ScienceRise: Pharmaceutical Science

Ne 3(49)2024

ABSTRACT&REFERENCES

DOI: 10.15587/2519-4852.2024.291626

COMPUTER-AIDED RATIONAL DESIGN
AND SYNTHESIS OF NEW POTENTIAL
ANTIHYPERTENSIVE AGENTS AMONG
1,2,3-TRIAZOLE-CONTAINING NIFEDIPINE
ANALOGS

p. 4-12

Alexander Kyrychenko, Doctor of Chemical Sciences, Senior
Researcher, Department of Organic Chemistry, School of Chem-
istry, V. N. Karazin Kharkiv National University, Svobody sq., 4,
Kharkiv, Ukraine, 61022

ORCID: http.//orcid.org/0000-0002-6223-0990

Igor Bylov, PhD, Associate Professor, Department of General
Chemistry, National University of Pharmacy, Pushkinska str., 53,
Kharkiv, Ukraine, 61002

ORCID: https://orcid.org/0000-0001-7685-465X

Anna Geleverya, PhD Student, Department of Organic Chem-
istry, School of Chemistry, V. N. Karazin Kharkiv National Uni-
versity, Svobody sq., 4, Kharkiv, Ukraine, 61022, Department
of Organic Chemistry, University of Chemistry and Technology,
Technicka 5, Prague, Czech Republic, 166 28

ORCID: http.//orcid.org/0000-0001-7765-8415

Sergiy Kovalenko, Doctor of Chemical Sciences, Professor,
Department of Organic Chemistry, School of Chemistry, V. N.
Karazin Kharkiv National University, Svobody sq., 4, Kharkiv,
Ukraine, 61022

ORCID: https://orcid.org/0000-0003-2222-8180

Iryna Zhuravel, Doctor of Science, Professor, Department of
Industrial Pharmacy and Economics, National University of
Pharmacy, Pushkinska str., 53, Kharkiv, Ukraine, 61002
E-mail: irina.tox@gmail.com

ORCID: https.//orcid.org/0000-0001-6558-1916

Volodymyr Fetyukhin, PhD, Research and Production Enter-
prise, «I.F. LAB», Druzhby Narodiv blvd., Kyiv, Ukraine 01042
ORCID: https://orcid.org/0000-0002-2529-5218

Thierry Langer, PhD, Professor, Department of Pharmaceuti-
cal Chemistry, University of Vienna, Universitétsring 1, Vienna,
Austria, A-1010

ORCID: https://orcid.org/0000-0002-5242-1240

1,2,3-Triazole-containing Nifedipine analogues offer the op-
portunity to increase biostability, bioavailability, efficacy
and binding selectivity to target receptors. Here, we applied
a computer-aided rational design for identifying new Nifed-
ipine analogues containing a 1,2,3-triazole moiety. First, a
new chemical library of 796 derivatives combining the DHP
fragment and 1,2,3-triazole moiety was generated. Second, to
reduce the library size, the library was pre-filtered using two
3D-pharmacophore models with different complexity, which
allowed us to gradually reduce the chemical space, ending
up with 26 hit candidates. Molecular docking calculations
against the rCavl.l receptor allowed the identification of
eight derivatives S5a-h, characterized by the binding affinity
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towards the rCavli.l receptor of the same level as approved
Nifedipine-like drugs. Next, our molecular docking results

were used to guide and optimize the retrosynthetic approach-
es for new analogues of Nifedipine as promising antihyper-
tensive agents. So, a retrosynthetic approach for Nifedipine

analogues with a 1,2,3-triazole ring in position 4 was pro-
posed. Finally, eight analogues 5a-h determined by molecu-
lar docking calculations were synthesized using the suggested
retrosynthetic approach.

The aim of this study is to identify new Nifedipine analogues

using a computer-aided drug design and a retrosynthetic ap-
proach.

Materials and Methods. The organic synthesis of new Nifedip-
ine analogues containing a 1,2,3-triazole moiety. Computer-aid-
ed drug design of new DHP derivatives using pharmacophore

screening and molecular docking calculations.

Results. Molecular docking of new Nifedipine analogues made

it possible to estimate the binding affinity of new Nifedipine de-
rivatives to the rCavl.1 receptor. Pharmacophore screening of
a chemical library of analogues, consisting of 796 derivatives,
allowed gradually reducing the chemical space and obtaining
26 candidates with high affinity to the rCavl.1 receptor. Using
the method of molecular docking, eight hits 5a-h were identified,
and the synthesis of the recommended compounds was proposed
and performed.

Conclusions. The results of molecular docking showed that
Nifedipine analogues are characterized by binding affinity to the

rCavl.1 receptor at the same level as approved Nifedipine-like
drugs. Pharmacophore screening and molecular docking calcu-
lations indicate key features of the ligand-receptor interaction

that can guide and optimize the synthesis of new Nifedipine ana-
logues as promising new antihypertensive agents. A retrosynthet-
ic approach was proposed, and the recommended compounds
were synthesized

Keywords: 1,4-dihydropyridine, 1,2,3-triazole, calcium channel
blockers, antihypertensive agents, molecular docking, synthesis
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The aim. Study the properties of 20 % solutions of poloxam-
er 338 (P338) in water and mixed solvents water-ethanol using
rotational viscometry and the spin probe method at various
temperatures.

Materials and methods. 20 % m/m solutions of P338 in water
and water — ethanol mixtures were the objects of research. The
solutions were studied by rotational viscometry at various tem-
peratures, the flow behaviour; lower yield stress (t,) and dynam-
ic or apparent viscosity (1) were determined. Spin probes based
on fatty acids, which differ in molecular structure, solubility, and
radical localization, were added to the solutions. Electron para-
magnetic resonance (EPR) spectra were obtained to determine
their type and parameters.

Results. Depending on the content, ethanol affects the rheo-
logical properties of 20 % solution of P338. The solution was
demonstrated to be able to thermally induce sol—gel transi-
tion at 32 °C when ethanol content is 5 % m/m. The rheological
parameters of the gel at 32 °C and 37 °C exhibit an increase
(in comparison to the gel without ethanol), accompanied by a
reduction in the packing density of polypropylene oxide (PPO)
chains within the cores of P338 micelles. At an ethanol content
of 10 % m/m, the gel formation temperature rises to 40 °C. At
ethanol content of 15 % m/m and above, 20 % P338 solutions
do not form gels at temperatures between 25 °C and 40 °C.
The values of rotational correlation times (t) and the order pa-
rameter (S) of fatty acid-based spin probes were observed to
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decrease with increasing ethanol content up to 30 % m/m; in
the case of the ammonium salt of Sdoxylstearic acid (5-DSA
NH4 salt), the anisotropic EPR spectra transform, becoming a
superposition of two triplets and subsequently a triplet. P338
solutions retain their ability to undergo thermally induced
sole—gel transitions as long as the EPR spectra of this probe
exhibit anisotropy at temperatures ranging from 25 °C to 37 °C.
As the concentration of ethanol in the solution increases, the
solvation of the cores of P338 micelles by the dispersion medi-
um of the solution also increases.

Conclusions. It was demonstrated that ethanol, when added
to the 20 % P338 solution, results in changes to the rheologi-
cal properties of this solution. However, at the ethanol content
of 5-10 % m/m, the ability of P338 to thermally induce sol —
gel transition remains unaltered. The rheological properties of
the 20 % P338 solution exhibit a correlation with the observed
change in EPR spectra types for the 5-DSA NH, salt. As the eth-
anol content in the solution increases, the solvation of P338 mi-
celle cores by the dispersion medium increases, accompanied by
decreased density and orderliness of the PPO chains packing in
the micelle cores

Keywords: poloxamer 338 (P338), ethanol, solution, gel, viscos-
ity, micelle, spin probe, EPR spectrum, spectrum parameters
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The aim: 1o determine the optimal qualitative and quantitative
composition of auxiliary substances for tablets containing dry
extract of Acorus calamus leaves and the solid dispersion of
quercetin, their relatively therapeutic dose and antiexudative
activity.

Materials and methods: This study determined a relatively
therapeutic dose of dry extract of Acorus calamus leaves, in-
vestigated the impact of various auxiliary substances on the
properties of tablets formulated with active ingredients - dry
extract of Acorus calamus leaves and solid dispersion of quer-
cetin, and assessed antiexudative activity these tablets. The
comprehensive analysis entailed the utilization of standardized
pharmacopoeial methods to evaluate the quality of the tablet
samples. These methods encompassed a range of assessments
designed to ensure that the tablets met the requisite pharma-
cological standards, focusing on key characteristics such as
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dissolution rate and stability. Determination of the relatively
therapeutic dose and antiexudative activity made using stan-
dard pharmacological methods in laboratory rats.

Results: In-depth exploration during the study led to identify-
ing Ac-Di-Sol and Lubripharm SSF as the most suitable aux-
iliary substances for the tablet composition. Detailed analysis
revealed that Ac-Di-Sol, when utilized at a 10 % concentration,
markedly improved the tablets’ disintegration rate without ad-
versely affecting their structural integrity. Concurrently, Lubri-
pharm SSF was observed to significantly enhance the tablets’
mechanical stability by reducing their friability.

Conclusions: As a result of the study, the relatively therapeu-
tic dose of dry extract of Acorus calamus leaves, and the solid
dispersion of quercetin, optimal auxiliary substances for the
tablet formulation — Ac-Di-Sol and Lubripharm SSF — were
established. The conducted research enabled the development
of a tablet composition that aligns with the requisite pharma-
cotechnological specifications and conditions of the modern
pharmaceutical industry and demonstrates high antiexuda-
tive activity relative to monocomponent substances and fa-
mous drugs

Keywords: Acorus calamus, quercetin, tablets, gastrointestinal
tract, relatively therapeutic dose
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Benign prostatic hyperplasia (BPH) is a widespread male disease,
affecting more than 50 % of men over the age of 60 years. Inhibi-
tion of the enzyme Sa-reductase is a common treatment strategy
for this condition. Such potential can be found in willow flow-
ers (Epilobium spp.), which are known in folk medicine for treat-
ing of prostate ailments, mainly benign prostatitis, hypertrophy
and prostatitis. Smallflower hairy willowherb (E. parviflorum),
which is rare, is the most recommended for treating BPH.

The aim. The aim of the study was to investigate the qualitative
and quantitative content of polyphenols in five Epilobium spe-
cies (E. adenocaulon Hausskn., E. hirsutum L., E. montanum L.,
E. parviflorum Schreb. and E. palustre L.) growing in Estonia,
to find the most promising species in terms of chemical compo-
sition to alleviate BPH.

Materials and Methods. The qualitative and quantitative anal-
yses of polyphenols in herbs of Epilobium spp. were performed
using HPLC/MS. All five species were collected from the pond s
shore in Pilkuse village (Otepdd municipality, Valga county, Es-
tonia) in July 2008.

Research results. It was found that 20 % ethanol was opti-
mal for extracting polyphenolic compounds from the herb Ep-
ilobium spp. with subsequent UV chromatogram analysis at
350 nm. In the analyzed Epilobium species, 12 polyphenolic
compounds were identified. Oenothein B, myricetin rhamno-
side and myricetin glucoside were the principal polyphenolic
compounds among other identified constituents in the Ep-
ilobium spp. herbs. E. montanum had the highest content of
oenothein B. The highest was the total content of myricetin
glycosides for all five compared species, the total content of
quercetin glycosides was slightly lower, and the total content
of kaempferol glycosides was the lowest.

