHEpPri3mM OUrokcuHy ta peHobapbitany 6yB 3Ha4YHO crabLUuMM i CTOCYBaABCS JivLle OKPeEMUX napa-
MeTpiB nepebiry HanagiB (CTaTUCTUYHO 3Havylle 36inblUeHHs NaTeHTHOro nepioay CyAoM i 3MEHLUEHHS
TPMBAJIOCTi CyAOMHOro nepioay). NpoTncynomMHy Aito cybedekTMBHOI 031 KIlOHa3enamMy UroKCUH Nocu-
NoBaB Ha Tiocemikap6as3ua- i CTPUXHIH-iHAYKOBaHi MoAEnsix, a Ha NikpOTOKCUMHOBIV | KaMMOPHIl Moaensix
cynom cepuesuii riko3ug He 3aBaxaB 100 % 3axmcHoMy edekTy KiloHasenamy.

OTpuMaHi pe3ynstaty 3yMOBIOIOTb AOLNBHICTb NOAANbLUMX NOrNMONEHNX AOCNIAXKEHb AUTOKCUHY SK
[0MOMIDKHOrO 3acoby B nikyBaHHI eninencii, 3okpema ii papmakope3ncTteHTHUX GopM.

Knro4oBi croBa: ANroKCUH, NpoTUCYAOMHUI 3acib, peHobapbitasn, KinoHa3ernam, CyaoMu

Hagivina: 27 sepecHs 2022 p.

TMpwitHsita 40 ApyKy: 26 xoBTHI 2022 p.

KoHTakTHa ocoba: LUTtpurons Cepriii OpiiioBuY, 4OKTOP MeONYHNX HaykK, Nnpodecop,
kadenpa dapmakonorii Ta dapmakoTepanii, HauioHanbHuiA papmaueBTUYHNIA yHIBEPCUTET, Oya,. 53,
By”. MywikiHCbka, M. XapkiB, 61002. Ten.: + 38 0 99 793 66 30. EnektpoHHa nowTa: shtrygol@ukr.net

330 ®apmakonoris Ta nikapcbka Tokcukonoris, Tom 16, No 5/2022
ISSN 2227-7943. Pharmacology and Drug Toxicology, 2022, 16 (5), 320—331



