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CVD are the leading cause of death and disability worldwide and arrhythmias, in
particular AF, are one of the main causes of death and disability from CVD. In this regard,
the main purpose of the work is to conduct preclinical studies on the analysis of promising
anti-ventricular fibrillation, as well as anti-atrial fibrillation among known drugs with
antiarrhythmic activity, widely used in medical practice. The studies used white mice with a
body weight of 18-22 g and white woolless rats with a body weight of 180-250 g. The experiments
studied the antiarrhythmic activity of drugs with antiarrhythmic activity of allapinine in doses
from 0.05 to 1.5 mg/kg, propafenone from 3 to 10 mg/kg and Amiodarone in doses from 45 to
60 mg/kg administered orally to experimental animals. Rhythm disturbances of peripheral
origin were caused by the administration of 15 mg/kg of aconitine and barium chloride, 250
mg/kg of calcium chloride, 0.22 mcg/kg of adrenal hydrochloride and AF by injecting 200 mcg/
kg of aconitine into the tail vein of experimental animals. In the conducted studies, allapinine,
propafenone and amiodarone also primarily eliminated ventricular rhythm disturbances and
then restored the rhythm of the atria. Although the instructions for the use of these drugs in
clinical practice also mention ventricular rhythm disorders, in practice we see that these drugs
mainly eliminate ventricular rhythm disorders. The quest for methods to broaden the scope
of the use of medications that prevent AF is still relevant in medical practice, even though
large-scale, important studies of antiarrhythmic pharmaceuticals are now being conducted
worldwide.
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Diseases of the cardiovascular system
(CVD) have been one of the leading causes of
death for many years, both worldwide and in
many economically developed countries. The
main causes of development are recognized as
acceleration of the rhythm of life in the past and
new centuries, mental and psychophysical stress,
insufficient physical activity, eating disorders,
an imbalance between work and rest, various
bad habits, unjustifiably low consumption of
medications, the role of CVD in the global
community.'? Atrial fibrillation (AF) is the most
common persistent cardiac arrhythmia (CA) and
although the risk of developing it is higher in
women, it is more common in men than in women.
It is worth noting that ventricular fibrillation (VF)
is much less common, although it represents a
higher risk of death and AF is relatively common
and is relevant because it leads to the development
of serious complications. Over the past 30 years,
there has been a sharp increase in the incidence,
especially in economically developed countries.
The World Health Organization predicts that
in the next 5 years, the prevalence of CA and
emergency calls, primarily due to AF, will increase
4-fold.**> AF, the most common type of CA is
tachyarrhythmia, which has serious consequences,
including numerous cases of disability and death
and negatively affects the quality of life of patients.
AF occurs in about 3% of the general population
and in people over the age of 65, this figure is 9%.
This, in turn, is one of the frequent reasons for
hospitalization of patients in medical practice, in
particular, in cardiology, complicates the course of
the underlying or concomitant disease, increases
the risk of ischemic stroke and heart failure.®”#
It is important to note that although the incidence
among women has been lower than among men
over the past 20 years, the progressive increase
in AF related mortality remains high. Despite the
controversy, the mortality rate of women related to
AF appears to be higher. The analysis shows that
the frequency and prevalence of AF have increased
over the past 20 years and continue to increase
over the next 30 years, especially in countries
with average demographics and as the largest
outbreaks have become a public health concern.
A systematic review of population-based research
worldwide showed that the number of people with
AF in 2010 was 33.5 million and by 2017 it was
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about 37.6 million, which is 0.51% of the world’s
population and has also increased the incidence
by 33% over the past 20 years. However, between
2017 and 2024, a total of 3 million new cases of
AF were registered in the database worldwide and
by 2024 their number will increase by more than
6 million more. The incidence rate was estimated
to be 31% higher in 2017 than in 1997 and is
expected to increase by more than 50% by 2025.
The largest load is observed in countries with high
socio-demographic indicators, but recently the
greatest growth has been observed in countries
with average socio-demographic indicators.’-'2
Future forecasts show that by 2050, the number of
cases of atrial fibrillation may exceed the current
level by more than 60%. Diseases associated
with cardiac arousal disorders, AF and sudden
heart attacks, the frequency and epidemiology
depend on age, primary arrhythmia syndromes and
hereditary cardiomyopathies are a common cause
in young patients, while coronary heart disease is
the leading etiology in people aged 35 years and
older. While the prevalence of AF has now more
than doubled in the last decade and the frequency
of occurrence will depend on the patient’s age,
gender and method of detection, extrasystoles are
also a paroxysmal form of AF in young patients,
as in 20% of healthy newborns. The frequency of
ventricular extrasystole (VE) decreases to 10% in
infants and adolescents and increases by another
20% in healthy adolescents."*-'¢ Today, age is the
single most important risk factor for AF in the
general population: the prevalence of AF ranges
from 0.2% in people under 50 to 4.0% in people
aged 60-70 and 18% in people over 80. Of these,
approximately 50% of patients have permanent
AF and 25% have paroxysmal and permanent
AF. There are also extrasystoles that occur in the
form of an electrical pulse of the heart, which is
not part of the natural heart rhythm. In particular,
while VE occurs in 95% of men aged 15-39 years,
VE occur more than 10 times per hour in the same
proportion of men aged 40 years and older. In
particular, premature ventricular contractions occur
in 1% of clinically normal people on a standard
electrocardiogram (ECG) and in 40-75% of
apparently healthy people.data described as found
in a 24-48-hour outpatient (Holter) ECG recording.
According to scientific and statistical studies
conducted in our country, today the number of
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patients with various clinical forms of AF exceeds
330 thousand and about 80% of them are patients
with AF of unknown etiology.'”'#:!