Conclusions. The content of polyphenols is highest in E. ade-
nocaulon and the lowest in E. parviflorum. Thus, E. parviflo-
rum does not offer the best therapeutic potential for the to relief
of BPH in terms of the quantitative content of polyphenolic
compounds

Keywords: willowherb, oenothein B, myricetin rhamnoside,
myricetin glycoside, prostatic hyperplasia, Estonia

References

1. Eesnaare.ee Available at: http://www.eesnaare.ee/in-
dex.php?id=359 Last accessed: 21.10.2009

2. Thiyagarajan, M. (2002). a-Adrenoceptor Antagonists
in the Treatment of Benign Prostate Hyperplasia. Pharmacology,
65 (3), 119-128. https://doi.org/10.1159/000058037

3. Thorpe, A., Neal, D. (2003). Benign prostatic hy-
perplasia. The Lancet, 361 (9366), 1359-1367. https://doi.org/
10.1016/50140-6736(03)13073-5

4. Mees.eu Available at: http://www.mees.eu/artikkel/
eesnaare-ja-meeste-tervis-1.html Last accessed: 21.10.2009

5. Bartsch, G., Rittmaster, R., Klocker, H. (2002). Di-
hydrotestosterone and the concept of Sa-reductase inhibition in

102

human benign prostatic hyperplasia. World Journal of Urology,
19 (6), 413-425. https://doi.org/10.1007/s00345-002-0248-5

6. Ducrey, B., Marston, A., Gohring, S., Hartmann, R.,
Hostettmann, K. (1997). Inhibition of So-Reductase and Aro-
matase by the Ellagitannins Oenothein A and Oenothein B
fromEpilobiumSpecies. Planta Medica, 63 (2), 111-114. https://
doi.org/10.1055/s-2006-957624

7. Miernik, A., Gratzke, C. (2020). Current Treatment for
Benign Prostatic Hyperplasia. Deutsches Arzteblatt Internation-
al, 117 (49), 843-854. https://doi.org/10.3238/arztebl.2020.0843

8. Rosette, J., Alivizatos, G., Madersbacher, S.,
Sanz, S. R., Emberton, M., Nordling, J. (2004). Guidelines on
Benign Prostatic Hyperplasia. European Association of Urology.

9. Oelke, M., Bachmann, A., Descazeaud, A., Ember-
ton, M., Gravas, S., Michel, M. C. et al. (2013). EAU Guide-
lines on the Treatment and Follow-up of Non-neurogenic
Male Lower Urinary Tract Symptoms Including Benign Pros-
tatic Obstruction. European Urology, 64 (1), 118-140. https://
doi.org/10.1016/j.eururo.2013.03.004

10. Vitalone, A., Bordi, F., Baldazzi, C., Mazzanti, G.,
Saso, L., Tita, B. (2001). Anti-proliferative effect on a pros-
tatic epithelial cell line (PZ-HPV-7) by Epilobium angustifoli-
um L. Il Farmaco, 56 (5-7), 483-489. https://doi.org/10.1016/
s0014-827x(01)01067-9

11. Steenkamp, V. (2003). Phytomedicines for the pros-
tate. Fitoterapia, 74 (6), 545-552. https://doi.org/10.1016/s0367-
326x(03)00155-2

12. Csikos, E., Horvath, A., Acs, K., Papp, N., Balazs, V. L.,
Dolenc, M. S. et al. (2021). Treatment of Benign Prostatic Hy-
perplasia by Natural Drugs. Molecules, 26 (23), 7141. https://
doi.org/10.3390/molecules26237141

13. Hevesi Toth, B., Blazics, B., Kéry, A. (2009). Poly-
phenol composition and antioxidant capacity of Epilobium spe-
cies. Journal of Pharmaceutical and Biomedical Analysis, 49(1),
26-31. https://doi.org/10.1016/j.jpba.2008.09.047

14. Deng, L., Zong, W., Tao, X., Liu, S., Feng, Z.,
Lin, Y. et al. (2019). Evaluation of the therapeutic effect against
benign prostatic hyperplasia and the active constituents from
Epilobium angustifolium L. Journal of Ethnopharmacology, 232,
1-10. https://doi.org/10.1016/j.jep.2018.11.045

15. Sfriso, R., Claypool, J., Roche, M., Imfeld, D. (2022).
5-a reductase inhibition by Epilobioum fleischeri extract modu-
lates facial microbiota structure. International Journal of Cosmet-
ic Science, 44 (4), 440-452. https://doi.org/10.1111/ics. 12777

16. Vitali, F., Fonte, G., Saija, A., Tita, B. (2006). Inhibi-
tion of intestinal motility and secretion by extracts of Epilobium
spp. in mice. Journal of Ethnopharmacology, 107 (3), 342-348.
https://doi.org/10.1016/.jep.2006.03.025

17. Téth, B. H. (2009). Phytochemical and in vitro bio-
logical evaluation of potentially active compounds in Epilobium
species. [Thesis of doctoral dissertation; Semmelweis University].

18. Lesuisse, D., Berjonneau, J., Ciot, C., Devaux, P,
Doucet, B., Gourvest, J. F. et al. (1996). Determination of Oeno-
thein B as the Active 5-a-Reductase-Inhibiting Principle of the
Folk Medicine Epilobium parviflorum. Journal of Natural Prod-
ucts, 59 (5), 490-492. https://doi.org/10.1021/np960231¢c

19. Herbal Medicine: Summary for the Public (2016).
Willow Herb — Epilobium angustifolium L. and/or Epilobium
Parviflorum Schreb., Herba. Available at: https://www.ema.
europa.eu/en/medicines/herbal/epilobii-herba Last accessed:
15.12.2022

20. Treben, M. (2007). Tervis jumala apteegist. Trak
Pen OU, 92.



ScienceRise: Pharmaceutical Science

Ne 3(49)2024

21. Epilobium. Available at: http://www.theplantlist.org/
1.1/browse/A/Onagraceae/Epilobium/

22. Epilobium. Available at: https://powo.science.kew.
org/taxon/urn:Isid:ipni.org:names:30000954-2

23. Krall, H., Kukk, T., Kull, T., Kuusk, V., Leht, M.,
Oja, T. et al. (2007). Eesti taimede médraja. Tartu: Eesti Loo-
dusfoto, 448.

24. Eichwald, K., Kask, M. (1966). Eesti NSV teaduste
akadeemia zooloogia ja botaanika instituut. Eesti taimede maé-
raja.Tallinn: Valgus.

25. Kukk, T. (2005). Eesti taimede kukeaabits. Tallinn:
Varrak, 396.

26. Kukk, T. (1999). Eesti taimestik. Vascular Plant Flora
of Estonia. Tartu—Tallinn: Teaduste Akadeemia Kirjastus, 464.

27. Lundvall, C-F., Bjorkman, G. (2007). Pohjamaa
odistaimed. Umbes 370 tavalist looduses kasvavat taime. Tallinn:
Varrak, 348.

28. Vlase, A.-M., Toiu, A., Gligor, O., Muntean, D.,
Casian, T., Vlase, L. et al. (2024). Investigation of Epilobi-
um hirsutum L. Optimized Extract’s Anti-Inflammatory and
Antitumor Potential. Plants, 13, 198. https://doi.org/10.3390/
plants13020198

29. Kyriakou, S., Tragkola, V., Paraskevaidis, 1., Pliou-
kas, M., Trafalis, D. T., Franco, R. et al. (2023). Chemical Char-
acterization and Biological Evaluation of Epilobium parviflorum
Extracts in an In Vitro Model of Human Malignant Melanoma.
Plants, 12 (8), 1590. https://doi.org/10.3390/plants12081590

30. Granica, S., Piwowarski, J. P., Czerwinska, M. E.,
Kiss, A. K. (2014). Phytochemistry, pharmacology and tra-
ditional uses of different Epilobium species (Onagraceae): A
review. Journal of Ethnopharmacology, 156, 316-346. https://
doi.org/10.1016/j.jep.2014.08.036

31. Abbasi Karin, Sh., Karimzadeh, G., Mohammadi Ba-
zargani, M. (2023). Interspecific morphological and phytochem-
ical variation in the willow herb (Epilobium spp.) medicinal
plant. Journal of Plant Physiology and Breeding, 13 (2), 15-27.

32. Ivanauskas, L., Uminska, K., Gudzinskas, Z.,
Heinrich, M., Georgiyants, V., Kozurak, A., Mykhailenko, O.
(2023). Phenological Variations in the Content of Polyphenols
and Triterpenoids in Epilobium angustifolium Herb Originat-
ing from Ukraine. Plants, 13 (1), 120. https://doi.org/10.3390/
plants13010120

33. Comalada, M., Camuesco, D., Sierra, S., Ballester, 1.,
Xaus, J., Galvez, J., Zarzuelo, A. (2005). In vivo quercitrin anti-
inflammatory effect involves release of quercetin, which inhibits
inflammation through down-regulation of the NF-xB pathway.
European Journal of Immunology, 35 (2), 584-592. https:/
doi.org/10.1002/eji.200425778

34. Ong, K. C., Khoo, H.-E. (1997). Biological effects of
myricetin. General Pharmacology: The Vascular System, 29 (2),
121-126. https://doi.org/10.1016/s0306-3623(96)00421-1

35. Vitalone, A., Allkanjari, O. (2018). Epilobium spp:
Pharmacology and Phytochemistry. Phytotherapy Research,
32 (7), 1229-1240. https://doi.org/10.1002/ptr.6072

36. Jariene, E., Lasinskas, M., Danilcenko, H., Vaitkev-
iciene, N., Slepetiene, A., Najman, K., Hallmann, E. (2020).
Polyphenols, Antioxidant Activity and Volatile Compounds
in Fermented Leaves of Medicinal Plant Rosebay Willowherb
(Chamerion angustifolium (L.) Holub). Plants, 9 (12), 1683.
https://doi.org/10.3390/plants9121683

37. Constantin, D., Coste, A., Mircea, T.; Chandra, S.,
Lata, H., Varma, A. (Eds.) (2013). Epilobium sp. (Willow Herb):
Micropropagation and production of secondary metabolites.

Biotechnology for medicinal plants. Berlin: Springer, 149-170.
https://doi.org/10.1007/978-3-642-29974-2 6

38. Vlase, A.-M., Toiu, A., Tomuta, 1., Vlase, L., Munte-
an, D., Casian, T. et al. (2022). Epilobium Species: From Opti-
mization of the Extraction Process to Evaluation of Biological
Properties. Antioxidants, 12 (1), 91. https://doi.org/10.3390/
antiox12010091

39. Agnieszka, G., Mariola, D., Anna, P., Piotr, K., Na-
talia, W., Aneta, S. et al. (2018). Qualitative and quantitative
analyses of bioactive compounds from ex vitro Chamaenerion
angustifolium (L.) (Epilobium augustifolium) herb in different
harvest times. Industrial Crops and Products, 123, 208-220.
https://doi.org/10.1016/j.indcrop.2018.06.010

40. Gonthier, M.-P., Remesy, C., Scalbert, A., Cheyni-
er, V., Souquet, J.-M., Poutanen, K., Aura, A.-M. (2006). Mi-
crobial metabolism of caffeic acid and its esters chlorogenic
and caftaric acids by human faecal microbiota in vitro. Bio-
medicine & Pharmacotherapy, 60 (9), 536-576. https://doi.org/
10.1016/j.biopha.2006.07.084

41. Schepetkin, I. A., Kirpotina, L. N., Jakiw, L., Khleb-
nikov, A. L., Blaskovich, C. L., Jutila, M. A., Quinn, M. T. (2009).
Immunomodulatory Activity of Oenothein B Isolated from Ep-
ilobium angustifolium. The Journal of Immunology, 183 (10),
6754-6766. https://doi.org/10.4049/jimmunol.0901827

42. Ak, G., Zengin, G., Mahomoodally, M. F., Llorent-
Martinez, E., Orlando, G., Chiavaroli, A. et al. (2021). Shed-
ding Light into the Connection between Chemical Components
and Biological Effects of Extracts from Epilobium hirsu-
tum: Is It a Potent Source of Bioactive Agents from Natural
Treasure? Antioxidants, 10 (9), 1389. https://doi.org/10.3390/
antiox10091389

43. Dreger, M., Adamczak, A., Seidler-Lozykowska, K.,
Wielgus, K. (2020). Pharmacological properties of fireweed (Ep-
ilobium angustifolium L.) and bioavailability of ellagitannins. A
review. Herba Polonica, 66 (1), 52—-64. https://doi.org/10.2478/
hepo-2020-0001

