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Poisoning of benzodiazepines, particularly triazolam, estazolam and al-
prazolam usually is caused by consumption of the drug in bigger doses 
than prescribed.  So, for the fast determination of material caused poi-
soning, selective and effective methods of analysis are requested. 
Methods. Benzodiazepines triazolam, estazolam and alprazolam, 
were chosen for investigation. Analysis was performed using chro-
matograph „Waters 2695” with a photodiode array detector (Wa-
ters 996, at wavelength 200–400 nm range), ACE C18 (2,1 mm × 
5,0 cm, 5 μm) chromatographic column, gradient eluent flow (sul-
furic acid buffer 0,1 % and ACN), eluent flow rate 0,1 ml/min and 
injection volume of 10 µl. 
Results. Methodics for identification and quantification of triazolam, 
estazolam, alprazolam and their mixture was developed using re- 
ference solutions. Validated methodic was adapted for identification 
and quantification of triazolam, estazolam, alprazolam in medicinal 
products. 
Conclusions. Selected methodic is suitable for qualification and 
quantification of the medicinal preparations: ACE C18 (2,1 mm × 
5,0 cm, 5 μm) chromatographic column, gradient eluent flow (sul-
furic acid buffer 0,1% and ACN), eluent flow rate 0,1 ml/min, in-
jection volume of 10 µl and photodiode array detector. Mixture of 
components has been examined and retention times have been stated 
as follows: alprazolam (13,216 min), estazolam (13,407 min) and 
triazolam (14,340 min). Retention time upon repetition of analysis 
have not exceeded the relative error of p <0,05 limitation. 
Limits of detection of alprazolam is 0,01 µg/ml, estazolam 0,012 µg/ml,  
triazolam 0,020 µg/ml. Limit of quantification of alprazolam is  
0,022 µg/ml, estazolam 0,025 µg/ml, triazolam 0,045 µg/ml
Keywords: triazolam, estazolam, alprazolam, high-performance 
liquid chromatography, qualitative and quantitative determination
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To organize and conduct a clinical trial (CT) at a high level, it is 
necessary to continuously monitor its quality, as the occurrence 
of non-conformances can threaten health and safety of the trial 
subjects, as well as lead to CT data loss or their unreliability. 
In general, for the effective CT quality control, it is expedient 
to continuously improve the quality management system of all 
parties who participate in the CT, including at the clinical site. 
Current regulatory requirements include an indication of the 
need for a continuous process of the quality management system 
improvement to ensure the proper level of the process perfor-
mance, in particular, the system of non-conformances correction 
and prevention. 
The aim of this work was to evaluate the possibilities and prob-
lems of applying modern methods of risks correction and preven-
tion in the CT quality management.
Materials and methods. To achieve the aim of the study, a me-
ta-analysis of literature sources using PICO search technology 
was carried out and analysis of existing regulatory documents 
on the availability of methodologies, instructions and algorithms 
for selecting and applying the non-conformances correction and 
prevention tools during CT organizing and conducting. 
Results of the study. The study showed that regulatory authorities 
see the need for standardized CT quality management systems to 
increase the number of qualified clinical sites, as well as more 
strict compliance with the ICH GCP principles. The analysis of 
regulatory documents showed the absence of unified harmonized 
requirements for carrying out the processes of correction and 
prevention of non-conformances within the framework of CT or-
ganizing and conducting.
Conclusions. Organizing and conducting of CT requires contin-
uous monitoring of the quality of the processes carried out to 
ensure getting of complete and reliable data on the study drug. 
Given the lack of regulatory requirements governing the process 
of non-conformances correction and prevention, it seems expe-

dient to develop an algorithm for work with CAPA-plan and its 
methodology, as well as SOP to standardize the conduct of this 
process
Key words: clinical trial quality management, САРА plan, correc-
tive actions, preventive actions, risk management
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The development of new highly effective drugs in the form of rec-
tal suppositories for the treatment of diseases of the prostate gland 
does not lose its relevance today, since the number of patients with 
these pathologies is increasing every year. These diseases adversely 
affect the physical, psychological health and quality of life of men 
in general.
An important issue in the substantiation of the composition and de-
velopment of the technology for the production of suppositories is 
the study of their physico-chemical and pharmaco-technological 
properties that directly affect their consumer qualities and the mode 
of the technological process.
Aim of the work was the study of the physico-chemical and phar-
maco-technological properties of the combined rectal supposito-
ries “Indoxam” to select rational conditions of the technological 
process.
Materials and methods. In order to substantiate the composition 
and technology of the combined rectal suppositories “Indoxam”, 
modern physicochemical (thermal analysis, rotational viscometry 
method) and pharmaco-technological (disintegration suppositories, 
resistance to degradation) studies were used according to the re-
quirements of SPHU.