In this regard, improving measures aimed
at preventing AF, which can lead to death and
disability due to very serious complications is a
very important task that needs to be addressed.
Prevention or elimination of ectopic foci, especially
in the early stages is an essential aspect of preventing
the superficial spread of AF. This, in turn, can lead
to a reduction in mortality and disability from CVD,
especially among the working-age population, as
well as to an improvement in the quality of life of
patients.

MATERIAL AND METHODS

In the presented manuscript, the object
of research is antiarrhythmic drugs (AAD),
widely used in medical practice: allapinine
(PHARMACEUTICAL CENTER VILAR JSC
(Russia)), propafenone (PRO.MED.CS, Praha
a.s.), amiodarone (BIOCOM, JSC (Russia)) drugs
were selected. All studies of the acute toxicity??!
and activity of the studied drugs in relation to
rhythm disturbances were conducted under
standard vivarium conditions® while the animals
were kept and maintained at a body weight of 18-
22 g. laboratory white mice with a body weight
of 180-250 g. in white rats without offspring.”
When evaluating the antiarrhythmic activity of the
studied compounds, specific doses of these drugs
were used, in particular, Allapinine 0.05; 0.1; 0.5;
1 and 1.5 mg/kg and propafenone 3; 5; 7 and 10
mg/kg, amiodarone 40; 45; 50; 55 and 60 mg/kg,
administered orally.

Study of the antiarrhythmic effect of aconite
in rats

The antiarrhythmic activity of the studied
brics was evaluated using models of arrhythmias
caused by chemical compounds in patients
with cardiac arrhythmias of peripheral origin.
Before starting the experiment, all experimental
animals underwent an ECG analysis using a
Schiller Cardiovet AT-1 device designed for
experimental animals (standard connection II).
Then, a dose of 12-15 mg/kg of aconitine was
injected into the tail vein of rats, administered by
an experimental production laboratory, causing
mixed interventricular multifaceted extrasystole
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(bgpes) in animals of all experimental groups.
The formation of cardiac arrhythmias began, as a
rule, 1-2 minutes after the cessation of aconitine
administration. ECG recording was performed
1, 3,5, 10, 15 and 20 minutes after the injection
of aconite. Since the test substance was studied
orally for preventive purposes, aconitine was
administered 60 minutes before administration.
All experiments were conducted in accordance
with the control scheme of the study. The activity
of the studied compound was assessed by its ability
to prevent cardiac arrhythmias caused by aconitine.
Based on the results of the experiments, the average
effective dose of the studied ED,; compounds
was calculated, i.e. the dose that prevents cardiac
arrhythmias in 50% of animals. The results were
processed using the Litchfield and Wilcoxon
method. In addition, the LD, to ED, ratio was
calculated, that is, the antiarrhythmic index
(therapeutic breadth of action). It should be noted
that the method proposed by Lichfold-Wilcoxin
corresponds to modern statistical methods and is
a convenient method with high reliability.?'*** In
this model of arrhythmia, Class I, antiarrhythmic
drugs, in particular allapinine and propafenone,
were used as a reference (comparative) drug.”!
Study of antiarrhythmic activity of barium
chloride in rats