44. Sultana, B., Anwar, F. (2008). Flavonols (kaempe-
ferol, quercetin, myricetin) contents of selected fruits, vegeta-
bles and medicinal plants. Food Chemistry, 108 (3), 879-884.
https://doi.org/10.1016/j.foodchem.2007.11.053

45. Esposito, C., Santarcangelo, C., Masselli, R., Buono-
mo, G., Nicotra, G., Insolia, V. et al. (2021). Epilobium angus-
tifolium L. extract with high content in oenothein B on benign
prostatic hyperplasia: A monocentric, randomized, double-blind,
placebo-controlled clinical trial. Biomedicine & Pharmacother-
apy, 138, 111414. https://doi.org/10.1016/j.biopha.2021.111414

46. Miyamoto, K., Nomura, M., Sasakura, M., Mat-
sui, E., Koshiura, R., Murayama, T. et al. (1993). Antitumor
Activity of Oenothein B, a Unique Macrocyclic Ellagitannin.
Japanese Journal of Cancer Research, 84 (1), 99-103. https:/
doi.org/10.1111/j.1349-7006.1993.tb02790.x

47. Kiss, A. K., Bazylko, A., Filipek, A., Granica, S.,
Jaszewska, E., Kiarszys, U. et al. (2011). Oenothein B’s con-
tribution to the anti-inflammatory and antioxidant activity of
Epilobium sp. Phytomedicine, 18 (7), 557-560. https://doi.org/
10.1016/j.phymed.2010.10.016

48. Deng, L.-Q., Zhou, S.-Y., Mao, J.-X,, Liu, S., Lan, X.-Z.,
Liao, Z.-H., Chen, M. (2017). HPLC-ESI-MS/MS analysis of
phenolics and in vitro antioxidant activity of Epilobium angusti-
folium L. Natural Product Research, 32 (12), 1432-1435. https://
doi.org/10.1080/14786419.2017.1344659

49. Jirgenson, S., Matto, V., Raal, A. (2012). Vegetation-
al variation of phenolic compounds inEpilobium angustifolium.

103




ScienceRise: Pharmaceutical Science

Ne 3(49)2024

Natural Product Research, 26 (20), 1951-1953. https://doi.org/
10.1080/14786419.2011.643310

50. Remmel, 1., Vares, L., Toom, L., Matto, V., Raal, A.
(2012). Phenolic Compounds in FiveEpilobiumSpecies Col-
lected from Estonia. Natural Product Communications, 7 (10),
1323-1327. https://doi.org/10.1177/1934578x1200701017

51. Diiriist, N., Diiriist, Ya., Ikinci, N., Banko, S., Zafer,
Hosgiin E., Bozan, B. (2023). HPLC determination of polyphe-
nols of the flowers of Digitalis lamarckii, Xeranthemum annuum,
Epilobium hirsutum and Silene compacta from Bolu (Turkey).
Journal of Medicinal Plants Research, 17 (5), 164-179. doi:
10.5897/jmpr2022.7282

52.Lin, P, Wang, X., Zhou, N., Wu, Y., Wang, Z.,
Wu, L. et al. (2021). Chemical characterization of the anti-in-
flammatory activity fraction of Epilobium angustifolium. Eu-
ropean Food Research and Technology, 248 (1), 35-44. https:/
doi.org/10.1007/300217-021-03831-w

53. Yoshida, T., Yoshimura, M., Amakura, Y. (2018).
Chemical and Biological Significance of Oenothein B and Re-
lated Ellagitannin Oligomers with Macrocyclic Structure. Mol-
ecules, 23 (3), 552. https://doi.org/10.3390/molecules23030552

54. Vitalone, A., Guizzetti, M., Costa, L. G., Tita, B.(2003).
Extracts of various species of Epilobium inhibit proliferation of
human prostate cells. Journal of Pharmacy and Pharmacology,
55 (5), 683-690. https://doi.org/10.1211/002235703765344603

55. Vitalone, A., McColl, J., Thome, D., Costa, L. G.,
Tita, B. (2003). Characterization of the Effect of Epilobium Ex-
tracts on Human Cell Proliferation. Pharmacology, 69 (2), 79-87.
https://doi.org/10.1159/000072360

56. Hiipakka, R. A., Zhang, H.-Z., Dai, W., Dai, Q.,
Liao, S. (2002). Structure—activity relationships for inhibi-
tion of human Sa-reductases by polyphenols. Biochemical
Pharmacology, 63 (6), 1165-1176. https://doi.org/10.1016/
$0006-2952(02)00848-1

57. Marzullo, L., Ochkur, O., Orlandini, S., Renai, L.,
Gotti, R., Koshovyi, O. et al. (2022). Quality by Design in op-
timizing the extraction of (poly)phenolic compounds from Vac-
cinium myrtillus berries. Journal of Chromatography A, 1677,
463329. https://doi.org/10.1016/j.chroma.2022.463329

58. Taheri, Y., Suleria, H. A. R., Martins, N., Sytar, O.,
Beyatli, A., Yeskaliyeva, B. et al. (2020). Myricetin bioactive
effects: moving from preclinical evidence to potential clinical
applications. BMC Complementary Medicine and Therapies,
20 (1). https://doi.org/10.1186/s12906-020-03033-z

59. Vafadar, A., Shabaninejad, Z., Movahedpour, A.,
Fallahi, F., Taghavipour, M., Ghasemi, Y. et al. (2020). Quer-
cetin and cancer: new insights into its therapeutic effects on
ovarian cancer cells. Cell &amp; Bioscience, 10 (1). https://
doi.org/10.1186/s13578-020-00397-0

60. Huzio, N., Grytsyk, A., Raal, A., Grytsyk, L., Kosho-
vyi, O. (2022). Phytochemical and Pharmacological Research
in Agrimonia eupatoria L. Herb Extract with Anti-Inflammatory
and Hepatoprotective Properties. Plants, 11 (18), 2371. https:/
doi.org/10.3390/plants11182371

61. Bai, F., Wang, Y., Zhang, S., Wang, Y., Zhang, J.,
Cao, J., Sun, L. (2020). Caffeoyl substitution changes the inhibi-
tion mode of tartaric acid against a-amylase: Analysis of the en-
zyme inhibition by four caffeic and tartaric acid derivates. LWT,
133, 109942. https://doi.org/10.1016/j.1wt.2020.109942

62. Sidoryk, K., Jaromin, A., Filipczak, N., Cmoch, P.,
Cybulski, M. (2018). Synthesis and Antioxidant Activity of
Caffeic Acid Derivatives. Molecules, 23 (9), 2199. https://
doi.org/10.3390/molecules23092199

104

63. Walker, K. J. (2007). The last thirty five years: recent
changes in the flora of the British Isles. New Journal of Botany,
26, 291-302.

64. Naikoo, M. 1., Dar, M. 1., Raghib, F., Jaleel, H., Ah-
mad, B., Raina, A. et al. (2019). Role and Regulation of Plants
Phenolics in Abiotic Stress Tolerance. Plant Signaling Mole-
cules. Elsevier, 157-168. https://doi.org/10.1016/b978-0-12-
816451-8.00009-5

65. Bleeker, W., Schmitz, U., Ristow, M. (2007). Inter-
specific hybridisation between alien and native plant species in
Germany and its consequences for native biodiversity. Biolog-
ical Conservation, 137 (2), 248-253. https://doi.org/10.1016/
j-biocon.2007.02.004

66. Vlasova, 1., Gontova, T., Grytsyk, L., Zhumash-
ova, G., Sayakova, G., Boshkayeva, A. et al. (2022). Deter-
mination of standardization parameters of Oxycoccus mac-
rocarpus (Ait.) Pursh and Oxycoccus palustris Pers. Leaves.
ScienceRise: Pharmaceutical Science, 3 (37), 48-57. https://
doi.org/10.15587/2519-4852.2022.260352

67. Wittenberg, R. (Ed.) (2005). An inventory of alien
species and their threat to biodiversity and economy in Switzer-
land. CABI Bioscience Switzerland Centre report to the Swiss
Agency for Environment, Forests and Landscape SAEFL, 356.

68. Krajsek, S.S., Jogan, N. (2004). Epilobium ciliatum
Raf., a new plant invader in Slovenia and Croatia. Acta Botanica
Croatica, 63 (1), 49-58.

69. Rakhmetov, D. B. (2017). Secondary metabolism in
the adaptation of introduced plants in Ukraine. Stress factors and
secondary metabolites. Kyiv, 14-15.

70. Badria, F. A. (Ed.) (2022). Phenolic Compounds:
Chemistry, Synthesis, Diversity, Non-Conventional Industrial,
Pharmaceutical and Therapeutic Applications. Biochemistry. In-
techOpen, 452. https://doi.org/10.5772/intechopen.94825

DOI: 10.15587/2706-5448.2024.307263

NOVEL ECO-FRIENDLY SPECTROPHOTOMETRIC
DETERMINATION OF LERCANIDIPINE
HYDROCHLORIDE IN TABLETS USING

METHYL RED

p. 47-53

Liubomyr Kryskiw, PhD, Associate Professor, Department of
Pharmaceutical Chemistry, I. Horbachevsky Ternopil National
Medical University, Voli sq., 1, Ternopil, Ukraine, 46001
ORCID: https://orcid.org/0000-0001-5129-8167

Mariana Horyn, PhD, Assistant Professor, Department of Phar-
maceutical Chemistry, I. Horbachevsky Ternopil National Medi-
cal University, Voli sq., 1, Ternopil, Ukraine, 46001

E-mail: tverdun_mamy@tdmu.edu.ua

ORCID: https://orcid.org/0000-0003-0567-4920

Tetyana Kucher, PhD, Associate Professor, Department of
Pharmaceutical Chemistry, I. Horbachevsky Ternopil National
Medical University, Voli sq., 1, Ternopil, Ukraine, 46001
ORCID: https://orcid.org/0000-0001-9879-5590

Nadiya Zarivna, PhD, Associate Professor, Department of
Pharmaceutical Chemistry, 1. Horbachevsky Ternopil National
Medical University, Voli sq., 1, Ternopil, Ukraine, 46001
ORCID: https://orcid.org/0000-0002-8522-4024


https://orcid.org/0000-0001-5129-8167
https://orcid.org/0000-0003-0567-4920
https://orcid.org/0000-0001-9879-5590

ScienceRise: Pharmaceutical Science

Ne 3(49)2024

Olha Poliak, PhD, Associate Professor, Department of Pharma-
ceutical Chemistry, I. Horbachevsky Ternopil National Medical
University, Voli sq., 1, Ternopil, Ukraine, 46001

ORCID: https.//orcid.org/0000-0003-4765-395X

Liliya Logoyda, Doctor of Pharmaceutical Sciences, Professor,
Head of Department, Department of Pharmaceutical Chemistry,
I. Horbachevsky Ternopil National Medical University, Voli sq., 1,
Ternopil, Ukraine, 46001

ORCID: https://orcid.org/0000-0002-5252-8806

The aim of the work was to develop a simple, eco-friendly,
quick, affordable and alternative spectrophotometric proce-
dure that uses the azodye methyl red (MR) for the determina-
tion of lercanidipine in its dosage form considering the “green”
chemistry principles.

Materials and methods. Analytical equipment: Shimadzu
UV-1800 double beam UV-visible spectrophotometer (Japan)
with included UV-Probe 2.70 software, RAD WAG AS 200/C
precise analytical balance (Poland), Elmasonic EASY 40H
ultrasonic bath.

Lercanidipine hydrochloride (purity 99 %) was purchased from
Jiyan Chemicals (India). Lercanidipine tablets 10 mg and 20 mg
were used in our experiments.