Results. To select the optimal ratio of polyethylene oxides in the 
suppository base, the resistance of suppositories to destruction and 
the disintegration time of samples made with different amounts of 
PEO-1500 and PEO-400 were studied. To determine the optimal 
technology for the preparation of the drug, a study was made of the 
decomposition temperature of the API, which makes it possible to 
determine the temperature regimes for the preparation of supposito-
ries and the introduction of active substances into the base without 
the risk of destroying the structure of substances and changing their 
pharmacological actions. Since, under the influence of mechanical, 
thermal, and other actions, several types of destruction undergo 
suppositories, their rheological characteristics are also investigated.
Conclusions. The results of pharmaco-technological research al-
lowed to substantiate the optimal ratio of polyethylene oxides in 
suppository basis. The conducted thermogravimetric analysis of 
API and suppositories «Indoxam» established the thermal stability 
of substances and the absence of chemical interaction between the 
components in the composition of rectal drug. According to the rhe-
ological characteristics, the system identified the thixotropy and the 
optimal pouring temperature of the suppository mass
Keywords: rectal suppositories “Indoxam”, indole-3-carbinol, melo- 
xicam, physico-chemical and pharmaco-technological research, com-
position, technology
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Aim. To develop a mathematical model of risk analysis and evalu-
ation in the marketing communication activity of pharmaceutical 
manufacturing enterprises in promoting a new medicine product 
under limiting and (or) saving investment funds for marketing 
communications. The obtained results allowed to make reason-
able decisions as for choosing the optimal risk management 
strategy in marketing communication activities of pharmaceuti-
cal enterprises.
Methods. The implementation of the above tasks predetermined 
the choice of the following methods: content analysis, logical 
analysis, grouping and generalization, mathematical model 
methods, etc.
Results. The research resulted into introduction of the method 
of analysis and risk assessment in the marketing communication 
activity of pharmaceutical manufacturing enterprises in the pro-
motion of a new medicine product using fuzzy modeling theory 
Fuzzy TECH.
The developed mathematical model allows the subjects of the 
pharmaceutical market to reasonably and timely evaluate the 
impact of certain risk factors on the results of the marketing 
communications program’s implementation when promoting a 
new medicine product under limiting and (or) saving investment 
funds for marketing communications. Taking into account the ob-
tained results allows to make a managerial decision on choosing 
an optimal risk management strategy in marketing communica-
tion activities of enterprises: risk avoidance, risk transfer, risk 
reduction, risk taking.
Conclusions. The given mathematical model is of practical value for 
the subjects of the pharmaceutical market, since it is not vulnerable 
to the number of input variables – higher or lower number of risk 
factors leads to higher or lower number of decision rules, with the 
model logic remaining unchanged
Keywords: risk factors, risk management strategies, marketing com-
municative activity, pharmaceutical enterprises, mathematical model
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In the pharmaceutical market of Ukraine, liquid dosage forms of 
hawthorn are present and used in complex treatment of cardiovascu-
lar diseases. Ukrainian flora has more than 30 species of hawthorns, 
among which there are unofficial species of wild and cultural spe-
cies with sufficient raw material base.

Aim. To develop a technology for obtaining of dense fruit extracts of 
unofficial hawthorn species and to determine the chemical composi-
tion of the obtained extracts.
Methods. For determination of BAS dense of hawthorn fruit extracts 
was used spectrophotometric method and the method of high perfor-
mance liquid chromatography (HPLC).
Results. The technological scheme of obtaining dense extracts of 
hawthorn fruit was developed. The content of amino acids, flavo-
noids and hydroxycinnamic acids was established in густих ex-
tracts of fruits C. prunifolia Sarg., С. pseudokyrtostilla Klok. and 
С. leiomonogyna Klok.. The content of flavonoids ranged from  
4.27 % ± 0.01 to 10.94 % ± 0.10; hydroxycinnamic acids – from 
1.45 % ± 0.02 to 2.56 % ± 0.10. By used the HPLC method in all 
extracts was detected rutin, chlorogenic and ferulic acids. In dense 
extract of C. prunifolia Sarg. fruits apigenin-7-O-rhamnoside was 
identified; С. pseudokyrtostilla Klok. and С. leiomonogyna Klok. –
apigenin-7-O-glycoside, apigenin, luteolin; С. leiomonogyna Klok. –  
luteolin-7-O-diglycoside and quercetin.
Conclusions. Dense fruit extracts of C. prunifolia Sarg., С. pseu-
dokyrtostilla Klok. and С. leiomonogyna Klok. were obtained. For 
the first time, the HPLC method in extracts has determined the con-
tent of flavonoids and hydroxycinnamic acids. A comparative study 
of the amino acid composition of the extracts was carried out
Keywords: hawthorn, fruits, dense extracts, chemical composition, 
technology, flavonoids, hydroxycinnamic acids, amino acids

References

1. Goncharov, N. F., Sidora, N. V., Kovaleva, A. M., Komis-
sarenko, A. N. (2008). Fenol’nye soedineniya severoamerikanskikh 
vidov roda boyaryshnik. Rossiyskiy mediko-biologicheskiy vestnik 
imeni akademika Pavlova, 3, 150–154.