The following is a description of the
methodology for studying the antiarrhythmic
activity of the studied compounds on a model
of cardiac arrhythmia with barium chloride. It is
known that barium chloride has the ability to block
the permeability of potassium, and, accordingly,
the model of arrhythmia through barium chloride
is used for Class III drugs with antiarrhythmic
effects. During the studies, barium chloride was
administered to rats in the experimental group
at a dose of 15-20 mg/kg, which caused rhythm
disturbances in the form of polytopic extrasystoles.
With standard connection II, changes in heart rate
were recorded on the ECG for 15 minutes at a
rate of 25 mm/s. Initially, a background signal is
recorded and then changes are recorded every 60
seconds after the introduction of barium chloride
and the test substance. Polyphocal arrhythmia
usually develops after administration of a barium
chloride solution at a dose of 15-20 mg/kg,
therefore it is necessary to select a dose of the test
substance that reduces or completely eliminates
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the arrhythmia within 15 minutes. The effect of
each dose of the test substance was calculated
as a percentage. The cardiac arrhythmia caused
by barium chloride is due to its ability to block
potential-dependent intercellular potassium
channels, therefore, a class III drug amiodarone
was used for the antiarrhythmic effect.
To study the activity of aconite against fibrillation
caused in rats

The effect of the studied drugs against
ventricular fibrillation was revealed under
experimental conditions when an intravenous
dose of aconitine 200 mcg/kg was administered to
laboratory white mice for 30-40 minutes, at which
irreversible ventricular fibrillation and death were
observed in 100% of cases. At the same time, the
antiarrhythmic activity of the drugs was assessed
by preventing the development of inevitable
ventricular fibrillation and increasing the survival
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rate of experimental animals as a percentage
compared with the control and comparing the drugs
with each other.

Statistical processing of the data obtained
as a result of the conducted studies for accelerated
quantitative assessment of the pharmacological
effect statistical processing was carried out
according to the statistical table and using the
Student’s criterion using statistical programs
Windows XP (Excel).

RESULTS

Determination of acute toxicity of AADs with
different routes of administration in various
laboratory animals

The acute toxicity of known drugs was
determined on outbred laboratory white mice
and white rats. When orally administered to

Table 1. Acute toxicity of AADs detected in experimental animals with various methods of administration

Drugs Routs of adminstration ~ Animals

In mice LD,, mg/kg (P<0,05) In rats LD,, mg/kg (P<0,05)
Allapinine Orally (per os) 52,0 (43,9+61,0) 57,5 (51,3+64,4)
Propafenone 3472 (3123+3821) 4255 (3787+4723)
Amiodarone 3585.6 (3201.5+4016) 4810 (4294,6+5387,2)

Table 2. Antiarrhythmic efficacy of AADs in various doses in patients with cardiac arrhythmias caused by
aconitine in rats (n=10)

Research groups Doses in Cardiac arrhythmias Survival
mg/kg Rhythm The Duration rate
disturbances beginningin in in %
in % minutes minutes
Control group + dis.water 100 2,77+0,12 The rhythm 30
aconitine 15 mg/kg has not been
restored
Allapinine + 0,05 100 2,240,24* 0
Akonitine 15 mkg/kg 0,1 80 4,83+0,16* 30
0,5 70 8,25+0,21* 17,5+0,27* 50
1,0 50 9,5+0,24* 13+0,5* 70
1,5 0 - - 100
Propafenone + 3,0 100 3,96+0,2* 23,03£9* 30
Akonitine 15 mkg/kg 5,0 100 4,89+0,24* 18,85+2,4* 40
7,0 100 5,7540,12%* 21,3+£2.2% 60
10,0 100 6,6+0,24* 26+0,6* 80

Note: * is the confidence level relative to the control P < 0.05.

a - is the confidence level relative to allapinin P < 0.05.

b - is the confidence level compared with propafenone P < 0.05.