Results and discussion. To determine the amount of lercanidip-
ine in tablets, a spectrophotometric method has been developed.
To select the best dye for the method development, we tested a
variety of dyes, including MR, bromocresol purple, bromophe-
nol blue, cresol red, bromocresol green and bromothymol blue.
We selected MR as the reagent based on the experimental stud-
ies’ outcomes, and the solvent was an acetonitrile and ethanol
mixture with a ratio of 95 to 5. The optimal parameters were
determined for the quantitation of lercanidipine in tablets uti-
lizing MR with 5107 mol/L of dye concentration, 0.5 ml of MR
solution, at a temperature of 25 °C without heating; detection
wavelength was 498 nm and reaction time of 5 min. By using
the molar ratios (saturation) method and Job's (continuous
variations) approach, the stoichiometric coefficients of reacting
components involving lercanidipine and dye were established to
be 1:1. The proposed spectrophotometric procedure was linear
within the concentration ranging from 6.48-32.41 ug/mL. Using
the least squares method, a regression equation was generat-
ed: y=0.0208x—0.0318. The correlation coefficient was higher
than 0.999, indicating that the analytical procedures’ linearity
is acceptable; the limit of detection and limit of quantitation
were 1.19 ug/mL and 3.62 ug/mL, respectively. The robustness,
accuracy and precision of the study results fell within acceptable
limits. The proposed method was successfully applied to deter-
mine the content of lercanidipine in its tablet dosage forms. The
analysis of the method’s “greenness” using AGREE and GAPI
tools yielded excellent results.

Conclusions. The method that has been developed can serve as
an alternative approach for the routine control of lercanidipine
content in its tablets

Keywords: lercanidipine, calcium channel blockers, spectro-
photometry, methyl red, validation, quantitative determination,
greenness assessment, AGREE, GAPI, tablets
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The aim is to carry out a comparative pharmacognostic study of
the roots of A. tomentosum and A. minus with the root of A. lappa
to confirm or deny their interchangeability.

Materials and methods. A Delta optic BioLight 300 micro-
scope (Poland) was used to study the macro- and microscopic
features of plant raw materials. The method of gas chroma-
tography-mass spectrometry was used to identify and quan-
tify organic, including fatty, acids. Quantitative content of
amount of organic acids, ascorbic acid, total polyphenols and
amount of hydroxycinnamic acids was determined by using
spectrophotometry. The content of polysaccharides was de-
termined by the gravimetric method.

The results. For the first time, a comparative morphological
and anatomical study of the roots of A. tomentosum and A.
minus in comparison with the root of A. lappa was carried out.
As a result, a distinctive diagnostic microscopic feature of the
roots was established: the shape of the receptacles of the
schizogen type. For the first time, the component composition
of organic, including fatty acids, for the roots of A. tomen-
tosum and A. minus was determined in comparison with the
root of A. lappa, which is the same. The content of 11 organics
and 12 fatty acids in plant raw materials of 3 Arctium species
was identified and determined. The quantitative content of
the amount of organic acids, ascorbic acid, polysaccharides,
total polyphenols, and amount of hydroxycinnamic acids in
the roots of A. tomentosum and A. minus in comparison with
the root of A. Lappa was established, and these indicators are
comparable.

Conclusions. For the first time, a comparative pharmacog-
nostical study of the roots of A. tomentosum and A. minus in
comparison with the root of A. lappa was carried out which
showed minor differences between the roots of these Arctium
species and confirms their interchangeability at this stage, es-
pecially when harvesting wild plant raw materials, when iden-
tification of the species at the botanical level is impossible
Keywords: root, Arctium, morphological and anatomical
structure, identification, organic acids, hydroxycinnamic acids,
polyphenols
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Essential oils, comprised of volatile compounds, have a wide
range of biological effects, making them valuable in medicine,
industry, and agriculture. They exhibit properties such as
antimicrobial, anti-inflammatory, antiviral, antioxidant, an-
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ti-obesity, antidiabetic, and smooth muscle relaxation. In this
aspect, plants belonging to the genus Angelica show prom-
ise. One of these essential oil plants is Angelica archangelica.
There is insufficient information in the literature on the es-
sential oils of the leaves and rhizomes with roots of Angelica
archangelica.

The aim. The aim of our study was to identify and determine
the quantitative content of essential oils by GC/MS method in
Angelica archangelica leaves and rhizomes with roots grown
in Ukraine.

Materials and methods. The determination of the essential oils
composition of Angelica archangelica was conducted using
Agilent Technologies 6890 chromatograph with mass spectro-
metric detector 5973 (Agilent Technologies, USA).

Results. The leaves of Angelica archangelica were found to
contain twenty-three components in their essential oil, while
the rhizomes and roots of this plant contained fifteen com-
ponents. Eleven components were common to both parts of
the plant, namely cis-Pinane, a-Farnesene, a-Curcumene,
a-Caryophyllene, Copaen, [p-Bisabolene, J-Amorphene,
o-Muurolene, trans-Chrysanthemal, [-Guaiene, a-Elemene.
Twelve components such as o-Pinene, p-Myrcene, 3-p-Men-
thene, Isoborneol, Anisole, Bornyl acetate, (Z)-p-Elemene,
Caryophyllene,
lene, a-Bisabolol were present only in leaves, and four com-
ponents namely p-Isopropenylacetophenone, [-Cubebene,
a-Zingiberene, Hexahydrofarnesyl acetone were present only
in rhizomes with roots.

(-)-Spathulenol, a-Bergamotene, y-Muuro-

Conclusions. The component composition of the essential oil
in the leaves and the rhizomes with roots of Angelica arch-
angelica growing in Ukraine was investigated using the GS/
MC method. We have defined for the first time the chemical
composition of the essential oils of the leaves of Angelica
archangelica, 23 components of essential oil were identified.
In the rhizomes with roots, 15 components of essential oils
were identified. The following pharmacologically important
components, cis-Pinane and a-Farnesene, were found in both
samples of the essential oil of Angelica archangelica in sig-
nificant quantities. These results have been cross-analyzed
and are particularly important for planning and defining the
process of cultivation and use of this species plant in tradi-
tional and official medicine

Keywords: Angelica archangelica, leaves, rhizomes with roots,
essential oils, GC/MS
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Various CYP2C19-mediated metabolizer groups may arise as a
result of inter-individual variability, which potentially influences
the efficacy and safety of escitalopram. Hence, it is crucial to
establish a comprehensive collection of information relevant to
each phenotype regarding the efficacy and tolerability of thera-
pv. This will enable psychiatrists to make optimal decisions for
individual patients.

The aim of the study: The aim of this study is to classify MDD
patients into various CYP2C19 metabolizer groups and to deter-
mine the association between phenotype and treatment outcome.
Materials and Methods: The study enrolled 119 escitalopram
monotherapy-treated MDD patients aged 18-58. MADRS,
HDRS-17, and CGI were used to measure efficacy at baseline,
weeks 4, 8, and 12. Safety and tolerability outcomes were exam-
ined from occurring ADRs. Clinical outcomes were compared
among phenotypes based on changes in HDRS-17 and CGI
scores from week 4 to week 12.

Results: Subjects were categorized by CYP2C19 genotype:
20 poor (PM), 64 intermediate (IM), 24 extensive (EM), and
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11 ultra-rapid (UM) metabolizers. Response and remission oc-
curred in 67.2 % and 26.8 % of the 119 subjects at the end of
the 12th week of the study. The response rate in PM was much
lower (21.6 %) compared to EM. There were 312 adverse drug
reactions (ADRs), and 88 (73.94 %) individuals had at least
one. In safety data, nervousness was the most common ADR
among the four groups 66 (55.4 %), followed by decreased ap-
petite 48 (40.3 %). There were no severe ADRs. Men had more
ADRs than women.

Conclusion: CYP2C19 genotyping may help personalize escit-
alopram medication. The study found that the reduced ability of
PM to metabolize escitalopram is probably associated with the
decreased efficacy and tolerance shown in PM compared to EM
and IM. The relationship between metabolizer status and treat-
ment response followed the anticipated direction. Our findings
should guide future clinical studies that include pharmacokinet-
ic assessments

Keywords: Major Depressive Disorder, efficacy, safety, escitalo-

pram, genotype, phenotype
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The development of new diuretics of plant origin is an actual
direction. Chimaphila umbellata (L.) is a perennial herb with
diuretic, astringent, analgesic and other effects; and it can treat
various conditions such as edema, dropsy, etc. Pipsissewa herb
helps the removal of nitrogenous and chloride salts from the
body due to the content of arbutin glycoside, tannins (up to 5 %).
The aim. Evaluation of the effect of pipsissewa extract on L929
cell culture.

Materials and methods. Cell line L929 (fibroblasts of mouse ad-
ipose tissue) was obtained in the low-temperature bank of the
Institute of Problems of Cryobiology and Cryomedicine of the
National Academy of Sciences of Ukraine. Cells were cultured
in DMEM medium (Bio West, France) enriched with 10 % FBS
(Lonza, Germany) with 1 % antibiotic-antimycotic (Bio West,
France), in a CO, incubator (Thermo Fisher Scientific, USA) at
37 °C in an atmosphere with 5 % CO,,

Determination of the minimum toxic concentration at which the
cells remained alive was evaluated by morphological features
(shape, monolayer integrity, adhesion to plastic). The study of
the effect of pipsissewa extract on various cell functions was
determined by the following methods: the ability to preserve
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morphological integrity — by the phase-contrast microscopy
method, energy exchange — by the MTT test method, pinocytot-
ic function — by the neutral red absorption method, migratory
function — by the scratch test method, proliferative activity - by
the doubling calculation method population

Results. It is proposed to use concentrations of 0.05, 0.02, 0.01,
0.005 % of pipsissewa extract for further research. After car-
rying out the MTT reaction, the transition of MTT to formazan
was confirmed microscopically in the negative control (native
cells), at PE concentrations of 0.01 % and below, and the ab-
sence of a reaction in the positive control (cells killed by eth-
anol) at PE concentrations above 0.02 %. When recording the
parameters of the NP absorption reaction, it was determined
that PE at a concentration of 0.02 % and higher sharply sup-
presses pinocytotic activity, despite the partial preservation of
cell adhesion, reducing the concentration by two times no lon-
ger affects mitochondria. A concentration of 0.01 % reduces
proliferative activity, and at a concentration of 0.005 %, no
difference with the control values was found.

Conclusions. When studying the assessment of the effect of pip-
sisewa extract on L929 cell culture, a toxic effect on these cells
was established when added to the culture medium at a concen-
tration above 0.01 %. The toxic effect had a threshold effect. Mi-
gratory and proliferative functions were the most sensitive, en-
ergy, pinocytosis and preservation of morphological integrity of
cells were less sensitive.

Keywords: Chimaphila umbellata (L.), cell culture L929, prolif-
eration, adhesion, migration
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The aim. To investigate the polymorphic structure of the API-da-
pagliflozin propanediol monohydrate and to reveal the absence
of an effect of the tabletting process on the polymorphic struc-
ture of the API in model compositions of tablets.

Materials and methods. Model mixtures of API-dapagliflozin
propanediol monohydrate and excipients were studied. The re-
search used the method of designing pharmaco-technological
parameters of solid dosage forms, the method of quantum-chem-
ical modelling of the mechanical properties of polymorphic
modifications of APIs, the modelling of shear deformation, the
nanoindentation method, the Rietveld method for calculating
X-ray patterns, X-ray structural analysis of API and selected
model compositions of tablets.

Results. The polymorphic structure of API - dapagliflozin pro-
panediol monohydrate and its polymorphic structure in selected
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model compositions of tablets produced by the pressing method
were studied and analyzed. An X-ray structural study was car-
ried out, and the qualitative and phase composition of samples
and polymorphic modifications of API and model series of tab-
lets were determined. According to the results of the X-ray struc-
tural analysis, it was established that there is no polymorphic
transition and that the polymorphic structure of API is invariant
under the influence of pressing pressure, which ensures the qual-
ity of the tablet form.

Conclusions. The design of an experimental study was deter-
mined based on the application of the QbD concept, design of
experiments — DoE, for designing and ensuring a high-quality
technological process — tabletting of API - Dapagliflozin pro-
panediol monohydrate and excipients.

To manage a critical technological parameter - the stability of
the polymorphic structure of the API, which guarantees the qual-
ity of the tablet form, its bioavailability and bioequivalence, it is
necessary to use a set of methods for studying structural changes
and polymorphic modifications of the API during the tableting
process.