2. Phipps, J. B., Robertson, K. R., Rohrer, J. R., Smith, P. G. 
(1991). Origins and Evolution of Subfam. Maloideae (Rosaceae). Sys-
tematic Botany, 16 (2), 303–332. doi: http://doi.org/10.2307/2419283 

3. Talent, N., Dickinson, T. A. (2005). Polyploidy in Cratae-
gus and Mespilus (Rosaceae, Maloideae): evolutionary inferences 
from flow cytometry of nuclear DNA amounts. Canadian Journal 
of Botany, 83 (10), 1268–1304. doi: http://doi.org/10.1139/b05-088 

4. Hamahameen, B. A., Jamal, B. (2013). Determination of 
Flavonoids in the Leaves of Hawthorn (Crataegus Azarolus ) of Iraqi 
Kurdistan Region by HPLCAnalysis. International Journal of Bio-
science, Biochemistry and Bioinformatics, 3 (1), 67–70. doi: http://
doi.org/10.7763/ijbbb.2013.v3.166 

5. Skhiri, F. H., Bahri-Sahl, R., Ammar, S., Fredj, R. B., 
Saguem, S., Grec, S., Trotin, F. (2009). Polyphenol Contents and 
Antioxidant Activities of Extracts from Flowers of Two Crataegus 
azarolus L. Varieties. Pakistan Journal of Biological Sciences, 12 (9), 
660–668. doi: http://doi.org/10.3923/pjbs.2009.660.668 

6. Chen, J. A., Song, S., He, J., Xu, S. (2008). Study of the 
chemical constituents of the leaves of Crataegus pinnatifida. Asian 
Journal of Traditional Medicines, 3, 80–83.

7. Kumar, D., Arya, V., Bhat, Z. A., Khan, N. A., Prasad, D. N. 
(2012). The genus Crataegus: chemical and pharmacological per-
spectives. Revista Brasileira de Farmacognosia, 22 (5), 1187–1200. 
doi: http://doi.org/10.1590/s0102-695x2012005000094 

8. Schussler, M., Holzl, J., Fricke, U. (1995). Myocardial ef-
fects of flavonoids from crataegus species. Arzneimittel Forschung, 
45 (7), 842. 

9. Schüssler, M., Hölzl, J., Rump, A. F. E., Fricke, U. (1995). 
Functional and antiischaemic effects of monoacetyl-vitexinrhamno-



Scientific Journal «ScienceRise: Pharmaceutical Science»                           №5(15)2018

60 

side in different in vitro models. General Pharmacology: The Vas-
cular System, 26 (7), 1565–1570. doi: http://doi.org/10.1016/0306-
3623(95)00051-8 

10. Mraihi, F., Hidalgo, M., de Pascual-Teresa, S., Tra-
belsi-Ayadi, M., Chérif, J.-K. (2015). Wild grown red and yellow 
hawthorn fruits from Tunisia as source of antioxidants. Arabian 
Journal of Chemistry, 8 (4), 570–578. doi: http://doi.org/10.1016/j.
arabjc.2014.11.045 

11. Furey, A., Tassell, M., Kingston, R., Gilroy, D., Lehane, M. 
(2010). Hawthorn (Crataegus spp.) in the treatment of cardiovas-
cular disease. Pharmacognosy Reviews, 4 (7), 32–41. doi: http:// 
doi.org/10.4103/0973-7847.65324 

12. Furey, A., Tassell, M. (2008). Towards a systemat-
ic scientific approach in the assessment of efficacy of an herbal 
preparation: Hawthorn (Crataegusspp.). European Journal of Heart 
Failure, 10 (12), 1153–1157. doi: http://doi.org/10.1016/j.ejhe-
art.2008.10.003 

13. Hwang, H. S., Boluyt, M. O., Converso, K., Rus- 
sell, M. W., Bleske, B. E. (2009). Effects of Hawthorn on the Pro-
gression of Heart Failure in a Rat Model of Aortic Constriction. 
Pharmacotherapy, 29 (6), 639–648. doi: http://doi.org/10.1592/
phco.29.6.639 

14. Georg Belz, G., Loew, D. (2003). Dose-response related 
efficacy in orthostatic hypotension of a fixed combination of D-cam-
phor and an extract from fresh Crataegus Berries and the contribu-
tion of the single components. Phytomedicine, 10, 61–67. doi: http://
doi.org/10.1078/1433-187x-00303 

15. Derzhavna Farmakopeia Ukrainy (2009). DP «Ukrain-
skyi naukovyi farmakopeinyi tsentr yakosti likarskykh zasobiv». 
Kharkiv: RIREH, 280.

16. Derzhavna Farmakopeia Ukrainy (2015). DP «Ukrain-
skyi naukovyi farmakopeinyi tsentr yakosti likarskykh zasobiv». 
Vol. 1. Kharkiv: RIREH, 1128.