2006

mice in various doses of AADs in the form of a
solution, no changes in the general condition of
the animals and deaths were observed for some
time. As the dose increased, the mice showed
signs such as respiratory and motor depression,
as well as muscle weakness, but no deaths were
observed. Then breathing became faster, motor
activity increased, after 45 minutes the animals
showed signs such as slowing down breathing and
motor activity, foamy saliva, muscle weakness,
preparation for a seizure and 60 minutes after the
seizures, death was observed in animals in different
percentages, depending on each seizure. Studies
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have shown that LD, = 52.0 (43.9+61.0) mg/kg
of allapinine in white mice, 3472 (3123+3821) mg/
kg in propafenone and 3585.6 (3201.5+4016) mg/
kg in Amiodarone. The average lethal dose, also
determined for white calamuses, is shown in the
table below (Table 1).

Thus, in experiments on mice and
rats, propafenone was found to be similar in its
resorptive properties to amiodarone. In terms of
toxicity, these drugs are less toxic than allapinine,
have a less pronounced depressive effect and have
a shorter duration of action.

5000
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4255

740
.

Propafenone

5,75

m LD50,mg/kg
m AAI (LD50/ED50)

m ED50, mg/kg

Fig. 1. Comparison of the antiarrhythmic efficacy of aconite-induced AADs with oral administration.

Table 3. Antiarrhythmic activity of AADs in rats in a model of induced arrhythmia
through barium chloride in various doses (n = 10)

Research groups Doses Cardiac arrhythmias Survival
in mg/kg Rhythm The Duration rate in %
disturbances beginningin in minutes
in % minutes
Control group + dis.water 100 5,83+0,2 1243 50
bariy xlor 15mg/kg
Allapinine + 0,1 100 20,240,7° 1242,35° 50
bariy xlorid 15mg/kg 0,5 60 24,3+0,21" 11,7+0,32" 40
0,75 40 26+1,6 10,8+0,43" 60
1,0 20 27,2+0,48" 10,2+0.96" 100
Amiodarone + 40 100 6,12+0,2" 12,8+2,11° 50
bariy xlorid15mg/kg 45 100 11,3+0,2" 23,2542,23" 60
50 100 15,2+0,77" 22,4+5,8" 70
55 60 15,9+0,32" 21+1,4" 80
60 50 16,45+0,7" 19,75+0,7 100

Note: * is the confidence level relative to the control P < 0.05.
a - is the confidence level relative to allapinin P < 0.05.

b - is the confidence level compared with amiodarone P < 0.05.
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Fig. 2. ECG recording with standard II-lead of the control group in a model of aconitine arrhythmia.
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To determine the antiarrhythmic activity
of aconitine during oral administration of AADs.
In the study, aconitine arrhythmia was caused by
the injection of 15 mg/kg of aconitine into the tail
vein of laboratory white rats under anesthesia by
intraperitoneal administration of ethamine sodium
ata dose of 40 mg/kg. Initially, the initial results in
experimental animals were recorded on an ECG in
the II standard lead. Cardiac conduction disorders
of the multiple ventricular type were observed in all
rats in the group an average of 2.77+0.12 minutes
after administration of 15 mg/kg of aconitine into
the tail vein of animals in the control group. The
resulting CAs were not stopped in 3 out of 10 rats
of the control group and in 7 rats death occurred
after 15+ 0.24 minutes (Figure 1).