According to the results of the X-ray structural study of API and
selected model compositions of tablets, it was established that
during the process of tabletting under pressure, the structure
of the polymorphic modification of dapagliflozin propanediol
monohydrate does not change, and no polymorphic transition
is observed

Keywords: polymorphism, critical technological parameter,
tabletting, polymorphic transition, structural stability, bioequiv-
alence
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PALIIOHAJIBHUIM KOMIT'IOTEPHUM JIU3AMH TA CUHTE3 HOBUX MOTEHIIMHUX
AHTUTINEPTEH3UBHUX AT'EHTIB CEPE/] 1,2,3-TPUA30JIBMICHUX AHAJIOT'IB HI®EJJUIIHY (c. 4-12)

O. B. Kupnuenko, 1. €. buios, A. O. I'esieBepsi, C. M. KoBajienko, I. O. Kypaseas, B. M. ®@et1oxin, Thierry Langer

Ananoeu migheouniny, wjo micmame 1,2, 3-mpuazon, oaroms Moxrcaugicms niosuwunmu 0iocmabiibHicmy, 61000CHYRHICMb, eheKmusHicnyb i ce-
JIEKMUBHICHb 36 SI3Y8AHHS 3 YLTbOSUMU peyenmopamul. B yiti pobomi mu 3acmocysanu Komn 1omepHuil payionanbHutl Ousatin 0st ioenmugikayii’
HOBUX aHanoeig Higpeouniny, wo micmams 1,2,3-mpuasonosuil opazmenm. Io-nepuwie, Oyna cmeopena Hosa xXimiuna oioniomexa 3 796 noxionux,
wo noeonyroms gpazmenm oucioponipuoury (DHP) i 1,2,3-mpuazonvruti hpaemenm. [lo-opyee, wob svenwumu pozmip oioniomexu, it 6y10
nonepeonso GI0QiILMpPosaro 3a 0onomo2oio 080x 3D-papmarogoprux mooeneil pizHoi CKIAOHOCE, WO O0360IUNIO HAM ROCIMYNOBO 3EHUIUMIL
XimiuHutl npocmip, y niocymxy ompumaguiu 26 xim-kanouoamis. Po3paxyHKu MonekynapHo2o 00KiHey ujooo peyenmopa rCavl.l dozeonunu
ioenmugikysamu 6iciv Xim-noxionux 5a-h, ujo xapaxmepuzyromscsi CHopiOHeHicmio 36 si3yeanns 3 peyenmopom rCavl. 1 maxoeo dic pieHsi, 5K i
cxeaneni npenapamu, noOi6Hi 0o Higheouniny. Jani nauti pe3ynbmanmu MOLeKVISPHOSO OOKIH2Y 6Yu GUKOPUCAHI OJIs OU3ATIHY MA ONMUMI3AYIT
PEMPOCUHMEMUUHUX CXeM CUHME3Y HOBUX AHAN02I8 HigheOuniny K NepcneKmusHux anmueinepmen3usHux azenmis. Hamu 3anpononosano pe-
MPOCUHMEMUYHULL NIOXIO 00 00epHCaHHs ROXIOHUX 1,4-oucioponipuduny 3 1,2, 3-mpuazonosum kineyem y nonogcenni 4. Hapewimi, siciv ananocie
Sa-h, eusnauenux 3a po3paxyHkamu MONeKyIApHO20 OOKIH2Y, O)Jiu CUNME306aHi 3a 00NOMO2010 3aNpPONOHOBAHO20 PEMPOCUHMEMUUHO20 NIOX00Y.
Mema yboco docniOdicenHs NOIAAE 8 BUAGTEHHI HOBUX AHANORI8 HIGHeOUNiny 3a OONOMO20I0 KOMN 10MEPHO20 NPOEKMYBAHHS NIKAPCHKUX
3ac00i6 3 BUKOPUCMAHHAM PAPMAKOPOPHOLO CKPUHIHEY, MONEKVIAPHO20 OOKIHZY MA PEMPOCUHMEMUYHO0 NIOXOOY.

Mamepianu ma memoou. Kovn tomepruii ousaiin 1ikapcokux 3aco6ie Hogux DHP-noxionux 3 BUKOpUCmanHam GpapmakoghopHo2o cKpumin-
2y ma PO3PAXYHKIE MONEKVIIAPHO20 O0KiHeY. Opeaniunutl CUHmMe3 HOBUX AHAN02I8 Higheouniny, wo micmsamy 1,2, 3-mpuazonvruti gppacmenm.
Pesynomamu. Monexynspruii O0KiHe HOBUX aHANIO2I6 HIheOuniny 003601U8 OYIHUMUY ADIHHICb 36 S3Y6AHHSI HOBUX NOXIOHUX Hiheouniny
3 peyenmopom rCavl. 1. @apmaxoghopruil ckpunine Ximiunoi 6ibniomexu ananozis, wo ckiaoaemocs 3 796 noxionux, 003601ue nocmyno-
60 3MeHwUmU XiMiYHULl npocmip, ma ompumamu 26 KaHOudamie 3 UCOKor cnopionenicmio 0o peyenmopa rCavl. 1. Memooom monexy-
JSIPHO20 OOKIHY I0eHmUpiKosano icim noxionux Sa-h, 3anpononosano ma 30itiCHEHO CUHMe3 PEKOMEHOOBAHUX CHOIYK.

Bucnoeku. Pesynvmamu monexynapHo2o 00KiH2y NOKA3AU, WO AHAI02U HIeOUniny Xapakxmepusyiomscs aginHicmio 36 3V6aHHs 3 pelyen-
mopom rCavl.1 makoeo dic pieHs, 5K i cxeaneHi HigheOuninonodioni npenapamu. PapmakoPOPHULL CKPUHIHS [ PO3PAXYHKU MOLEKYISPHO2O
OOKIHEY 6KA3VIOMb HA KIIOUOBI 0COOIUBOCT 83AEMOOIT Jli2AHO-peyenmop, AKi MOXCYMb CHPAMO8Y8amu ma ONmuMizyeamu CUHMe3 HOGUX
ananozie Higheouniny K HOBUX NEPCHEKMUBHUX AHMULINEPMEHIUGHUX a2eHmig. 3anponoHoeano pempocunmemuyull nioxio ma 30iicHeHo
Ccunmes pekoMeHOOBaHUX CHOYK

Knrouoei cnosa: 1,4-oucioponipuoun, 1,2,3-mpuason, 610kamopu KaHauie Karbyito, aHmuinepmeH3usHi 3acoou, MonexkyIApHULL OOKIHe, CUHINe3
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JMOCJIIKEHHSI BIIIMBY ETAHOJIY HA BJIACTUBOCTI PO3YMHIB IIOJIOKCAMEPY 338 METOJIAMHU
POTALIIMHOI BICKO3SUMETPIi TA CIIITHOBUX 30H/IIB (c. 13-26)

O. M. JIsanyHos, O. I1. be3yria, A. M. JIanynoa, O. A. JIucokoouniaka

Mema. [ocnioscenns enacmusocmeii 20 % pozuunie nonokcamepy 338 (P338) y 600i ma smiwianux po3uunHukax 600a — emaHoi me-
mooamu pomayitiHoi 8icko3uMempii ma cniHo8uUX 30HOI6 NPuU PIHUX MeMNnepamypax.

Mamepianu i memoou. O6’ckmu docniodicens — 20 % m/m posuunu P338 y 600i ma cymiwax 6ooa — emanon. Pozuunu docniodicyeanu me-
mMOOOM POMAYILiHOL GICKOUMEmPIL NPU PI3HUX MeMNEePantypax; USHAYAIU MUn Meuii, HUICHIO MedICy NIUHHOCHI (T, ), OuHamiumy abo yseHy
6 s13Kicmb (1). B posuunu 6600unu CninoGi 30HOU HA OCHOGI JICUPHUX KUCTIOM, WO PISHAMbCA 30 MOTLEK)IAPHOIO CIMPYKMYPOIO, PO3HUHHICIIO
ma noxanizayiero paouxanie. Ompumyeanu cneKmpu eleKmpoHHo20 napamaehimuozo pesonaucy (EIIP). 3a cnexmpamu EIIP éusnauanu ix
mun i napamempu.

Pesynomamu. 3anedxicro 6i0 emicmy emanon éniueac na peonoeiuni enacmusocmi 20 % posuurny P338. Ilokazano, wo 30ammuicms posuu-
Hy 00 MepMOIHOYKOBAHO20 301b—>2elb nepexody npu memnepamypi 32 °C 36epicacmucs npu evicmi emanony 5 % m/m. Peonapamempu
eento npu 32 °C ma 37 °C 36inbuyiomvcst (NOPIGHSHO 3 2elleM, Wo He MICIUmMb emanon), wo CynpoooNCYEMbCs IMEHUEHHSM WITbHOCI
ynaxosxu noninponinenokcuonux (II0) nanyroeie 6 sopax miyen P338. Ipu emicmi emanony 10 % m/m memnepamypa ymeopenns 2eio
spocmae 0o 40 °C. IIpu emicmi emanony 15 % m/m i euwe ceni 6 20 % posuuni P338 6 inmepsani memnepamyp 25—40 °C ne ymeopio-
1omocs. 3 nidsuwennsim emvicmy emarony 00 30 % m/m amenutyiomscs vacu kopensyii obepmansHoi ougysii (t) ma napamemp 6nopsiorko-
eanocmi (S) cninosux 3010i6 Ha OCHOGI JCUpHUX KUCrom, y pasi amonitinoi coni 5-0oxkcuncmeapunoeoi xucromu (5-JJCK NH, coni) ani-
somponni cnexmpu EIIP mpancgopmyiomscs @ cynepnosuyito 060x mpuniemis, a nomim y mpunien. 30ammicms 00 mepMoiHOYKOBAHUX
301b>2eb nepexodie 6 20 % pozuunax P338 36epicacmocs, doku cnexkmpu ETIP yboeo 3010a € anizomponnumu npu memnepamypax 6io 25 °C
00 37 °C. 3 niosuujeHHam KoHyeHmpayii emanomny spocmac convéamayis saoep miyen P338 oucnepcitinum cepedosuiyem 1ioco po3yumis.
Bucnoexu. [loxazarno, wjo emanon 3anedxicro 6io emicmy enusae na peonoeiuni enacmugocni 20 % pozuuny P338, 30amuicme siko0eo 0o mep-
MOIHOYKOBAHO20 301b<>2€elb nepexody 36epicacmbcs npu emicmi emanony 5-10 % m/m. 3minu peonoeiunux énacmusocmeii 20 % posuurny P338
Kopeioons 3i cnocmepesicysaroro avinoto munie cnexkmpie EIIP 5-/ICK NH, coni. 3 niosuwennam emicmy emaromny 3p0cmae cono6amayis
s0ep miyen P338 oucnepcitinum cepedosuugem i 3MeHWyeEmbCst WIIbHICMb ma enopsiokosaricms ynakoeku 1110 nanyroeis 6 sopax miyen
Knrwouoei cnosa: nonoxcamep 338 (P338), emanon, posuun, eenv, 6 a3xicmo, miyena, cninosuil 3010, cnekmp EIIP, napamempu cnekmpis
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®APMAKOJIOTTYHI TA TEXHOJOI'TYHI JOCJLZKEHHSA ITPH PO3POBIII TABJETOK 3 EKCTPAKTOM
JIMCTS AiPY 3BUYAMHOTIO (c. 27-36)

O. B. Anapromaes, €. JI. Camoiinios, B. B. I'natiok, O. A. Py6an, M. L. Beas,, M. B. CaBoxina

Mema. Busnauumu onmumanvrutl akichutl i KitbKiCHULL CKI1a0 OONOMIJICHUX Pedosut Ojid Mabnemok, wo MiCmams CyxXuil eKCmpakm
JUCmA aipy 36udatino2o ma meepoy oucnepciio keepyemuiy, ix 6I0HOCHY mepanesmuiny 003y ma RPOMUHAOPIKO8Y aKmusHicms.
Mamepianu ma memoou. Y yoomy 0ocuiodcenni 6y10 6u3HAUeHO GIOHOCHY MePanesmuiny 003y CyXo20 eKCmpakmy Jucms aipy 36u-
4alino20, A MAKOXHC BUBHEHO GNIUG DISHUX OONOMINCHUX PEYOBUN HA 61ACMUBOCHI] MAOIEMOK, 00 CKAA0Y AKUX 6X00AMb CYXUll eKCmp-
axkm aucms aipy 36uuaiino2o ma meepoa oucnepcis keepyemuny. Busueno npomunabpakogy akmugHicms OMpumManux maonemox.
Komnnexchuii ananiz exnouas 6uKOpUCManHs CManOapmu308anux Qapmakonetunux Memooie 0 oyinku akocmi maoiemox. Lli me-
MoOU OXONNIOBANU WIUPOKULL CREKMP OYIHOK, CAPAMOBAHUX HA 3a0e3neyenst 6i0nosioHocmi mabnemox HeoOXioHum papmakonociunum
CmMaHoapmam, 30cepeodCcyionUct Ha Kao4o8Uux XapaKkmepucmurax, makux axK weuoKicmes po3uuHeHHs ma cmaodinbHicms. Busnauenns
BIOHOCHOT mepanesmuyHoi 003U Mma NPOMUHAOPSIKOBOT AKMUSHOCTI NPOGOOUTU 3d OONOMO20K0 CMAHOAPIMHUX (DAPMAKOIOSIUHUX Me-
mooig Ha 1a6opamopHUx uWypax.