17. Kurkina, A. V. (2011). Metodika opredeleniya kolichest-
vennogo soderzhaniya summy flavonoidov v trave repeshka aptech-
nogo. Khimiko-farmacevticheskiy zhurnal, 45 (1), 31–34.

18. Lenchyk, L. V. (2016). Determination of phenolic 
compounds in prunus domestica leaves extract. Scripta Scientifi-
ca Pharmaceutica, 2 (2), 31–35. doi: http://doi.org/10.14748/ssp.
v2i2.1302 

19. Lenchyk, L., Shapoval, O., Kyslychenko, V. (2016). 
Phytochemical study and determination of pharmacological ac-
tivities of cherry shoots dry extract. ScienceRise: Pharmaceu-
tical Science, 1 (1), 40–45. doi: http://doi.org/10.15587/2519-
4852.2016.72746 

20. Mraihi, F., Fadhill, H., Trabelsi-Ayadi, M. (2015). 
Chemical characterization by HPLC-DAD-ESI/MS of flavo-
noids from hawthorn fruits and their inhibition of homan tumor 
growth. Journal of New Sciences, Agriculture and Biotechnology, 
3, 840–846. 

21. Lenchyk, L. V., Upyr, D. V., Ovezgeldiyev, D. (2016). 
Phytochemical investigation of bird cherry fruits. Der Pharmacia 
Lettre, 8 (6), 73–76.

22. Jámbor, A., Molnár-Perl, I. (2009). Amino acid analy-
sis by high-performance liquid chromatography after derivatization 
with 9-fluorenylmethyloxycarbonyl chloride. Journal of Chromatog-
raphy A, 1216 (15), 3064–3077. doi: http://doi.org/10.1016/j.chro-
ma.2009.01.068

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

DOI: 10.15587/2519-4852.2018.145725

REDOX-DEPENDENT MECHANISMS OF BRAIN 
NEUROPROTECTION OF RATS WITH EXPERIMENTAL 
DIABETES MELLITUS

p. 39-46

Olena Temirova, Postgraduate student, Department of Clinical 
Pharmacology and Clinical Pharmacy, Bogomolets National Medi-
cal University, T. Shevchenka blvd., 13, Kyiv, Ukraine, 01601
E-mail: olena.fitsner@nmu.ua
ORCID: http://orcid.org/0000-0002-9752-6898

Mykola Khaitovych, MD, Professor, Head of Department, De-
partment of Clinical Pharmacology and Clinical Pharmacy, Bogo-
molets National Medical University, T. Shevchenka blvd., 13, Kyiv, 
Ukraine, 01601
E-mail: mykola.khaitovych@nmu.ua
ORCID: http://orcid.org/0000-0001-6412-3243

Anatoliy Burlaka, Doctor of Biological Sciences, Senior Research-
er, Laboratory of Metastatic Microenvironment Problems, R. E. Ka-
vetsky Institute of Experimental Pathology, Oncology and Radiobi-
ology of National Academy of Sciences of Ukraine, Vasylkivska str., 
45, Kyiv, Ukraine, 03022
E-mail: apburlaka@gmail.com
ORCID: http://orcid.org/0000-0002-0328-1907

Anastasia Vovk, PhD, Researcher, Laboratory of Metastatic Micro-
environment Problems, R. E. Kavetsky Institute of Experimental 
Pathology, Oncology and Radiobiology of National Academy of 
Sciences of Ukraine, Vasylkivska str., 45, Kyiv, Ukraine, 03022
E-mail: vovk_nastia@nas.gov.ua
ORCID: http://orcid.org/0000-0002-3555-8990