Allapinine
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In turn, all rats in the experimental group
exposed to aconitine at a dose of 0.05 mg/kg of
allapinine had cardiac arrhythmias for 2.2+0.24
minutes, such as partially ventricular multifaceted
extrasystoles. The rhythm did not recover and after
16.1£0.36 minutes, all rats in the group experienced
death as a result of ongoing asystole. At a dose
of 0.1 mg/kg, 70% of the rats in the group had
cardiac arrhythmias after 4.83+ 0.16 minutes, the
rhythm did not recover and 70% of the rats died.
When exposed to doses of 0.5 and 1.0 mg/kg of
allapinine in 70 and 50% of rats, respectively, after
8.25+0.21 and 9.5+0.24 minutes, non-ventricular
cardiac arrhythmias occurred and after 17.5+0.27
and 13+ 0.5 minutes, normal sinus rhythm was
restored. and in 30%, mortality was observed.

Propafenone

Fig. 3. ECG recording with standard II-lead activity of allapinine and propafenone against arrhythmia in a model
of aconitine arrhythmia.
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In addition, the high effectiveness of allapinine
against arrhythmias in the aconitine model of
cardiac arrhythmias was demonstrated at a dose
of 1.5 mg/kg without rhythm disturbances for
60 minutes and experimental animals woke up
from anesthesia while maintaining a normal sinus
rhythm (Table 2).

As can be seen from the data presented
in the table, the activity of allapinine in the ability
to prevent and stop cardiac arrhythmias caused
by aconitine in rats is slightly higher than that
of propafenone. Unlike propafenone, the use of
allapinine against the background of aconitine
arrhythmia leads to a faster cessation of cardiac
arrhythmias and restoration of normal sinus
rhythm.

When comparing the antiarrhythmic
activity indixes (AAI) (LD,/ED,,) of the

Allapinine
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compared substances, propafenone showed an
advantage over allapinine in terms of the breadth
of therapeutic action. The data in Figure 1 show
that with the prophylactic use of allapinine, the
antiarrthythmic index was 115 and the similar index
of propafenone was 740, respectively. When taken
orally, propafenone is more than 5-6 times higher
than allapinine in terms of therapeutic effect.

As shown in Figure 2, when exposed to
15 mg/kg of aconitine in experimental animals,
death was observed as a result of sinus arrhythmia
and artial extrasystole (AE) after 30 seconds,
partial ventricular multifocal extrasystole (PVME)
after 1-7 minutes, PT after 7 minutes, Af after
10 minutes, VE after 11 minutes and prolonged
asystole after 15 minutes.

As shown in the figure, allapinine and
propafenone primarily eliminated ventricular

Amlodarone

Control group

B (el A

I
|
N

I
!
|

L

Fig. 4. ECG recording with standard II-lead activity of allapinine and amiodarone against arrhythmia in a model
of barium chloride arrhythmia.
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rhythm disturbances and then restored rhythm
in the atria. Although the instructions for the use
of these drugs in clinical practice also mention
ventricular thythm disorders, in practice we see that
these drugs mainly eliminate ventricular rthythm
disorders.

To determine the antiarrhythmic efficacy
of AADs in CAs caused by barium chloride.
It is known that barium chloride reduces the
conductivity of potassium. Accordingly, an
arrhythmia model using barium chloride is
suitable for the determination of substances with
Class III antiarrhythmic properties. The higher
antiarrhythmic activity of allapinine compared with
propafenone was also shown in other experimental
models of cardiac rhythm pathology.

0 57,5
60
40
20 0,805
0
Allapinine
m LD50,mg/kg m ED50, mg/kg

m AAl (LD50/ED50)
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In particular, during the research,
experiments were also conducted on the barium
chloride model of cardiac arrhythmias in white
laboratory rats [Mironov A.N. Guidelines for
conducting preclinical studies of medicines. Often
the first. —M.: Grifand K, 2012. — 944 p.]. Below
are images of rhythm disturbances caused by
exposure to 15 mg/kg of barium chloride, recorded
on an ECG in the II standard lead (see Figure 4).