Pezynomamu. Jlocniodcenns dozeonuno susnawumu Ac-Di-Sol ma Lubripharm SSF ax naubinbus 0oyinbhi 00OnomisicHi peuogunu 0
ckaady mabnemok, wo po3podmoomucs. Jemanvruii ananiz noxkazas, wo Ac-Di-Sol y kxonyenmpayii 10 % 3nauno niosuwye wieuo-
Kicmb po3nady mabiemox 6e3 He2amugHo20 NAUBY HA iIX cmpyKmypHy yirnicHicms. O0nouacho 6yno ecmamnosneno, wo Lubripharm
SSF 3nauno niosuwye mexaniuny cmaobinoHicnmes mabaemox, IMeHUYIouU ix KpuUxxKicme.

Bucnosku. Y pesynomami 0ocnioscennst 6yno 6Cmanoeieno i0H0CHY mepanesmuuny 003y Cyxo20 eKCmpakny aucms aipy 36Utatinozo
ma meepooi oucnepcii KeepyemuHy, a Maxko’c GUSHAYEHO ONMUMATbHI O0NOMINCHI pedosuHu 01 o0epiicants mabnemok — Ac-Di-Sol
ma Lubripharm SSF. [Ipogedeni docniodcents 00360nunu po3pooumu ckaad mabiemox, wo 6ionosioae HeoOXioHum apmakomexto-
JIO2TUHUM Cheyughixayiam ma ymosam CyuacHoi papmayesmuynoi npomMuciosocmi, 0eMOHCMPYE UCOKY NPOMUHADPAKOSY aAKMUBHICIb
NOPIBHAHO 3 MOHOKOMNOHEHMHOIO Pe4OBUHOIO MA GIOOMUMU NPenapamamil

Knrouosi cnosa: aip ssuuatinuil, keepyemun, madiemx, WiIyHKOGO-KUUKOGULL MPAKm, 6i0HOCHA Mepanesmuita 003d
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AKICHUM TA KIJIBKICHAM AHAJII3 TIOJI®EHOJBHUX CITIOJIYK IDATH EPILOBIUM SPP. SIK
MOTEHIIMHUX 3ACOBIB JIJIS MOJIET THEHHI TTHEPILIA3IL MEPEJMIXYPOBOI 3AJI03H (c. 37-46)

Ain Raal, Kristiina Kuiv, T. B. Insina, A. M. KoBajinoBa, }0. H. ABinzoa, O. M. Komosuii, Tonu Piissa

Jlobposikicua einepnaasis nepeomixyposoi sanosu ([I'T13) € wupoko nowupenum 4or08ivuM 3ax60p08aHHM, sike epadicac nonad 50 %
yonosixie cmapute 60 poxis. Ineibyeanns ghepmenny So-pedykmasu € 3a2a1bHoI0 CMpamezicio AiKyeants ybo2o cmary. Taxuii nomen-
yian moocna 3Haumu y keimkax Epilobium spp., éidomux y HapoOHitl meduyuni O JIKY8AHHS 3AX60PIOEAHb NPOCMAMU, 20J08HUM
uuHOM 006posIKicHO20 npocmamumy, einepmpogii ma npocmamumy. E. parviflorum, sxuil 3ycmpivacmocs pioko, Ha6inbw pekomeH-
dosane 05 nikyeannus T3,

Mema. Memoio 0ocniodicenns 6yno eusuumu AKICHULL CK1a0 ma KiAbKICHUt émicm nonighenonis y n’smu euoax keimox Epilobium spp.
(E. adenocaulon Hausskn., E. hirsutum L., E. montanum L., E. parviflorum Schreb. ma E. palustre L. ), wo 3pocmae ¢ Ecmonii ons
NOWYKY HaUuOLIbW NePCReKMUBHUX 3a XIMIYHUM CKAA0OM 6u0i6 O nonecwenns J1TI3.

Mamepianu ma memoou. AHxichuii ma KinekicHuil ananizu nonigpernonie mpas Epilobium spp. nposoounu memooom BEPX/MC. Yci
n’ame eudie 6ynu 3iopani Ha bepesi cmaska 6 ceni Ilinkyce (myniyunanimem Omenss, nosim Banea, Ecmonis) y aunui 2008 poxky.
Pezynomamu oocniodcens. Bemanoesneno, wo 20 % emanon € onmumanvhum 015 eKCMpaxyii nonigpeHorbHux Cnoiyk 3 mpasu
Epilobium spp. 3 nooanewum ananizom Y®@-xpomamocpamu npu 350 nm. V oocniodcysanux eudax cuposunu eusigieno 13 nonige-
HoMbHUX cnonyK. Enomein B, mipuyemun pamnosuo i Mipuyemun 2nioko3ud 0yau 0CHOBHUMU NONI(DEHOIbHUMU CROTYKAMU CEPeO THUUX
i0enmuirxoeanux komnonenmis Epilobium spp. mpasu. E. montanum mae Hauisuwuii emicm enomeiny B. Hatlsuwum 6ys 3a2anbruil
eMicm 2niko3udie Mipuyemuny 0 6Cix n’samu NOPIGHI0BANHUX 6UOI8, 3A2ANbHUL BMICT 21IKO3UOI8 Keepyemuny 0V6 0eujo HUXCUUM, a
3aeanvHull BMIicm 2niko3udie kemngepony 0y8 HAUHUNCYUM.

Bucnosku. Buicm nonigpenonie natieuwuii y E. adenocaulon i natimenwui y E. parviflorum. Taxum uunom, E. parviflorum ne mae
HAUKpaujo2o mepanesmuyno2o nomenyiany ois noiecwennss JJI'TI3 3 mouxu 30py KilbKiCHO20 6MICMY NONIQEHONbHUX CNOTYK
Knrwuosi cnosa: Epilobium, enomein B, mipuyemun pamnosuo, mipuyemun eniko3uo, einepniasis nepeomixypoegoi zanosu, Ecmonis
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HOBE EKOJIOTTYHHOYUCTE CHEKTPO®OTOMETPUYHE BU3HAYEHHS JIEPKAHIAIIIHY
I'TAPOXJOPUTAY B TABJIETKAX 3 BUKOPUCTAHHAM METHUJIOBOI'O YHEPBOHOTIO (c. 47-53)

JIrooomup Kpucekis, l'opun Map’sina, Tersina Kyuep, Hanist 3apiBaa, Oabra Ioask, Jliais Jloroiina

Memoio pobomu 0y10 po3podumu nPOCmy, eKON0IMHOUUCHTY, WEUOKY, OOCHYNHY MA ATbMEPHAMUBHY CHEKMPOGOMOMEmMPUUHY Me-
MOOUKY 13 3ACMOCY8AHHAM A300APEHUKA MEMIUTIOB020 UEPBOHO20 01 KINbKICHO20 8USHAUEHHS IEPKAHIOUNIHY 6 1020 TIKAPCHKIll hopmi
3 YPAxXy8anHaM NPUHYUNIE 3e1eHOI XIMii.
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Mamepianu ma memoou. Ananimuyne oonaouanus: osonpomenesuil YO-euoumuii cnekmpogomomemp Shimadzu UV-1800 (Anonis)
3 grAOUeHUM npoepamuum 3abesneuennsam UV-Probe 2.70, ananimuuni éaeu RAD WAG AS 200/C (Tlonvwa), yrempaszeykoea 6anna
Elmasonic EASY 40H.

Jlepxaniouniny ciopoxnopuo (vucmoma 99 %) 6ye npuobanuii y Jivan Chemicals (In0is). ¥ nawux excnepumenmax ukopucmosyeaiu
maonemku aepraniouniny 10 me i 20 me.

Pesynomamu i 062060penns. /[na susHayenHs 6Micmy 1epKaHIOUNiny 6 madaemkax po3pooneHo cneKkmpo@domomempuyny Memooux).
1]ob eubpamu naiikpawuii 6apeHuK 0151 PO3POOKU MemOOUKU, MU Nepesipuliu Pi3Hi OAPEHUKU, KIIOUAIOUU MEeMUlIO8Ull YepEoHUl,
bpomrpesonosull gionemosuil, bpomghenonosull cunitl, Kpe3onoguil 4epeonull, OPOMKPe30106Ull 3e1eHull i GpoMmuUMonosull cutii. 3a
pe3yIbmamamit eKCnePUMEeHMAIbHUX OOCTIONCEH 8 AKOCTI peazeHnty Mu 00panu Memuiosull YepeoHUll, a POZHUHHUKOM OVia cymiu
ayemonimpuny ma emanony y cniegionowienni 95:5. Busnaueno onmumanvui napamempu 015t KilbKICHO20 6U3HAYEHHsL IEPKAHIOUNTHY
6 mabiemkax 3 GUKOPUCMAHHSL MEMUL0B020 YePEOHO20, d came KOHyeHmpayis 6apenuxa ckaadace 5107 monv/1, 06’em dodanozo pos-
uuHy Memuno6o2o uepgornozo 0.5 mn, memnepamypa 25 °C be3 naepieanHs, 00sxicuna xeuni demexmyeants 498 wm i uac peakyii 5 xs.
3a donomozoio memody monapHux cniegioHowensb (Hacuuenns) ma nioxooy /xcoba (nenepepenoi eéapiayii) ecmanogneno cmexio-
MempuuHi KoegiyieHmu peazyouux KOMNOHEHMI8 3a Y4acmio 1epKaHiOuniny ma 6aperuxa, cniegioHowenHs cknaoae 1:1. 3anpono-
HOBaHA cnekmpogomomempuyHa Memoouxa Oyaa aHilHow 6 0ianasoHi KoHyenmpayii 6.48—32.41 mxe/mn. 3a donomoeoio memooy
HatlMeHwux keaopamie 6yno ompumano pisuanns pezpecii, y=0.0208x—0.0318. Koeghiyienm xopenayii 6ys suwum 3a 0.999, wo sxazye
Ha me, Wo TIHIIHICMb AHATTMUYHOT MemMOOUKU NPUIHAMHA, MedXHca BUABTIEHHS | Medica KITbKICHO20 UsHayenHs cmanosunu 1.19 mxe/mn
i 3.62 mre/mn 6ionosiono. Ilpasunbricme i MOYHICMb OMPUMAHUX PE3YTbMAMIE 3HAXOOUTUCS 8 MeNCAX KPUMEPIie NpuiiHAmHOCHL.
3anpononosana memoouxa ycniuHo 3acmoco8ana 0sl 6USHAYEHHs 6MICHTY TePKAHIOUNIHY 6 11020 Mad1emo8aHux TiKApCoKux hopmax.
Oyinka «3enenocmin memoouxu 3a oonomozoio incmpymenmie AGREE ma GAPI noxaszana iominni pezynomamu.