The aim. To investigate the efficacy regulation of redox-dependent 
mechanisms neuroprotection in case of various pharmacological 
schemes including N-acetylcysteine (NAC) and melatonin (Mel) in 
the brain of rats with experimental type 1 diabetes mellitus (DM 1). 
Methods. NAC (1.5g/kg), Mel (10 mg/kg) or their combination (NA-
C+Mel) where administrated to rats with induced DM 1 for 5 weeks. 
State of the mitochondria electron transport chain (ETC),velocity of 
generation superoxide radicals (SR), activity of nNOS, concentra-
tion of lactoferrin, “free iron”, methemoglobin, 8-oxoG in the cells 
of rats` brain were determined by electron paramagnetic resonance 
(EPR) method using a computerized spectrometer PE-1307 at the 
temperature of liquid nitrogen (T=77K).
Results. During 7-week after induced DM 1, the rate of superoxide 
radicals (SR) generation by brains` mitochondria of rats with DM 1 
was significantly higher and the activity of neuronal nitric oxide syn-
thase (nNOS) was decreased compare to control group. The reduc-
tion in the activity of mitochondrial ETC Complex I and the growth 
of level 8-oxoG, concentration of “free iron” complexes, NO-FeS 
proteins, lactoferrin and MetHb concentration in the brain tissue 
of animals with DM1 were determined. Administration of all inves-
tigated pharmacological groups caused decreasing the rate of SR 
generation and recovering activity of nNOS by brains` mitochondria. 
After pharmacological intervention with NAC/Mel or NAC+Mel the 
levels of 8-oxoG and NO-FeS proteins were significantly decreased, 
activity of «free iron» complexes were normalizedinthe tissue of rats` 
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brain with DM 1. Therapy of NAC also caused reduction level of 
MetHb and a combination therapy of NAC + Mel caused reduction 
level of lactoferrin of the rats` brain with DM 1.
Conclusion. At induction of type 1 diabetes, mitochondrial ETC was 
damaged by products of incomplete catalysis of glucose, which man-
ifested by a decrease in the synthesis of ATP, an increase in the level 
of SR, which are generated as a result of defection of the electron 
transport mechanism.
The therapy of NAC and Mel or their combination was accompanied 
by the protection of the rats` brain cells with DM 1 from the toxic 
effect of SR, preventing disturbance of mitochondrial function that 
indicate neuroprotective action. NAC and Mel are perspective drugs 
for the prevention and treatment of diabetic neuropathy
Keywords: diabetes mellitus, brain, oxidative stress, N-acetylcyste-
ine, melatonin, mitochondria, superoxide
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Shrubby sophora (Sophora flavescens L.) genus of the Fabaceae 
family is a perennial plant that is common in Russia, Japan, Korea, 
Northeast, North and Central China. The roots of this plant contain 
1–2 % of alkaloids (allomatrin, anagirin, isomatrin, matrine, sofo-
farpin, soforamin, soforanol), triterpene saponins (soyasaponin I), 
flavonoids (soforaflavosides I, II, III, IV, biosanin A, kuraridin, ku-
rarin, Cushenols A, B, C, D, I, K, L, M, (–) – maakianin, neokurari-
nol, norkurarinone) and amino acids (proline, aspartic acid, glycine, 
argenine). Plant amino acids form a large group of organic com-
pounds and have unique biological and pharmacological properties. 
Therefore, in recent years, scientists have paid great attention to the 
study of the amino acid composition of medicinal plants.
The aim of our work was to determine the content of amino acids in 
the roots of shrubby Sophora (Sophora flavescens L.).
Materials and methods: the study was performed by high perfor-
mance liquid chromatography (HPLC). Identification of amino ac-
ids was performed by comparing the retention time with a mixture 
of amino acid standards (Agilent 5061-3334). The content of bound 

amino acids was determined by the difference between the content of 
free amino acids and their total content. 
Results and discussion: as a result of the study, the content of  
15 amino acids was found and determined in the free and bound 
state of shrubby Sophora roots, of which 6 are irreplaceable (thre-
onine, valine, methionine, leucine, isoleucine, phenylalanine).
In a free state, proline (3.61 µg/mg) and aspartic acid (0.73 µg/mg) 
in the bound state – glycine (1.25 µg/mg), arginine (0.87 µg/mg) 
accumulated in large quantities, serine (0.84 µg/mg) and glutamic 
acid (0.80 µg/mg). In the free state, in the minimal quantities were 
accumulated methionine (0.024 μg/mg), glycine (0.040 μg/mg) and 
threonine (0.046 μg/mg), in the bound state – proline (0.079 μg/mg), 
aspartic acid (0.229 μg/mg) and methionine (0.231 µg/mg). An ami-
no acid such as lysine was not found in the roots of shrubby Sophora.
Conclusions: using the HPLC method, we determined the content 
of 15 free and bound amino acids in the roots of shrubby Sophora, 
of which 6 are irreplaceable. Monoaminomonocarboxy, monoami-
nodicarboxy, diaminomonocarboxylic, aromatic and heterocyclic 
amino acids were found in the series of bound acids. Considering 
that amino acids contribute to the rapid absorption and potentia-
tion of the action of other biologically active substances (phenolic 
compounds, polysaccharides, organic acids, macro- and microele-
ments) contained in plant raw materials, the study of the amino 
acids of the roots of Sophora flavescens L. is promising for use in 
official medicine and gives the opportunity to create new drugs of 
combined action based on the specified type of medicinal plant 
materials
Keywords: shrubby Sophora, roots, amino acid composition, essen-
tial amino acids, high performance liquid chromatography

References

1. Shumova, H. S., Vladymyrova, I. M., Nizhenkovska, I. V., 
Kichapina, T. V. (2018). Perspektyvy zastosuvannia sofory zhov-
tiuchoi u medytsyni ta farmatsiyi. Materialy naukovo-praktychnoi 
konferentsiyi z mizhnarodnoiu uchastiu «Aktualni pytannia narod-
noi i netradytsiinoi medytsyny v kompleksniyi terapiyi». Kyiv. 

2. Sandanov, D. V., Shobolova, A. B. (2011). Farmakolog-
icheskie svoystva Sophora flavescens Soland. i ee primenenie v 
narodnoy i tradicionnoy medicine. Byulleten’ VSNC SO RAMN,  
1 (77), 268–270.

