Scientific Journal «ScienceRise: Pharmaceutical Science»

Ne5(15)2018

ABSTRACT&REFERENCES

DOI: 10.15587/2519-4852.2018.146364

ANALYSIS OF PSYCHOTROPIC MEDICINES
TRIAZOLAM, ESTAZOLAM AND ALPRAZOLAM
MIXTURE USING HIGH-PERFORMANCE LIQUID
CHROMATOGRAPHY METHOD

p. 4-9

Yelyzaveta Kravchuk, Postgraduate student, Department of Ana-
lytical and Toxicological Chemistry, Lithuanian University of
Health Sciences, Sukiléliy str., 13, Kaunas, Lithuania, 50162
E-mail: yelizavetak23@gmail.com

Mindaugas Marksa, Lecturer, Department of Analytical and Toxi-
cological Chemistry, Lithuanian University of Health Sciences,
Sukiléliy str., 13, Kaunas, Lithuania, 50162

E-mail: minzedas@gmail.com

Augusta Zevzikoviene, PhD, Associate Professor, Department of
Analytical and Toxicological Chemistry, Lithuanian University of
Health Sciences, Sukiléliy str., 13, Kaunas, Lithuania, 50162
E-mail: augustazev@gmail.com

Andrejus Zevzikovas, PhD, Associate Professor, Department of
Analytical and Toxicological Chemistry, Lithuanian University of
Health Sciences, Sukiléliy str., 13, Kaunas, Lithuania, 50162
E-mail: andrejuszevzikovas@gmail.com

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 CI18 (2,1 mm x
5,0 ecm, 5 um) 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 ul.

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 ecm, 5 um) 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 ul 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 ug/ml, estazolam 0,012 ug/ml,
triazolam 0,020 ug/ml. Limit of quantification of alprazolam is
0,022 ug/ml, estazolam 0,025 ug/ml, triazolam 0,045 ug/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-
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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, CAPA 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 «Indoxamy 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 zycmux ex-
tracts of fruits C. prunifolia Sarg., C. pseudokyrtostilla Klok. and
C. 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; C. pseudokyrtostilla Klok. and C. leiomonogyna Klok. —
apigenin-7-O-glycoside, apigenin, luteolin, C. leiomonogyna Klok. —
luteolin-7-O-diglycoside and quercetin.
Conclusions. Dense fruit extracts of C. prunifolia Sarg., C. pseu-
dokyrtostilla Klok. and C. 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
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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 I 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

References

1. World Health Organization. Global Report on Diabetes
(2016). World Health Organization. Available at: http://apps.who.
int/iris/bitstream/handle/10665/204871/9789241565257 eng.pdf?se-
quence=1

2. Tkachenko, V. 1., Vydyborets, N. V., Kovalenko, O. F.
(2014). Analiz poshyrenosti ta zakhvoriuvanosti na tsukrovyi diabet
i yoho uskladnennia sered naselennia Ukrainy ta u Kyivskii oblasti
za 2004-2013 rr. Zdobutky klinichnoi i eksperymentalnoi medyt-
syny, 2, 177-182.

3. Popruha, A. A., Bobyreva, L. E., Samarchenko, L. A.,
Mykhaylychenko, T. E. (2017). Mathematical model of diabetic en-
cephalopathy. Wiad Lek, 70 (5), 906-909. Available at: https://www.
ncbi.nlm.nih.gov/pubmed/29203738

4. Thakur, P., Kumar, A., Kumar, A. (2018). Targeting ox-
idative stress through antioxidants in diabetes mellitus. Journal of
Drug Targeting, 26 (9), 766—776. doi: http://doi.org/10.1080/10611
86x.2017.1419478

5.Johar, D. R., Bernstein, L. H. (2017). Biomarkers of
stress-mediated metabolic deregulation in diabetes mellitus. Di-
abetes Research and Clinical Practice, 126, 222-229. doi: http://
doi.org/10.1016/j.diabres.2017.02.023

6. Vieira, L., Soares, R., Felipe, S., Moura, F., Brito, G., Pa-
checo, C., Soares, P. (2017). Physiological Targets for the Treatment
of Diabetic Encephalopathy. Central Nervous System Agents in Me-
dicinal Chemistry, 17 (1), 78-86. doi: http://doi.org/10.2174/18715
24916666160428111015

7. Sytnyk, 1., Burlaka, A., Vovk, A., Khaitovych, M. (2017).
Study of superoxide- and NO-dependent protective mechanisms of
N-acetylcysteine and losartan in rat’s aorta and liver under strep-
tozoticin-induced type 1 diabetes mellitus. ScienceRise: Pharma-
ceutical Science, 6 (10), 25-31. doi: http://doi.org/10.15587/2519-
4852.2017.119490