Bucnoexu. Onpayvosana memoouxa mooice ciyey8amu aibmepHamugHumM nioxo0om npu pymuHHOMY KOHMPOLL BMICIY 1ePKAHIOUNIHY
6 11020 madnemxkax

Knrwuosi crosa: neprxaniounin, 610kamopu Kauibyiceux KaHaIie, cneKmpo@pomomempis, Memuiogull YepeoHull, anioayis, KilbKiCHe
susnavenns, oyinka senenocmi, AGREE, GAPI, mabremku
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MOPIBHAJILHE ®APMAKOTHOCTUYHE BUBUEHHSI KOPEHIB HAUBLJIBII MOIIMPEHUX BU/IIB
POCJIMH POLY JIOIIYX (c. 54-62)

T. B. Onpomanceka, O. I1. XBopocr, K. C. Ckpeduosa, JI. I1. CaBuenxo, H. C. ®@izop

Mema - nposecmu nopisusnvhe ghapmaxoeHocmuune UEYEHHA KOPEHig . MAn020 i 1. NAGYMUHUCTNO20 3 KOPEHAMU . BENUKO20 Ol
NIOMBEPONCEHHS YLl CNPOCIYBAHHS IX 63AEMO3AMIHHOCIMI.

Mamepianu ma memoou. /[ns uguenns MaKpo- ma MiKpOCKONIUHUX O3HAK CUPOSUHU GUKOpucmosysau mikpockon Delta optic
BioLight 300 (llonvwa). /{na ioenmugixayii ma KitbKiCHO20 6USHAUEHHS OPLAHIYHUX, 8 OMY YUCTT T HCUPHUX, KUCLOM BUKOPUCTIOBY-
68U MEMOO 2a30601 XPOMAMO-MAC-CReKmMpoMempii. 3a 00nomo2ow cnekmpogomomempii 6uUHaUAIU KIIbKICHUL 6MICI CYyMU Opea-
HIYHUX KUCTOM, ACKOPOIHOBOT KUCIOMU, CYMU NONIGEHONI8 | cymu 2iOpOKCUKopudHUX Kuciom. I pasimempuinum mMemooom eusHauanu
emicm noricaxapudis.

Pesynemamu. Bnepuie nposedeno nopignanvhe Mophono2o-anamomiune 6USUEHHs KOPEHIE 1. MAN020 I 1. NABYMUHUCTO20 3 KOPEHAMU
JL. BENIUKO20 A 6CMAHOGLEHA GIOMIHHA OlACHOCMUYHA MIKPOCKONIYHA O3HAKA KOPEHIg: hopma emicmuuy cxizoeenno2o muny. Bnepuie
071 KOPEHi6 1. Manozo i 1. NAGYMUHUCHIO20 6CTNAHOBIEHO KOMNOHEHMHULL CKIAO OP2AHINHUX, 8 MOMY YUCHT | HCUPHUX, KUCTIOM 8 NOPIE-
HAHHI 3 KOpeHeM Jl. 6eIUK020, AKULL € 00HaKosuM. 10enmuikosano ma susnaueno emicm no 11 opeaniunux ma no 12 dcupnux kuciom
Y CUpOBUHI MPbOX 8UOI6 TONYXA. Busnaueno KinbKicHull 6Micm cymu OpeaHiyHux KUCI0m, acKopOiHo8oi Kuciomu, noaicaxapudis, cymu
nonigpenonie ma cymu 2IOPOKCUKOPUYHUX KUCTOM Y KOPEHSX Jl. MAA020 I 1. NA8YMUHUCTNO20 ) NOPIGHAHHI 3 KOPEeHeM J. 8eIUK020 1 6CMma-
HO6/1eHO, WO YI NOKAZHUKU CNIECMAGHI.

Bucnoeku. Bnepuie nposedene ghapmarocnocmuune 00CnioNHCeHHs KOPEHi8 . MAN020, . NAGYMUHUCIO20 NOPIGHANbHE 3 KOPEeHeM .
BENUKO20 NOKA3AL0 HE3HAUHT BIOMIHHOCIE MIJC KOPEHAMU YUX GUOIE TONYXA MA HA OGHOMY emani niomeepodiCye ix 63aEMO3AMIHHICb,
0COONUBO NPU 3a20MIGI OUKOPOCIOT CUPOBUHU, KON I0enmuikayis 6udy Ha 6Gomaniunomy pieni Hemodcauea. Ompumani pesyibmamu
00CiONHCEHHA € NIOIPYHMAM 0151 NOOAILULO20 BUBHEHHS XIMIYHO20 CKAAOY Ma OI0N02ITYHOT aKMUBHOCMI KOPEHi8 mpbox 8Udi6 pOCIuH
POoOy onyx ma imo3acobié 3 Hux

Kniouogi cnosa: kopins, 1onyx, mopgonozo-anamomiuna 6y0oea, ioenmughixayis, opeaniyni KUCI0mu, 2iOpOKCUKOPUYHT KUCIOMU, NO-
nigheronu
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AHAJII3 BMICTY E®IPHUX OJIIH I3 JINCTKIB TA KOPEHEBHIL I KOPEHIB JISITEJIIO JTIKAPCHKOTO,
SIKHI 3POCTAE B YKPAITHI (c. 63-69)

JI. B. Cio0oasanmok, JI. I. Bynusk, C. M. Mapuumun, I. M. Caxanska, O. M. Inymenxo, H. B. I'opaauyk, 1. A. TBepaox.io
Echipni onii — ye nemxi cnonyxu, ski maroms wupoxuil cnekmp 6ionoeiunoi 0ii, wo pobums ix yiHHUMU 8 MEOUYUHT, NPOMUCIOB80CIT Ma

Y CITbCbKOMY 20cnodapcemei. Bonu nposigasioms maki énacmusocmi, sik npomuMiKpoOHi, RPOMU3ANAIbHI, NPOMUGIPYCHI, AHMUOKCU-
danmmui, npomudiabemudni ma Marms 1ACMUBICMb PO3CIAOTI08aAMU 2NA0KY MYCKyramypy. ¥ ybomy acnexmi bacamoobiyaouumu €

118




ScienceRise: Pharmaceutical Science Ne 3(49)2024

Ppocaunu, SKi Hanexcams 00 pody Jneenv. OOHIE0 i3 MaKux eipooniiHuX pOCIUH € NPeOCMABHUK OAHO20 POOY - 05ieeb TIKAPCbKuil. Y
simepamypi HeOOCmamHbo 8i0OMOCmel PO 6MICM eQIpHUX Ol Y TUCIMKAX MA KOPEHEGUUWAX [ KOPEHsIX 02ei0 JIKAPCbKO2O.

Mema. Memoro Hawio2o 00cnioxHcenHs 010 BUABTIEHHA Md BUSHAYEHHS KITbKICHO20 émicmy e@ipHux oniti memooom I X/MC'y nucmrax
ma KopeHesuwax i KOPeHsx 0s12eto JKaApCbKo20, SIKULL 3p0Cmac ¢ Yrpaini.

Mamepianu i memoou. Busnauenns egipoonitinoco cxknady Angelica archangelica nposoounu Xpomamo-mac-cnekmpomempuyHum
Memodom Ha xpomamoepai Agilent Technologies 6890 3 mac-cnexmpomempuunum oemexmopom 5973.

Pesynemamu. Busieneno, wo epipra onisi 3 1UCMKI6 052e10 JIKAPCbKO20 MICIumb 08a0ysns mpu KOMIOHEHMU, d KOPEHeauwa i KOPeHi
yiei' pociunu — n’AmHaoysmes komnonenmie. OOUHaAOYAMb KOMROHEHMIE O)YIU CRITbHUMU O 000X YACTUH POCTIUHY, d came YUcC-NiHaH,
O-hapHeseH, 0-KypKyMeH, a-KapioghineH, KonaeH, -0icabonen, 0-amopghen, 0-myypoleH, mpanc-Xxpu3anmemar, [3-26atieH, o -enemeH. /leanao-
YsAmb KOMNOHEHMI8, MAKUX 5K o-nineH, -mipyen, 3-n-wenmen, i3060pneon, anizon, bopuinayemam, (Z)-p-enemen, kapioginen, (-)-cnamyne-
Hox, a-bepeamomen, y-myypoiet, a-o6icabonon 6y npucymui auwe y IUCMKaAx, a Yomupu KOMIOHeHmMuU, d came n-i30nponeninayemogenon,
[-Kkybeben, o-3incibepeH, eexcaciopogapresunayemor, 6yau npucymui iuule 6 KOPeHesUwax i KOpeHsx 02e0 JIIKAPCbKO2O.

Bucnoeku. Memooom I'’X/MC docniosceno komnoneHmuuil cKaao eqQipHoi onii' y IUCmKax ma KopeHesuwax i KOpeHsix 0si2eio JiKapcbKozo,
AKkull spocmae 6 Yxpaini. Hamu énepuie 6usHayeHo XiMiyHuL ckaao eqiipHux onitl y IUCKax 0a2emio JiKapcokoeo, idenmughikosano 23 kom-
nonenmu eipnoi onii. ¥ kopenesuwax i kopensx susasnero 15 komnonenmie epiprux onit. Hacmynni ¢hapmarxonoeiuno 8asjcnuei KomMnoneH-
mu, maxi siK, Yuc-ninan ma o-papresen 6yau eusigieHi 6 060X 3pazkax eqipHoi onii Oseenio JKapcoKkoeo y 3Haunux Kinekocmsx. Odepoicani
pe3yibmamu 0coonuso adCIUsi Osl NIAHYBAHHS A BUSHAYEHHS NPOYeCY KYIbIMUBYBAHHS A BUKOPUCTAHHS YbO2O BUOY POCTUH Y MEOUYUH]
Knrwuosi cnosa: Angelica archangelica, nucmrku, kopenesuwa i kopeni, eqhipui onii, I X/MC

DOI: 10.15587/2706-5448.2024.307289

MOJIMOP®I3M CYP2C19 B PE3YJIBTATI JIIKYBAHHSI ECHUTAJIOIIPAMOM Y NOMYJISILIT MIBAEHHOI
TH/II 3 BAJKKAM JEITPECUBHUAM PO3JIAJIOM (c. 70-77)

B Jeevan Kumar, Vijayakumar Thangavel Mahalingam, Ganesh Kumar

Pisui epynu mematonimis, onocepeorosanux CYP2C19, moxcyms UHUKHYMU BHACTIOOK MIHCIHOUBIOYANbHOT MIHIUBOCMI, WO NOMEH-
yitiHo enausae Ha eghekmuenicmo i b6esnexy ecyumanonpamy. Omoice, HA0O36UUATIHO BANCTUBO CIIBOPUMU NOSHUL 30ip THpopMayii, wo
CMOCYEMBCSL KONCHO2O (hernomuny wjo0o egpexmusnocmi ma nepenocumocmi mepanii. Lle 0o36onume ncuxiampam npuimamu onmu-
ManbHi pitueHHs OJi OKpeMUx nayicHmie.

Mema oocnioscennn: Memoio yvboco docnioxcenns € knacugpixayis nayicnmis 3 B/[P na pisui epynu memabonizamopie CYP2C19 i
BUBHAYEHHSL 38 SI3KY MIJIC (DeHOMUNOM I pe3yIbmamom JiKy6aHHs.

Mamepianu ma memoou: Y O0ocniodxcenni e3anu yuacmo 119 nayienmis i3 B/P, aKi ompumyeanu MOHOMePanito ecyumanonpamom,
sikom 18-58 poxie. MADRS, HDRS-17 i CGI suxopucmosyeanucs 015 GUMIPIOGAHHS e(heKMUGHOCMI HA NOYamKo8oMy emant, nicis 4,
8 i 12 muoicnie. Pezynomamu ujo0o He3nexu ma nepeHocumocnmi 00Caioncyeanucs Ha ochogi nobiunux peaxyiti. Kniniuni pesynomamu
nopieniosanu 3a penomunom Ha ocrogi 3min y HDRS-17 ma oyinxax CGI 3 4 no 12 muoicoenw.

