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The aim. The purpose of this work is to substantiate the tech-
nology of “AP-helmin” tablets preparation and to establish 
the possible critical parameters of the production process.
Materials and methods. Objects such as a mixture of pure 
substances albendazole and praziquantel in the ratio (1:4), 
tablet mass and tablet core samples were used in the research. 
The usual physicochemical and pharmacotechnological 
methods of the State Pharmacopoeia of Ukraine were used 
in the work, namely, the appearance, physical parameters, 
bulk density, compressibility, flowability, crushing force, de-
termination of average mass, uniformity of mass, resistance 
to crushing and disintegration time were evaluated.
Results. It was found that the mixture of active substances 
has poor flowability, indicating the need to enter the stage 
of wet granulation in the development of tablet technology 
with them.
The wet granulation stage was carried out with the addition 
of such excipients as corn starch, microcrystalline cellulose 
101 (MCC-101) and povidone (as a 10 % solution).
Studies of the 4 samples of tablet mass allowed establish-
ing the most rational composition for the formation of tab-
lets-cores – sample number 4. The samples of composition 

No. 4 are white core tablets, homogeneous, without chips 
and cracks, and with respect to resistance to crushing and 
disintegration time meet the requirements of SPhU (96 N and  
8 min 27 sec, respectively).
The next stage of the study was the development of a common 
technology for the preparation of the tablets “AP-helmin”. 
In order to ensure proper consumer characteristics, the Opa-
dry II ®YS-1-7027 White (“Colorcon”) white coating was 
introduced. 
Conclusions. On the basis of the obtained results, a tech-
nological scheme of production was prepared taking into 
account the critical parameters and the forecasted control 
methods at different stages
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The aim. Synthesis of 2-aminoaryl derivatives of 6-meth-
yl-pyrimidin-4(3H)-one, target-based virtual screening fol-
lowed by the study of anticonvulsant activity and the estab-
lishment of structure-activity patterns.
Materials and methods. The standard methods of organic 
synthesis were used, synthesized compounds structure was 
proved with elemental analysis, 1H NMR spectroscopy, chro-
matography-mass spectrometry. Molecular docking was 
performed using AutoDockTools-1.5.6 and AutoDock Vina. 
Anticonvulsant activity was studied in а model of penty-
lenetetrazole seizures in rats.
Results. Methylation of 6-methyl-2-thiopyrimidin-4 (3H)-one 
with dimethyl sulfate or methyl iodide gave a 2-thiomethyl 

derivative. By heating the latter with aromatic amines at  
140 ºC, the target 2-aminoaryl derivatives of 6-methyl-py-
rimidin-4 (3H)-one were obtained. The prospect of screen-
ing the synthesized compounds on the pentylenetetrazole 
model by seizure and the selection of the objects was per-
formed by the results of binding energy and conforma-
tion evaluation at the active sites of GABA receptor and  
GABA-AT. The test substances did not show anticonvulsant 
activity: only 2 compounds tended to exhibit activity accord-
ing to the criterion of integral protective index – a decrease in 
mortality compared to control, preventing mortality in 100 and  
80 % of animals, respectively. Comparison with previous activ-
ity results of 2-thioacetanilide derivatives allowed to prove the 
positive role of thioacetamide and phenyl fragments, as well 
as 4-Br, 4-MeO radicals in the manifestation of anticonvulsant 
activity and increase of lethality in the presence of Cl atoms. 
Conclusions. The synthesis was performed and construc-
tion of the 2-aminoaryl derivatives of 6-methyl-pyrimi-
din-4(3H)-one was proved. PTZ seizures model in rats did 
not show anticonvulsant activity. However, the obtained re-
sults allowed us to identify a number of structural fragments 
that influence anticonvulsant activity. A positive correlation 
between in vivo studies on PTZ seizures model and docking 
results in active sites of GABAA and GABAAT enzyme was de-
termined
Keywords: synthesis, pyrimidine, docking, GABA, PTZ, anti-
convulsant activity
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The aim. To study the attitude of the Ukrainian citizens to 
the environmental problems in the context of the theory of 
generations X, Y, Z.
Materials and methods. Using the analytical-comparative, 
system-analytical, mathematical-statistical, logical meth-
ods of analysis and the method of questioning, as well as 
descriptive and abstract modelling and generalization, 
the environmental portrait of the Ukrainian citizens was  
studied.
Results. In the context of the growing global environmen-
tal crisis, the environmental approach becomes a major 
trend for the country’s sustainable development. Econom-
ic and social well-being is closely linked to the state of 
the environment, which can only be stable within certain 
environmental and resource boundaries. Therefore, spe-
cial attention should be paid to the attitude of people to 
the environment as a public good and formation of their 
environmentally responsible behaviour, which is becom-
ing an increasingly important element in international 
programs to protect our common environment. According 
to the research, the attitude of the Ukrainian citizens of 
different generations to the environmental problems was 
determined, and the main tendencies in the dominance 
of types of behaviour and character traits of the genera-
tion Z representatives were revealed. It has been found 
that the Ukrainian citizens of three generations (X, Y, Z)  
share common environmental values – they consider it is 
important to protect the environment and are confident that 
they can personally play a role in protecting the environ-
ment. However, it can be said that the environmental prac-
tices of the Ukrainian residents still need special attention 
from the state bodies and public organizations.
Conclusions. The attitude of the Ukrainian citizens to 
the environmental problems in the context of the theory 
of generations has been determined, and their common 
ecological values have been generalized. According to 
the results of the research, the main directions in rais-
ing the level of environmental awareness of citizens have 
been identified. The active work with young people has 
been proposed since the generation Z does not care about 
natural resources and the environment as a whole. In 
particular, such work is possible by introducing various 
eco-practices and raising public awareness concerning 