As shown in Figure 4, when exposed
to 15 mg/kg of barium chloride in experimental
animals, death was observed as a result of sinus
arrhythmia and artial extrasystole (AE) after 5
minutes, partial ventricular multifocal extrasystole
(PVME) after 6-11 minutes, AF after 12 minutes,
VE after 13 minutes and prolonged asystole after 15

6000
5000
4000
3000
2000
1000

4810

26,25 183,2

Amiodarone
m LD50,mg/kg
m AAl (LD50/ED50)

m ED50, mg/kg

Fig. 5. Comparison of the effectiveness of Amiodarone and allapinine against induced arrhythmia using oral
barium chloride.

Table 4. Comparison of the antiarrhythmic activity of propafenone and allapinine in irreversible cardiac
fibrillation caused by a lethal dose of aconitine (in white mice)

Drugs and routs Doses in Aconitine 200 mcg/kg intravenously Protective
of adminstration mg/kg Number of animals effect against
Total They died of Survivor fibrillation,
atrial fibrillation. in %
Nazorat guruhi(akonitin) 200 mkg/kg 40 40 0 0
Allapinin per os 0.5 10 9 1 10
1 10 6 4 40
5 10 3 7 70
10 10 1 9 90
Propafenone per os 5 10 10 0 0
7 10 10 0 0
10 10 9 1 10
15 10 8 2 20
20 10 7 3 30
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minutes. Also, allapinine and amiodarone primarily
eliminated ventricular rhythm disturbances and
then restored rhythm in the atria. Although the
instructions for the use of these drugs in clinical
practice also mention ventricular rhythm disorders,
in practice we see that these drugs mainly eliminate
ventricular thythm disorders.

As a result, when exposed to barium
chloride at a dose of 0.1 mg/kg of allapinine for
20.2+ 0.7 minutes, all rats in the experimental
group had partially ventricular cardiac arrhythmias.
The rhythm did not recover and after a minute,
50% of the rats in the group died and at a dose
of 0.5 mg/kg after 24.3 minutes, 60% of the rats
in the group had cardiac arrhythmias and 60%
of the rats died. In 40 and 20% of rats that were
orally administered allapinine at doses of 0.75
and 1.0 mg/kg, respectively, after 26+1.6 and
27.2+0.48 minutes, cardiac arrhythmias of the
Olma-ventricular type were observed and none of
the rats had deaths after 10.8+0.43 and 10.2+0.96
minutes after the introduction. minutes. The
high antiarrhythmic efficacy of allapinine in the
barium chloride model of cardiac arrhythmias was
manifested mainly at a dose of 1.0 mg/kg. In rats
treated with allapinine orally at a dose of 1.0 mg/
kg, no cardiac arrhythmias were observed for 60
minutes in a model of cardiac arrhythmias using
barium chloride and the experimental animals woke
up from anesthesia while maintaining a normal
sinus rthythm. (Table 3).

Amiodarone, the main drug of Class
IIT AADs, selected as a comparative drug, was
administered orally to rats at doses of 40; 45; 50;
55 and 60 mg/kg and after 60 minutes, 15 mg/
kg of barium chloride was injected into the tail
vein of rats and ECG changes in heart rate with
standard connection II were recorded in within
1-60 minutes. went. In the conducted experiments,
in all doses of Amiodarone, respectively 6,12+0,2;
11,3£0,2; 15,2+0,77; 15,9+0,32 and within 16.45+
0.7 minutes, in accordance with the dosage, rhythm
disturbances occurred at doses of 40-50 mg/kg up
to 100%, at doses of 55 mg/kg up to 60% and at
doses of 60 mg/kg up to 50%.

The resulting rhythm disturbance led to
the death of 50% of rats after 8.95 + 0.6 minutes
at a dose of 40 mg / kg of Amiodarone, the rhythm
was not restored in the remaining rats in the group,
while death was observed in 40-20% of rats after
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11.8+ 1.2 and 19.75+ 0.6 minutes, respectively, at
a dose of 45-55 mg / kg, in During this time, the
rhythm was restored in the remaining rats. In rats
treated with a dose of Amiodarone 60 mg/kg, when
exposed to barium chloride, rhythm disturbances
were observed after 16.45+ 0.7 minutes and rhythm
disturbances that occurred after 19.75+ 0.6 minutes
completely recovered in 100% of the rats in the
group and no death was observed (Figure 5).