3. Syrovaya, A. O., Shapoval, L. G., Makarov, V. A., Petyun-
ina, V. N., Graboveckaya, E. R., Andreeva, S. V. et. al. (2014). Ami-
nokisloty glazami himikov, farmacevtov, biologov. Vol. 1. Kharkiv: 
Shchedra sadiba plyus, 228.

4. Lee, H., Lee, S., Jang, D., Chung, S.-Y., Shim, I. (2017). 
Sedative Effect of Sophora flavescens and Matrine. Biomolecules & 
Therapeutics, 25 (4), 390–395. doi: https://doi.org/10.4062/biomol-
ther.2016.156 

5. Nagai, N. (1889). Study on Sophora flavescens. Yakugaku 
Zasshi, 84, 54–87.

6. Olennikov, D. N., Sandalov, D. V. (2010). Fenol’nye 
soedineniya Sophorae flavescens (Fabaceae). Komponentnyy sostav 
i biologicheskaya aktivnost’ (obzor literatury). Rastitel’nye resursy, 
46 (2), 126–159. 

7. Olennikov, D. N., Sandalov, D. V. (2010). Spektrofoto-
metricheskiy metod opredeleniya summarnogo soderzhaniya fla-
vonoidnyh soedineniy v podzemnyh organah Sophorae flavescens 
(Fabaceae). Rastitel’nye resursy, 46 (3), 131–138.

8. Samoryadova, A. B. (2015). Ispol’zovanie fiziko-himich-
eskih metodov dlya opredeleniya soderzhaniya flavonoidov v sofore 



Scientific Journal «ScienceRise: Pharmaceutical Science»                           №5(15)2018

63 

zhelteyushchey (Sophora flavescens) kornyah. Farmaciya i farma-
kologiya, 1 (8), 43–45.

9. Ganzul, G., Byambasuren, M., Sukhdolgor, J. (2018). A 
study of biochemical composition on Sophora flavescens Soland. In-
ternational journal of research – Granthaalayah, 6 (1), 480–483. doi: 
http://doi.org/10.5281/zenodo.1172284

10. Liu, G., Dong, J., Wang, H., Hashi, Y., Chen, S. (2011). 
Characterization of alkaloids in Sophora flavescens Ait. by 
high-performance liquid chromatography–electrospray ionization 
tandem mass spectrometry. Journal of Pharmaceutical and Bio-
medical Analysis, 54 (5), 1065–1072. doi: https://doi.org/10.1016/ 
j.jpba.2010.12.024 

11. Jianhua, Z. Determination of the Contents of Free Ami-
no Acids in Sophora alopecuroides Linn. Available at: http://en.cnki.
com.cn/Article_en/CJFDTOTAL-AJSH704.010.htm

12. Henderson, J. W., Ricker, R. D., Bidlingmeyer, B. A., 
Woodward, C. (1999). Rapid, Accurate, Sensitive, and Reproduc-
ible HPLC Analysis of Amino Acids. Amino Acid Analysis Using 
Zorbax Eclipse-AAA Columns and the Agilent 1100 HPLC. Agi-
lent Technical Note, 5980–1193E. Available at: https://www.agilent.
com/cs/library/chromatograms/59801193.pdf

13. Jámbor, A., Molnár-Perl, I. (2009). Quantitation of amino 
acids in plasma by high performance liquid chromatography: Simul-
taneous deproteinization and derivatization with 9-fluorenylmeth-
yloxycarbonyl chloride. Journal of Chromatography A, 1216 (34),  
6218–6223. doi: https://doi.org/10.1016/j.chroma.2009.06.083 

14. Jámbor, A., Molnár-Perl, I. (2009). Amino acid analysis 
by high-performance liquid chromatography after derivatization 
with 9-fluorenylmethyloxycarbonyl chloride. Journal of Chroma-
tography A, 1216 (15), 3064–3077. doi: https://doi.org/10.1016/ 
j.chroma.2009.01.068 

15. Wu, G. (2009). Amino acids: metabolism, functions, and 
nutrition. Amino Acids, 37 (1), 1–17. doi: https://doi.org/10.1007/
s00726-009-0269-0 

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

DOI: 10.15587/2519-4852.2018.146847

ANTIPYRETIC ACTIVITY OF THE NEW 
2-(((3-MERCAPTO-5-METHYL-4Н-1,2,4-TRIAZOL-4-YL)
IMINO)METHYL)-5-R-BENZOATES

p. 51-54

Tatyana Kravchenko, Assistant, Department of Organization and 
Economics of Pharmacy, Medical and Pharmaceutical Law, Zapor-
izhzhia State Medical University, Maiakovskoho ave., 26, Zapor-
izhzhia, Ukraine, 69035
E-mail: tk8724210@gmail.com
ORCID: http://orcid.org/0000-0003-1268-7076