environmental issues. At the same time, it is important to 
introduce incentive and motivation mechanisms for envi-
ronmental protection taking into account the needs and 
values of each generation
Keywords: environmental portrait, theory of generations, 
surveys, awareness, environmental issues, environmental 
protection
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The aim. The article describes works about designing a 
structure, predicting of biological activity and the chemical 
transformation of natural cardiosteroids to obtain promising 
drugs with specified properties. 
Materials and methods. An effective modified method for the 
synthesis of aldimines of cardenolides, based on the interac-
tion of natural cardenolides with organic amines, is proposed. 
The abnormal physical and chemical properties of bis-keto-
imines, which consist in their resistance to hydrolysis and 
increased polarity, are revealed. 
Results. It is revealed that electrostatic fields play a deci-
sive role in cardiotonic activity, which should be located in 
the form of a “sandwich” – in the α-plane there is a positive 
charge and in the β-plane is negative. The presence of a 
negative field at C3 is mandatory and the activity is higher 
if this negative field is extended further (the sugar compo-
nent of the conditioned configuration, which does not vi-
olate the charges of the α- and β-planes). It is shown why 
the molar activity (biological activity expressed in moles of 
substance per kg of animal mass) of cardenolide glycosides 
is higher than their aglycones, that is, the sugar component 
contributes to the activity through electron fields, and not 
only due to changes in the hydrophilic-lipophilic properties 
of the substance.
Conclusions. The hypothesis of the existence of a phenome-
non of non-inducing binding to Na+, K+-AT Phase, in which 
the substance acts as an antidote for active cardiosteroids is 
formulated. 
A detailed analysis of this relatively exceptional case involves 
the simultaneous occurrence of two isomerism – conforma-
tional (conformers) and geometric in the synthesis of aldi-
mines of cardenolides

Keywords: cardio steroids, cardenolide, drug-design, aldi-
mines, virtual screening, bis-cardenolides, cardiac glyco-
sides, pharmaceutical development

References
1. Makarevych, I. F., Kovhanko, N. V., Chekman, I. S.  

et. al. (2009). Kardiotonichni steroidy. Kharkiv: Oryhi- 
nal, 688.

2. Gubin, Y. I., Makarevich, I. F. (2010). bis-Carde-
nolides. Chemistry of Natural Compounds, 46 (5), 756–759. 
doi: http://doi.org/10.1007/s10600-010-9733-z 

3. Makarevich, I. F., Gubin, Y. I., Megges, R. 
(2005). Aldimines of Cardenolides and Cardenolide-Glyco-
sides. Chemistry of Natural Compounds, 41 (3), 332–335.  
doi: http://doi.org/10.1007/s10600-005-0142-7 

4. Makarevich, I. F., Gubin, Y. I., Megges, R. (2005). 
Ketoimines of Cardenolides. Chemistry of Natural Com-
pounds, 41 (1), 52–55. doi: http://doi.org/10.1007/s10600-
005-0073-3 

5. Sarma, K., Roychoudhury, S., Bora, S., Dehu- 
ry, B., Parida, P., Das, S. et. al. (2017). Molecular Modeling 
and Dynamics Simulation Analysis of KATNAL1 for Iden-
tification of Novel Inhibitor of Sperm Maturation. Combi-
natorial Chemistry & High Throughput Screening, 20 (1), 
82–92. doi: http://doi.org/10.2174/1386207320666170116
120104 

6. Shinozaki, H., Imaizumi, M., Tajima, M. (1983). 
A convenient conversion of aldoximes to nitriles under 
phase-transfer conditions. Chemistry Letters, 12 (6), 929–
932. doi: http://doi.org/10.1246/cl.1983.929 

7. Makarevich, I. F., Georgievsky, V. P. (1991). New 
natural and Transformed cardenolides and prospects for their 
practical use. UNESCO Regional Seminar on Chemistry of 
Bioactive Natural Products. Shanghai, 1–4.