It has been shown that amiodarone in
arrhythmias caused by oral administration of
barium chloride, as shown in fig 5, has no less
antiarrhythmic activity than Allapinine and
therefore has a higher antiarrhythmic index for
preventive use. It also turned out that Allapinine
significantly surpasses amidarone, a well-known
drug with antiarrhythmic properties, belonging to
the III class of drugs with lower antiarrhythmic
activity, in terms of the breadth of therapeutic
effect.

Evaluation of the effectiveness of antiarrhythmic
drugs against fibrillation

The antiarrhythmic effect of allapinine
and propafenone when administered orally was
found in white mice. Intravenous administration
of aconitine at a dose of 200 mcg/kg to awake
mice in the control group led to the development
of irreversible cardiac fibrillation and the death of
100% of the animals within the first 30-40 minutes.
Oral administration of allapinine at doses of 0.5,
1.0, 5.0 and 10 mg/kg, as well as intravenous
administration of aconitine 200 mcg/ kg after
60 minutes prevented the development of fatal
atrial fibrillation after 20 minutes and, in turn,
prevented death in 10, 40, 70 and 90% of animals,
respectively. In the case of propafenone, this effect
was studied mainly at doses of 10, 15 and 20 mg/
kg, which were 10, 20 and 30 percent, respectively
(Table 4).

In addition, studies have been conducted
to determine the antiarrhythmic activity of
antiarrhythmic drugs based on a model of cardiac
arrhythmias with calcium chloride and adrenaline.
In the conducted studies, the studied drugs
Allapinine, propafenone and amiodarone did not
show antiarrhythmic activity caused by the use of
calcium chloride when administered orally at their
specific doses and the viability of the experimental
animals did not differ from the control group.
Also, these drugs did not show antiarrhythmic
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activity caused by epinephrine hydrochloride and
the survival rate of experimental animals did not
differ from the control group.

DISCUSSION

Arrhythmias belong to complex and
poorly studied branches of medicine, not only
cardiology. Rhythm disturbances are an important
medical and social problem that arises as a result
of a number of conditions and, in turn, is a group of
diseases that occur under the influence of various
factors, such as clinical, electrophysiological,
molecular genetic, laboratory, immunological,
hormonal and metabolic changes. Therefore, these
diseases are consistently studied in all countries of
the world. Arrhythmias play an important role as
the main factor in the occurrence of heart failure,
various thromboembolic complications, sudden
heart attacks and death as a result of adverse effects
on the course of treatment of coronary heart disease,
myocardial infarction, arterial hypertension from
year to year."?-?6 The latest technologies of
fundamental and applied natural and technical
sciences have been gradually introduced into
medical practice in recent years for the diagnosis,
treatment and prevention of cardiac arrhythmias. In
this regard, internal cardioverter defibrillators are
used in the primary and secondary prevention of
sudden cardiac death and this method is the main
one for improving the results of cardiac survival in
the acute phase, early reperfusion and therapeutic
hypothermia. The past three decades have also seen
an exponential increase in scientific advances in the
clinical treatment of BF and ventricular paroxysmal
tachycardia, which are considered a potential risk
factor for sudden cardiac arrest, as well as the use of
injury treatments such as pulmonary vein catheter
isolation and the use of an ablative defibrillator.’-*
In addition, neuromodulation treatment of
ventricular arrhythmias can improve survival
in severe complications of cardiac arrhythmias.
However, the above-mentioned surgical methods
are not highly effective and have limited long-
term use, while their impact on patient treatment
outcomes, prevention of complications and long-
term prognosis is practically ignored. Recently,
antiarrhythmic drugs for cardiac arrhythmias have
occupied an important place in the prevention of
diseases, as they are the optimal method for modern
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treatment and secondary prevention of dangerous
consequences of heart attacks. With this in mind,
the development of principles and means of
individualizing therapy based on the nosological,
somatic, social and personal characteristics of
patients is one of the most promising areas of
modern arrhythmology.'!>!8:1?