Pesynomamu: Cyo’exmu Oynu knacugirosani 3a cenomunom CYP2C19: 20 i3 nusvkum (PM), 64 3 npomisicnum (IM), 24 3 inmencug-
num (EM) ma 11 i3 naoweuoxum (UM) memabonimamu. Bionogiow i pemicis 6iobynucay 67,2 % i 26,8 % i3 119 nayienmise nanpuxinyi
12-20 mudicna 0ocnioxcenns. Pigenw sionosioeii y PM 6ys snauno nuoscuum (21,6 %) nopienano 3 EM. Byno 3apeccmposano 312 no-
6tunux peaxyiti (IIP), i 88 (73,94 %) ocio manu npunatimui 00Hy. Y danux npo besneky nepeo3Hicmuv 0y1a HAUNOWUPEHIUOI0 NOOTUHOT
peaxyieto ceped womupbox epyn'y 66 ocio (55,4 %), nacmynnum 3a nowupenicmio 6yno 3nudicenns anemumy y 48 cy6 ‘exmis (40,3 %).
Cepiiosnux nobiunux peaxyiti ne 6yno. Yonosixu manu 6inviue noOIYHUX pearyill, HIdC HCTHKLL.

Bucnosku: I'enomunysanns CYP2C19 mooice donomozmu nepconanizyéamu npenapam ecyumanonpam. JJocuioxcents nokasano, wo
sHUMCcena 30amuicms [IM memabonizysamu ecyumanonpam, tMOSIpHO, MO8 A3AHA 3i 3HUNHCEHOIO eeKmuUHICmio ma moaepanmHicmio,
susignerumu npu [IM, nopisusino 3 EM ma IM. 36 'si30x midic cmamycom memabonicma ma 8ionogioor Ha AiKY6aHHs Clidy6as OYiKy8aHOMY
nanpsamky. Hawi ucnogku nogunni tpyHmyeamucsi Ha MaiOymHix KIiHiuHux 00CHIONCeHHSX, SIKI GKIIOUAIOMb OYIHKY PapMaKOKIHEMUKY
Knrouoei cnosa: sasickuii 0Oenpecusnuil posnao, egpekmusHicms, Oe3nexd, ecyumanionpam, 2eHOmun, peHomun
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JOCIILI)KEHHS BININBY EKCTPAKTY 3UMOJIIOBKH HA KJIITUHHI KYJIBTYPH (c. 78-85)

O. B. Kosperin, B. I0. I[Ipoxomiox, /1. B. JIutkin, I. M. Bragumuposa

Po3pobra nosux diypemuynux 3acobig pocIuHHO20 NOX00XHCeHHA € akmyanvHum Hanpamkom. Chimaphila umbellata (L.) — 6acamo-
PiuHa mpag’ sHucma pociund, uwjo Mae cevo2inmy, 8 sicyuy, 601e3acnokitiaugy ma inwi Oii; i Modice 3acmocogy8amucs s 1iKy68aHHs
cmanie, Wo GUHUKAIOMb NPU 3AXE0PIOSAHHAX HUPOK Ma CewosUusionux wasaxie. Tpasa 3umonioOku cnpuse 6U8e0entio a3omucmux i
XZIOPUCIUX CONell 3 OP2AHI3MY 3a80AKU 6MICMY 2NIKO3UJY apOymumy, 0youirbnux pevosut (00 5 %).

Mema. Oyinka 6naugy ekcmpakmy 3uMon0OKU Ha Kaimunuy Kyaomypy L929.

Mamepianu ma memoou. Knimunna ninis L929 (pi6podnacmu scupogoi’ mraHunu Muuii) Ompumana y Hu3bKomemneamypHomy 6am-
Ky Inecmumymy npoonem Kpiobionozii ma xpiomeouyunu HAH Yxpainu. Knimunu xynomusyeanu y cepedosuwii DMEM (Bio West,
Dpanyis) sbazauenomy 10 % FBS (Lonza, Hiveuuuna) 3 1 % anmubdiomuxy-anmumixomuxy (Bio West, @panyis), y CO,-inkybamopi
(Thermo Fisher Scientific, CLLIA) npu 37°C 6 ammocgpepi 3 5 % CO,,
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Busnauenns MinimanbHoi mokcuuHol KonyeHmpayii, npu Kl KImuku 3aTuuanucs JCUusumil, OYiHIo8anu 3a MOp@OI0IuHUMU O3HA-
Kamu (ghopma, yinicnicmo MoHowapy, aoeesis 00 niacmuky). JocuioxncenHs niugy eKcmpakny 3uMoutoOKy Ha pizni YHKYIT KiimuHu
BUBHAUANU MeMOOaMU. 30amHicms 30epieamu MOpQON0STUHY YITICHICIb — MemoOOM (ha3080-KOHMPACTHOL MIKPOCKONIT, eHepeemuu-
Huti 0omin —memooom MTT mecmy, ninoyumosny QyHkyito — Memooom NONIUHAHHSA HEUMPAIbHO20 YePBOHO20, Micpayitiny QyHKYiIO —
MemoOoM CKpemy mecmy, nponipepamueHy akmusHicmy — MeMooOM pO3PAXyHKY NOOB0EHHS NONYIAYIL.

Pesynomamu. 3anporosano 0ns nodanvuiozo 0ocniodcents zacmocogyeamu konyenmpayii 0,05; 0,02, 0,01; 0,005 % excmpaxmy
sumontobku. Ilicna npoeedenns peaxyii MTT mikpockoniuno 6yno niomeepodiceno nepexio MTT 6 ¢opmazan 6 necamunomy Kow-
mponi (namueni knimunu), npu konyenmpayisx E3 0,01 % ma nuscue ma giocymuicmo peaxyii 6 nosumueHomy Konmponi (Kiimunu,
66umi emanonom) npu xonyenmpayiax E3 euwe 0,02 %. IIpu peccmpayii noxasuuxie peaxyii nocnunanua HY eusnaueno, wo E3 6
rkonyenmpayii 0,02 % ma suwe pizko npucHiuye NIHOYUMOo3Hy aKmMUGHICIb, He36ANCAIOUU HA YACMKOBY 30epedcenicms ad2e3ii KIimuH,
3HUdICENHs KoHYenmpayii 6 06a pasu edice ne enausac na mimoxonopii. Konyenmpayis 0,01 % 3nudicye nponigpepamusny akmugnicms,
a npu konyenmpayii 0,005 % pisnuyi 3 KOHMPONLHUM 3HAYEHHAMU He BUSBTIEHO.

Bucnoeku. Ilpu susuenni oyinku 6niugy eKCmpaknmy 3uMoniooKu Ha Kiimuuuy Kynemypy L929 ecmanosnenuii mokcuuHuil 6nius Ha
Oami knimunu npu 0odasanHi 0o cepedosuwya Kynbmugysants 6 konyenmpayii euuje 0,01 %. Toxcuunuii enaue mas nopo2osuti egexm.
Hauibinbw vymausumu 6usuIuUcs Miepayitina ma nponighepamuena GyHKyii KIimunu, MeHut Yymuiueumu — eHepeemuyHd, NiHOYUmo3Ha
ma 36epescenss MOpPON02iuHOI YinicHocmi KiimuH

Knruosi cnosa: Chimaphila umbellata (L.), knimunna xkynomypa L929, nponigepayis, aoeesis, miepayis

DOI: 10.15587/2519-4852.2024.289293

BUBYEHHSA NIEHTUYHOCTI IOJIMOP®IYHOI ®OPMM API — HOXITHOT'O TATTATVIIDJIO3UHY TA
CTAJIOCTI ii CTPYKTYPH II1JI BILIMBOM IIPOLIECY TABJIETYBAHHHI (c. 86-95)

€. I1. Borycnapcbkuii, I. JI. BockoGoiinikoBa, A. M. Ioii, C. B. Illnmxkina

Mema. Jlocnioumu nonimopgny cmpykmypy ADI — oanaenichnosuny nponandiony monoeiopanyy ma eusgumu 6i0CYmHICmb GNIUBY
npoyecy mabnemysants Ha norimopguy cmpykmypy A@I ¢ mooenvHux Komnosuyisx mabiemox.
Mamepianu ma memoou. /[ocniodicero mooenvhi cymiui ADI — oanaenigpnozuny nponanoiony MoHo2iopany ma 0ONOMINCHUX PEUOBUH.

V' 0ocnioocennsix euxopucmano memoo KOHCMPYIOSAHHS (PaAPMAKOMEXHOLO2IUHUX NAPAMEMPIE MEEPOux NKapCbKux Gopm, memoo
K6AHMOBO-XIMIUHO20 MOONIOBAHHS MEXAHIYHUX gracmugocmet nonimopghuux moougpixayii ADI, modenosanns 3cysnoi degpopmayii,
Memoo HAHOIHOeHmY8aHHs, Menod Pimeenvoa 0na pospaxyHky X- penmeeHocpamu, peHmeeHiecvkull cmpykmypHutl ananiz APl ma
00paHUX MOOENbHUX KOMNO3UYill mabiemok.

Pe3ynomamu. Busueno ma npoananizosarno nonimopguy cmpykmypy ADI — oanacnigpnosumny nponanoiony monoziopamy, oo noi-
MOpHY cmpyKmypy ¥ cK1aoi i0IOPAHUX MOOETbHUX KOMNO3UYIL MAabIemoK, 6U20MOBIeHUX Memooom npecysanHts. Ilposederno penm-
2EHOCMPYKMYpPHE 00CIIOANCEHHS, BUIHAYEHO SKICHULL [ (hazosull ckuao 3paskie ma nonimop@uux moougikayitt ADI i modenvnux cepiil
maobnemox. 3a pe3yrvmamamiu peHmeeHo-CImpyKnypHo20 aHAi3y 6CIMAHOBIEHO GI0CYMHICMb NOTIMOPHHO20 nepexody i He3MIHHICIb
nonimopguoi cmpyxkmypu ADI nio enausom mucky npecysanis, ujo 3ade3neuye axkicmvs mabiemosanoi gopmu.

Bucnosku. Busnaueno ouszaiin excnepumeHmanbHo20 00CHiONCeHHA HA OCHOSI 3acmocyéantsa Konyenyii QbD, ousaiin excnepumen-
mie — DoE, ons npoekmysanmsa ma 3abe3neyenus aKicho2o mexnono2iuno2o npoyecy — mabnemysanns ALl — oanaenigpnosumny nponan-
iony MOHO2IOpamy i OONOMINCHUX PEUOBUH.

Jlna ynpasninna KpumudHum mexuono2iuHumM napamempom — cmabinvricmio nonimopgnoi cmpykmypu A®IL wo capanmye axicmo
mabnemosanoi ghopmu, ii 6iodocmynuicme i 6i0eKgi6areHMHICMb, HEOOXIOHO BUKOPUCIOBY AU KOMIIEKC Memooie 00CII0NHCeHH S
CIMPYKMYPHUX 3MIH NONIMOPGHOT Mooughikayii ADI nio eniusom npoyecy mabnenysanms.

3a pezynomamamu penmeenocmpykmypHozo oocrioxcenna APl ma obpanux mooenbHux KOMno3uyil mabriemox 6CmMaHO81IeHO, WO 6
npoyeci mabnemyeanus nio MUCKOM CIPYKmMypa Roaimopgnoi mooughixayii danaznigpnosuny nponandiony MoHo2iopamy He 3MiHiO-
embcsi ma He 8i00y8acmvb st NOLIMOP@HULL nepexio

Knruoei cnosa: nonimopizm, Kpumuunuil mexHoA02iyHUll napamemp, maoiemyeants, NoimMop@HULl nepexio, CmpyKmypHa cmaoins-
Hicmb, OI0eK6I8aNeHMHICTb
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