8. Zychowska, M., Rojewska, E., Przewlocka, B., Mika, J.
(2013). Mechanisms and pharmacology of diabetic neuropathy —
experimental and clinical studies. Pharmacological Reports, 65 (6),
1601-1610. doi: http://doi.org/10.1016/s1734-1140(13)71521-4

9. Yerra, V. G., Gundu, C., Bachewal, P., Kumar, A. (2016).
Autophagy: The missing link in diabetic neuropathy? Medical Hypoth-
eses, 86, 120—128. doi: http://doi.org/10.1016/j.mehy.2015.11.004

10. Wen, X., Wu, J., Wang, F., Liu, B., Huang, C., Wei, Y.
(2013). Deconvoluting the role of reactive oxygen species and au-
tophagy in human diseases. Free Radical Biology and Medicine, 65,
402-410. doi: http://doi.org/10.1016/j.freeradbiomed.2013.07.013

11. Muriach, M., Flores-Bellver, M., Romero, F. J., Barcia, J. M.
(2014). Diabetes and the Brain: Oxidative Stress, Inflammation, and
Autophagy. Oxidative Medicine and Cellular Longevity, 2014, 1-9.
doi: http://doi.org/10.1155/2014/102158

12. Chekman, I. S., Bielenicheva, I. F., Nahorna, O. O. et.
al. (2016). Doklinichne vyvchennia spetsyfichnoi aktyvnosti poten-
tsiinykh likarskykh zasobiv pervynnoi ta vtorynnoi neiroprotektsii.
Kyiv, 92.

13. Wu, W, Liu, B, Xie, C., Xia, X., Zhang, Y. (2018). Neu-
roprotective effects of N-acetyl cysteine on primary hippocampus
neurons against hydrogen peroxide-induced injury are mediated via
inhibition of mitogen-activated protein kinases signal transduction
and antioxidative action. Molecular Medicine Reports, 17 (5), 6647—
6654. doi: http://doi.org/10.3892/mmr.2018.8699

14. Wang, B., Yee Aw, T., Stokes, K. Y. (2018). N-acetyl-
cysteine attenuates systemic platelet activation and cerebral vessel
thrombosis in diabetes. Redox Biology, 14, 218-228. doi: http://
doi.org/10.1016/j.redox.2017.09.005

15. Rafieian-Kopaei, M., Sharafati-Chaleshtori, R., Shirzad, H.,
Soltani, A. (2017). Melatonin and human mitochondrial diseas-
es. Journal of Research in Medical Sciences, 22 (1), 2. doi: http://
doi.org/10.4103/1735-1995.199092

16. Council Directive 2010/63/EU of 22 September 2010 on
the protection of animals used for scientific purposes (2010). Offi-
cial Journal of the European Communities, L 276, 33-79.

17. Stefanov, O. V. (Ed.) (2001). Doklinichni doslidzhennia
likarskykh zasobiv. Kyiv: Avitsena, 528.

18. Kamboj, S. S., Vasishta, R. K., Sandhir, R. (2010).
N-acetylcysteine inhibits hyperglycemia-induced oxidative stress
and apoptosis markers in diabetic neuropathy. Journal of Neuro-
chemistry, 112 (1), 77-91. doi: http://doi.org/10.1111/j.1471-4159.
2009.06435.x

19. Negi, G., Kumar, A., Sharma, S. S. (2010). Melatonin
modulates neuroinflammation and oxidative stress in experimental
diabetic neuropathy: effects on NF-kB and Nrf2 cascades. Journal
of Pineal Research, 50 (2), 124-131. doi: http://doi.org/10.1111/
j.1600-079x.2010.00821.x

20. Burlaka, A. P., Gafurov, M. R., Iskhakova, K. B., Lukin,
S. M., Rodionov, A. A., Sidorik, E. P., Vovk, A. V. (2016). Electron
Paramagnetic Resonance in the Experimental Oncology: Implemen-
tation Examples of the Conventional Approaches. BioNanoScience,
6 (4), 431-436. doi: http://doi.org/10.1007/s12668-016-0238-5

21. Burlaka, A. P., Ganusevich, L. 1., Golotiuk, V. V. et. al.
(2016). Superoxide and NO-dependent mechanisms of antitumor
and antimetastatic effect of L-arginine hydrochloride and coenzyme
Q10. Experimental oncology, 38, 31-35.

22. Burlaka, A. P., Sydoryk, Ye. P. (2006). Radykalni formy
kysniu ta oksydu azotu pry pukhlynnomu protsesi. Kyiv: Naukova
dumka, 227.