8. Makarevich, I. F., Maslennikov, A. I., Pav- 
lii, A. I., Kulagina, V. S., Ol’khovik, D. V., Kislichenko, S. G.,  
Chernyaev, Y. A. (1987). Thermal transformations of car- 
diac glycosides and aglycons. Chemistry of Natural Com-
pounds, 23 (3), 388–389. doi: http://doi.org/10.1007/bf00 
600862 

9. Makarevych, I. F., Kemertelidze, Ye. P., Kislichen-
ko, S. H. et. al. (1975). Kardenolidy i bufadiienolidy. Tbilisi: 
Metsniereba, 227.

10. Koh, C. H., Wu, J., Chung, Y. Y., Liu, Z.,  
Zhang, R.-R., Chong, K. et. al. (2017). Identification of 
Na+/K+-ATPase inhibition-independent proarrhythmic ionic 
mechanisms of cardiac glycosides. Scientific Reports, 7 (1). 
doi: http://doi.org/10.1038/s41598-017-02496-4 

11. Akimova, O. A., Kapilevich, L. V., Orlov, S. N., 
Lopina, O. D. (2016). Identification of proteins whose inter-
action with Na+,K+-ATPase is triggered by ouabain. Bio-
chemistry, 81 (9), 1013–1022. doi: http://doi.org/10.1134/
s0006297916090108 

12. Fіzer, L., Fіzer, M. (1971). Reagenti dlya or-
ganіchnogo sintezu. Vol. 4. Moscow: «Mir», 180.

-------------------------------------------------------------



Scientific Journal «ScienceRise: Pharmaceutical Science»                                                                                         №2(24)2020

62 

DOI: 10.15587/2519-4852.2020.201104
PRIMARY SELECTION OF THE PREBIOTIC 
COMPONENTS IN THE COMPLEX 
DERMATOLOGICAL THERAPEUTIC AND 
PREVENTIVE MEDICINE WITH PROBIOTIC

p. 33-39

Alina Soloviova, Postgraduate Student, Assistant, Depart-
ment of Biotechnology, National University of Pharmacy, 
Pushkinska str., 53, Kharkiv, Ukraine, 61002
E-mail: soloviova.alina@gmail.com
ORCID: http://orcid.org/0000-0003-2593-0338

Olha Kaliuzhnaia, PhD, Associate Professor, Department of 
Biotechnology, National University of Pharmacy, Pushkins-
ka str., 53, Kharkiv, Ukraine, 61002
E-mail: kalyuzhnayao.s@gmail.com
ORCID: http://orcid.org/0000-0002-8187-517X

Leonid Strelnikov, Doctor of Pharmaceutical Sciences, Pro-
fessor, Department of Biotechnology, National University of 
Pharmacy, Pushkinska str., 53, Kharkiv, Ukraine, 61002
E-mail: biotech.leonid@gmail.com
ORCID: http://orcid.org/0000-0002-0883-470X

The aim. Selection of optimal prebiotic components for 
bacteria of the genus Lactobacillus for their joint use in a 
complex dermatological therapeutic and preventive medicine 
with a probiotic.
Methods. Co-cultivation of a probiotic strain in a liquid MRS 
nutrient medium with an active ingredient at selected con-
centrations. During the cultivation cycle, samples of growing 
culture were selected at specific intervals to determine bac-
terial concentration by direct seeding and acidity determi-
nation.
Results. During 48 h of co-cultivation of lactobacilli with 
selected components, were observed a significant increase 
of viable cells, both in control and with the addition of vi-
tamins at selected concentrations (exponential bacterial 
growth phase), from 48 h to 60 h - decrease of the rate of cell 
growth as in control group, and in experiments, the number 
of cells remains almost constant (stationary phase of bac-
terial growth), after 60 h – decrease of the number of cells 
(phase of dying).
During cultivation, the oxidation of the nutrient medium 
resulting from the formation of lactic acid carbohydrates 
and other terminal metabolites were observed; that is, the 
addition of components slightly increases the biochemical 
potential of microorganisms, as evidenced by the increase in 
biomass and acid potential.
Although there was no significant difference between one se-
ries of experiments with different vitamin contents, the larg-
est increase in viable cell was observed with vitamin B5 (con-
centration 1 %) and provitamin B5 (concentration 2.5 %).
Conclusions. Optimal prebiotic components for use with 
lactobacilli as part of dosage form were selected. Despite 