In this regard, the presented manuscript
presents the results of studies to determine the
pronounced activity of antiarrhythmic drugs
in relation to atrial fibrillation. Propafenone
and amiodarone are 50-80 times less toxic than
allapinine, which consists of many alkaloids.
Allapinine exhibits high antiarrhythmic activity in
small doses, up to 57 times higher than the activity
of propafenone and up to 570 times higher than
the activity of amiodarone. It is a less toxic drug.
Propafenone and amiodarone are 50-80 times
less toxic than allapinine, which consists of many
alkaloids. However, the difference in the breadth
of therapeutic effect is 5-6 times, which means
that even very small doses of allapinine have high
activity. Allapinine exhibits high antiarrhythmic
activity in small doses, up to 57 times higher than
the activity of propafenone and up to 570 times
higher than the activity of amiodarone. It is the fact
that biological activity is manifested in relatively
small doses in alkaloid structures that determines
the biological value of these substances.?02"333433
Drugs such as Allapinine, propafenone and
Amiodarone, widely used in clinical practice
against arrhythmias, are highly active in eliminating
rhythm disturbances that occur mainly in the
ventricles. In addition, allapinine has a pronounced
antiarrhythmic activity against aconitine-induced
fibrillation and is able to increase the survival rate
of experimental animals by up to 90 percent. It
has a unique activity against fibrillation caused by
aconitine-induced fibrillation and is able to increase
the survival rate of experimental animals by up to
90 percent. Propafenone exhibits this activity to
a somewhat lesser extent, although propafenone
and allapinine belong to the same class of
antiarrhythmic drugs and have a similar mechanism
of action. It is noteworthy that, although the
therapeutic effect of propafenone and Amiodarone
is high, antiarrhythmic activity prevails, in
particular, by increasing the time of occurrence of
rhythm disturbances caused by an arrhythmogenic
substance, eliminating rhythm disturbances in a
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relatively short time and increasing the viability
of experimental animals. At the same time, it is
worth noting that in our country, as well as all
over the world, it is on the basis of promising
results in the field of pharmacotoxicology?®-*°
that research on hepatoprotectors,” antifibrotic,
neuropsychopharmacological?2!2823% agents for
the pharmaceutical industry is being conducted
at a consistent pace. Allapinin, which is widely
used in cardiology practice, in particular in
arrhythmology, is also an original drug and is the
result of more than half a century of scientific and
practical work in this direction at our institute.>*!>!°
Thus, the fact that allapinine exhibits pronounced
antiarrhythmic activity compared to propafenone,
as well as the fact that allapinine consists of several
metabolites, necessitated the conduct of studies
based on each alkaloid included in its composition.
Current medications frequently cause undesirable
ventricular side effects by affecting both atrial
and ventricular tissue. In order to improve
safety, research is concentrated on developing
atrial-selective drugs that target atrial-specific
channels.’'*? Extensive and in-depth research is
being conducted, given that individual studies of
each alkaloid in allapinine can lay the foundation
for achieving promising results in this area. We
plan to present the results of research in this area
in future scientific publications.

CONCLUSIONS

Thus, rhythm disorders such as atrial
fibrillation are a serious and pressing problem and
the introduction of drugs with low toxicity and
pronounced antifibrillation effects into practice is
an important task in addressing this problem. The
process of researching new natural or synthetic
compounds and implementing drugs with identified
activity into practice requires a long period of time,
great effort and funds. In this regard, studying the
side effects of well-known drugs such as alapinine,
propafenone and amiodarone, which are widely
used in medical practice, is a promising and
effective direction.

In particular, unlike propafenone and
amiodarone, alapinine has a high ability to block
both sodium and potassium channels, depending
on various arrhythmia patterns. Therefore, all the
aforementioned drugs are primarily used to treat
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ventricular and atrial arrhythmias. Therefore, all
the aforementioned drugs are primarily used to
treat ventricular and atrial arrhythmias. Despite the
fact that large-scale significant research is currently
being conducted worldwide on antiarrhythmic
drugs, the search for ways to expand the application
boundaries of drugs that prevent atrial fibrillation
has not lost its relevance in medical practice.
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