23. Dehdashtian, E., Mehrzadi, S., Yousefi, B., Hosseinza-
deh, A., Reiter, R. J., Safa, M. et. al. (2018). Diabetic retinopathy
pathogenesis and the ameliorating effects of melatonin; involvement
of autophagy, inflammation and oxidative stress. Life Sciences, 193,
20-33. doi: http://doi.org/10.1016/j.1£s.2017.12.001

24. Rose, J., Brian, C., Woods, J., Pappa, A., Panayiotidis, M. L.,
Powers, R., Franco, R. (2017). Mitochondrial dysfunction in glial
cells: Implications for neuronal homeostasis and survival. Toxicolo-
2y, 391, 109—115. doi: http://doi.org/10.1016/j.tox.2017.06.011

25. M. Santos, J., Mohammad, G., Zhong, Q., A. Kowluru, R.
(2011). Diabetic Retinopathy, Superoxide Damage and Antioxidants.

61




Scientific Journal «ScienceRise: Pharmaceutical Science»

Ne5(15)2018

Current Pharmaceutical Biotechnology, 12 (3), 352-361. doi: http://
doi.org/10.2174/138920111794480507

26. Rafieian-Kopaei, M., Sharafati-Chaleshtori, R., Shirzad, H.,
Soltani, A. (2017). Melatonin and human mitochondrial diseases.
Journal of Research in Medical Sciences, 22 (1), 2. doi: http://doi.org/
10.4103/1735-1995.199092

27. Agil, A., El-Hammadi, M., Jiménez-Aranda, A., Tassi, M.,
Abdo, W., Fernandez-Vazquez, G., Reiter, R. J. (2015). Mela-
tonin reduces hepatic mitochondrial dysfunction in diabetic obese
rats. Journal of Pineal Research, 59 (1), 70-79. doi: http://doi.org/
10.1111/jpi.12241

28. Jimenéz-Aranda, A., Fernandez-Vazquez, G., Moham-
mad A-Serrano, M., Reiter, R. J., Agil, A. (2014). Melatonin improves
mitochondrial function in inguinal white adipose tissue of Ziicker
diabetic fatty rats. Journal of Pineal Research, 57 (1), 103-109. doi:
http://doi.org/10.1111/jpi.12147

DOI: 10.15587/2519-4852.2018.146716

DETERMINATION OF THE CONTENT OF AMINO ACIDS
IN THE ROOTS OF THE SOPHORA FLAVESCENS

p. 47-51

Ganna Shumova, PhD, Assistant, Department of Pharmaceutical,
Biological and Toxicological Chemistry, Bogomolets National Med-
ical University, T. Shevchenka blvd., 13, Kyiv, Ukraine, 01601
E-mail: shumova ganna@ji.ua

ORCID: http://orcid.org/0000-0002-0860-2220

Irina Nizhenkovska, Doctor of Pharmaceutical Sciences, Profes-
sor, Department of Pharmaceutical, Biological and Toxicological
Chemistry, Bogomolets National Medical University, T. Shevchen-
ka blvd., 13, Kyiv, Ukraine, 01601

E-mail: fbth@nmu.ua

ORCID: hitp://orcid.org/0000-0003-3390-4711

Inna Vladymyrova, Doctor of Pharmaceutical Sciences, Associate
Professor, Department of Pharmacognosy, National University of
Pharmacy, Pushkinska str., 53, Kharkiv, Ukraine, 61002

E-mail: inna.vladimirova2015@gmail.com

ORCID: http://orcid.org/0000-0002-6584-4840

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 ),
Sflavonoids (soforaflavosides 1, 11, I1I, 1V, 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
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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 ug/mg) and aspartic acid (0.73 ug/mg)
in the bound state — glycine (1.25 ug/mg), arginine (0.87 ug/mg)
accumulated in large quantities, serine (0.84 ug/mg) and glutamic
acid (0.80 ug/mg). In the free state, in the minimal quantities were
accumulated methionine (0.024 ug/mg), glycine (0.040 pg/mg) and
threonine (0.046 ug/mg), in the bound state — proline (0.079 ug/mg),
aspartic acid (0.229 ug/mg) and methionine (0.231 ug/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
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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-4H-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-
4H-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 (T, )
after rats received 2,4-DNP, body temperatures were recorded
during 1 hour (T ). The initial rectal temperature (T ) 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
(4T=0.88 °C).

As for the reference substance acetylsalicylic acid, it caused a
3 % decrease of body temperature in rats with a modeled pathology
(4T=—1.2 °C, p<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 1V, 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-4H-1,2,4-triazol-4-yl)imino)methyl)-5-
R-benzoate derivatives were obtained. Ammonium 2-(((3-mercapto-5-
methyl-4H-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
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