Оleksandr Panasenko, Doctor of Pharmaceutical Sciences, Profes-
sor, Head of Department, Department of Toxicological and Inorgan-
ic Chemistry, Zaporizhzhia State Medical University, Maiakovsko-
ho ave., 26, Zaporizhzhia, Ukraine, 69035
ORCID: http://orcid.org/0000-0002-6102-3455

Yevgen Knysh, Doctor of Pharmaceutical Sciences, Professor, Head of 
Department, Department of Management and Economics of Pharmacy, 
Medical and Pharmaceutical Jurisprudence, Zaporizhzhia State Medi-
cal University, Maiakovskoho ave., 26, Zaporizhzhia, Ukraine, 69035
ORCID: http://orcid.org/0000-0002-8002-6117

Temperature rise is an important defensive mechanism of the body 
that activates immune system and increases phagocytosis, suppress-
ing viral and microbial growth. Antipyretic activity, which involves 
the increase of thermolysis through angiectasis of skin vessels and 
heightened sweat production, is largely connected with a relaxing 
effect on the diencephalon’s thermoregulation centers’ irritation that 
may be altered due to disease.
Body temperature higher than 39 °C poses a threat to human health, 
including people of any age, from kids to adults of all ages.
Despite analgesics’ high effectiveness, their use is not entirely safe. 
The use of aspirin impairs blood coagulation and increases the risk 
of inflammatory processes in gastroenteric tract and causes angi-
asthenia.
The search and study of the new highly effective antipyretic medi-
cines is greatly relevant nowadays.
The aim of this work is to conduct a pharmacological screening over 
the new antipyretic drugs, specifically the derivatives of 2-(((3-mer-
capto-5-methyl-4Н-1,2,4-triazol-4-yl)imino)methyl)-5-R-benzoate 
that were obtained for the first time.
Materials and methods.
The objects of the research were the new 2-(((3-mercapto-5-methyl-
4Н-1,2,4-triazol-4-yl)imino)methyl)-5-R-benzoate derivatives.
The experimental fever was caused in white nonlinear rats by ad-
ministrating 2,4-dinitrophenol (2,4-DNP), a dividing agent in oxi-
dative phosphorylation, at the dose of 20 mg/kg. Acetylsalicylic acid 
was administrated to the reference group of animals at the dose of 
100 mg/kg.
The substances of research were administrated in 30 minutes (Т0,5) 
after rats received 2,4-DNP, body temperatures were recorded 
during 1 hour (Т1). The initial rectal temperature (Т0) was recorded 
prior the abdominal injection of 2,4-DNP. Acetylsalicylic acid was 
used as a reference substance at the dose of 100 mg/kg.
Results and discussion.
The results of the experiment established that in 30 minutes after the 
abdominal injection of 2,4-DNP, body temperature in the population 
of rats (n=133) was in range from 37.36 °C to 38.37 °C on average 
(ΔТ=0.88 °C).
As for the reference substance acetylsalicylic acid, it caused a  
3 % decrease of body temperature in rats with a modeled pathology 
(ΔТ=–1.2 °С, р≤0.05) with relation to the reference group.
The results demonstrated that antipyretic activity of some of the 
substances was better than that of the reference substance. Hence, 
substances IV, V, and VIII decreased body temperature in rats by 
more than 0.39 %.
Among the studied entities, substances IV and V are the most promis-
ing; they decreased body temperature in rats by 4.66–4.95 %, or by 
1.19–2.10 °C, with relation to the reference group.
Conclusions
New 2-(((3-mercapto-5-methyl-4Н-1,2,4-triazol-4-yl)imino)methyl)-5- 
R-benzoate derivatives were obtained. Ammonium 2-(((3-mercapto-5-
methyl-4Н-1,2,4-triazol-4-yl)imino)methyl)-5-R-benzoate is the most 
active substance. Introduction of inorganic cations leads to the loss 
of activity. Introduction of piperedinium leads to a slight increase of 
activity, but still it is weaker than that of the reference substance
Keywords: 1,2,4-triazole derivatives, organic synthesis, biological 
activity, antipyretic activity, antipyretics, hyperthermia

References

1. Bielousov, Yu. B., Gurevich, K. G., Chausova, S. V. 
(2015). OTS analgetiki-antipiretiki dlia priyoma vnutr’: Mekhanizm 



Scientific Journal «ScienceRise: Pharmaceutical Science»                           №5(15)2018

64 

deystviya i profil bezopasnosti [OTC analgesics, antipyretics for in-
gestion: Mechanism of action and safety profile]. Academic Journal 
of Medical Research, 1, 79–82.

2. Astafieva, N. G., Gamova, I. V., Kobzev, D. U., Udovi-
chenko, E. N., Perfilova, I. A., Mikhailova, I. E. (2016). Nesteroid-
nyye protivovospalitelnyye preparaty kak prichina obostreniya 
astmy i drugikh respiratornykh zabolevaii: diagnostika i lecheniye 
[Nonsteroidal anti-inflammatory drugs as a cause of exacerbating 
(worsening) asthma and other respiratory diseases: diagnosis and 
treatment]. Attending doctor, 5, 7–11.