the pronounced synergism of action of the vitamin B5 and 
D-panthenol, all other components are also promising due to 
the positive effects on human skin and lack of negative effects 
on lactobacilli
Keywords: lactobacilli, probiotics, prebiotics, skin micro-
biome, dermatological diseases, therapeutic and preventive 
medicine
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The aim. To analyse the peculiarities of the epidemiologi-
cal situation on lymphogranulomatosis in the country during 
2012–2018.
Materials and methods. The studies used data from the Na-
tional Cancer Registry for 2012–2018. Historical, analyti-
cal, comparative, systemic, logical, hypothetical-deductive, 
mathematical-statistical, as well as methods of epidemiolog-
ical studies were used.
Results. It was established that morbidity and mortality of 
the adult and children’s population from lymphogranulo-
matosis, expressed in absolute terms during 2012–2018 in 
Ukraine decreased. Thus, the number of patients with lym-
phogranulomatosis in 2012 compared with the data in 2018 
decreased by 26.9 %, and mortality – by 41.2 %, among chil-
dren – by 37.7 % and 25.0 %. All absolute indicators were 
complex in terms of the nature of the changes, with peak val-
ues in 2015 and 2018 (incidence among adults), as well as 
in 2016 (mortality among adults) and in 2015 (incidence of 
children). At the same time, not a single indicator reached or 
exceeded the value of the 2012, with the exception of data on 
the incidence of children with lymphogranulomatosis in 2015 
(an increase of 11.8 % compared with the previous 2014). It 
is gratifying that after 2015, the incidence rates of children 
with Hodgkin’s disease have steadily declined. It was proved 
that women prevailed taken together indicators of morbidi-
ty (53.4 %), and in the mortality structure, on the contrary, 
the proportion (%) of women was less (43.0 %). Among 
the children’s contingent of patients, there were more men  
(53.0 %). According to the analysis of the relative incidence 
rates among men, it was found that their average value  
(2.29 per 100 thousand of the population in Ukraine) did 
not exceed the corresponding data of world epidemiology  
(2.3 per 100 thousand of the population of indicators) for lym-
phogranulomatosis. Among women, the average incidence 
rate (2.46 per 100 thousand of the population) significantly ex-
ceeded the corresponding world indicators (1.9 per 100 thou- 
sand of the population). The average value of the indicators 
of relative mortality from lymphogranulomatosis, which we 
calculated for 2012–2018 amounted to 0.69 for men and  
0.47 for women per 100 thousand people against world fig-
ures of 0.4 and 0.3, respectively. Thus, we can conclude that 
the level of male mortality in Ukraine from lymphogranulo-
matosis was 1.7 times higher than the corresponding world 
indicators and 1.6 times higher for the female population.
Conclusions. From 2012 to 2018, Ukraine was able to re-
duce morbidity and mortality rates significantly, expressed 
in absolute data. At the same time, with regard to relative 
indicators, the fact of an increase in the incidence among 
women, as well as mortality from lymphogranulomatosis 
among adult patients causes our concern. This allows us to 
conclude that it is necessary to implement early diagnosis 
programs and chemotherapy regimens further, which can 
increase the 5-year survival of patients, as well as achieve 
stable and long-term remission in these patients
Keywords: epidemiology of lymphogranulomatosis, lympho-
granulomatosis, lymphomas, oncohematology, Hodgkin disease
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The aim. Analysis and synthesis of data on the area of growth, 
content of biologically active compounds and the spectrum of 
use in pharmacy and medicine Caltha palustris.
Materials and methods. Literary and electronic sources of 
information regarding the distribution, chemical composi-
tion and pharmacological activity of Caltha palustris.
Results. Caltha palustris is a perennial herb of the Ranuncula-
ceae family. The plant is unofficial, widely used by folk medicine 
as an anti-inflammatory, antispasmodic, bactericidal, antimi-
crobial, analgesic, diuretic agent. The main biologically active 
substances of Caltha palustris are tannins, glycosides (γ-lac-
tones of protoanemonin and anemonin), saponins, berberine, 
bitterness, vitamin C, choline, carotene, flavonoids and alka-
loids. Caltha palustris is a regionally rare plant in the adminis-
trative territories of Ukraine. Given the relevance of expanding 
the range of medicinal plant raw materials for the creation of 
modern therapeutics and chemical composition, pharmacolog-
ical action of Caltha palustris, it is advisable to conduct further 
resource, phytochemical and other studies of the plant.
Conclusions. Considering the extensive experience in folk 
medicine, the wide range of pharmacological activity, the 
content of valuable biologically active compounds Caltha 
palustris is a promising and valuable raw material for the 
preparation and production of phytochemicals and their 
practical application.
Keywords: Ranunculaceae, Caltha palustris, protoanemonin, 
anemonin, biologically active substances, pharmacological 
action
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