3. Brenner, G. M., Stevens, C. W. (2012). Pharmacology. 
Philadelphia: Elsevier/Saunders, 528.

4. Berger, J. S., Krantz, M. J., Kittelson, J. M., Hiatt, W. R. 
(2009). Aspirin for the Prevention of Cardiovascular Events in Pa-
tients With Peripheral Artery Disease. JAMA, 301 (18), 1909–1919. 
doi: http://doi.org/10.1001/jama.2009.623 

5. Klekot, O. O., Yakovleva, O. O. (2016). Bezpeka zastosu-
vannia paratsetamolu v klinichnii praktytsi [Safety of use of parac-
etamol in clinical practice]. Pain Medicine, 3 (3), 41–48.

6. Magni, A. M., Scheffer, D. K., Bruniera, P. (2011). Anti-
pyretic effect of ibuprofen and dipyrone in febrile children. Jornal de 
Pediatria, 87 (1), 36–41. doi: http://doi.org/10.2223/jped.2060 

7. Jacob, J. H., Irshaid, F. I., Al-Soud, Y. A. (2013). Anti-
bacterial activity of some selected 1,2,4-triazole derivatives against 
standard, environmental, and medical bacterial strains. Advanced 
Studies in Biology, 5 (6), 291–301. doi: http://doi.org/10.12988/
asb.2013.3418 

8. Rud, A. M., Kaplaushenko, A. H., Kutcheriavii, Yu. M. 
(2015). Vstanovlennia pokaznykiv diuretychnoi aktyvnosti riadu 
(4-amino-5-(alkitio)-1,2,4-triazol-3-il)(fenil)metanoliv [Evaluation 
of diuretic activity of the derivatives of (4-amino-5-(alkythio)-1,2,4-
triazol-3-yl)(phenyl)methanol]. Proceedings from Modern Perspec-
tives in Medicine and Pharmacy 2015. Zaporizhzhia: Zaporizhzhia 
State Medical University, 16.

9. Pruglo, Ye. S., Odintsova, V. M., Safonov, A. A. (2013). 
Zharoznyzhuvalna diya novyh hidrazydiv 2-(5-(adamantan-1-il)-
4-R-1,2,4-tryazol-3-iltio)atsetativ [Antipyretic activity of 2-(5-(ad-
amantan-1-yl)-4-R-1,2,4-triazol-3-ylthio)acetate hydrazides]. Phar-
maceutical review, 3, 45–49.

10. Scherbyna, R. O. (2016). Doslidzhennia zharoznyzhu-
valnoyi diyi novyh S-pokhidnyh 1,2,4-tryazolu, schio mistiat morfo-
linometylenovyi zamisnyk [Study of antipyretic activity of the new 
S-derivatives of 1,2,4-triazole that contain morpholinomethylene 
substituent]. Pharmaceutical Journal, 3 (4), 100–104.

11. Gatsura, V. V. (1974). Metody perfichnykh issledo-
vanii farmacologicheskikh issledovanii biologicheski aktivnykh 
veschestv [Methods of primary pharmacological research of biolog-
ically active entities]. Moscow: Meditsyna, 142.

12. Prozorovskiy, V. B., Prozorovskaya, M. P., Demchen-
ko, V. M. (1978). Ekspress-metod opredeleniya srednei effektivnoi 
dozy i ee oshibki [Fast method of determination of average effective 
dose and its error]. Pharmacology and Toxicology, 4, 497–502.

13. Rebrova, O. V. (2002). Statisticheskii analiz meditsyn-
skikh dannykh. Primeneniye paketa prikladnykh programm STA-
TISTICA [Statistical analysis of medical data. STATISTICA soft-
ware application]. Moscow: Media Sfera, 312.

14. Lapach, S. N., Chubachenko, A. V., Babich, P. N. (2001). 
Statisticheskiye metody v mediko-biologicheskih issledovaniyah s 
ispolzovaniyem Excel [Statistical methods in biomedical research 
with use of Excel]. Kyiv: Morion, 408.

15. Cai, H., Huang, X., Xu, S., Shen, H., Zhang, P., Huang, Y. 
et. al. (2016). Discovery of novel hybrids of diaryl-1,2,4-triazoles 
and caffeic acid as dual inhibitors of cyclooxygenase-2 and 5-lipox-
ygenase for cancer therapy. European Journal of Medicinal Chem-
istry, 108, 89–103. doi: http://doi.org/10.1016/j.ejmech.2015.11.013 

16. Akhter, W., Amir, M. (2014). Synthesis of some new 
1,2,4-triazoles and 1,3,4-oxadiazoles as a safer anti-inflammatory and 
analgesic agents. Journal of Pharmacy Research, 8 (9), 1239–1247.




