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Introduction: Lavandula genus (Lamiaceae family) is one of the most important medicinal and aro-
matic plants in the Mediterranean region and Southern Europe (1). The most commonly reported me-
dicinal use of lavender essential oils is as an analgesic, antifungal, antidepressant, and sedative. In recent
years, Bulgaria has overtaken France and become the world leader in lavender essential oil production.
However, these countries are followed by Ukraine — a new country in the lavender oil market (2). The
natural range of Lavandula angustifolia Mill. in Ukraine is located on the territory of the annexed Cri-
mean Peninsula; it is therefore crucial to establish the cultivation and harvesting of starting plant mate-
rials. Currently, lavender is grown in different regions of the country, including Kherson, Transcarpa-
thian, Mykolaiv, Odessa, Vinnitsa, and Ternopil. Taking into account the large biomass of Lavandula
herb and its bioactive compounds, current research has been directed specifically at studying the poten-
tial use of lavender plant material in pharmacy/medicine. The selection of the Q-marker for Lavandula
herb was carried out using the Herbal Chemical Marker Ranking System approach (Herb MaRS) (3),
which considers bioavailability, pharmacological activity and the presence of the selected standard.
Materials and methods: Herb MaRS approach and a comparative analysis of literature data regarding
the biological activity of selected Q-markers. The data on the chemical composition of the Ukrainian
Lavandula herb was determined by HPLC as described by (4).
Results and discussion: According to the results of a complex phytochemical and pharmacological
study, the following quality markers for lavender herbs are proposed: rosmarinic acid and chlorogenic
acid based on their use for the treatment of different nervous system disorders including Alzheimer’s
disease, epilepsy, depression. Rosmarinic acid has significant reported antinociceptive, neuroprotective,
and neurodegenerative properties (5). Among the constituents, the content of rosmarinic acids and
chlorogenic acid in Ukrainian Lavandula herbs is high (>2 mg/g). Therefore, they can be selected as a
Q-marker (ranking score 5). The linalool (content 20—45% by GC-MS method) and linalool acetate
(content 25-47%) were also selected for Lavandula herb based on their positive influence on the Central
Nervous System.
Conclusions: Considering the quantitative content of the selected compounds as well as their activities
according to our own research and data from other authors, they can be considered as potential Q-
markers of Lavandula herb and herb-based preparations for the development of standardisation param-
eters. Acknowledgements.“Research of original substances for the correction of neurological deficits
symptoms, prediction and assessment of factors affecting the mechanisms of action”, 2023-2025; Ne:
0123U101751.
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Introduction. Lavender is grown widely in many countries (France, Bulgaria etc.) for decoration or as
essential oil (EO) source that can later be used in cosmetics or medicine. For proper lavender cultivation
it is necessary to choose a location with plenty of sunlight and fast-draining soil [1]. In Lithuania there
are at least 7 big lavender fields and Lavandula angustifolia is the only type that is widely cultivated.
The main reason is that winter temperature in Lithuania can drop to -25°C and L. angustifolia has the
best winter hardiness of all species [2]. Lavender farms are getting more and more popular in Lithuania
due to their beauty and the EO healing properties. However, it is practically impossible to find pure
lavender EO, that are obtained from those fields. Most of the EO are imported from other countries, for
example, Bulgaria. Since environmental factors have a great influence on the qualitative composition
of EO, the aim of the study was to comparatively assess the composition of lavender EO from different
regions of Lithuania.

Materials and methods. L. angustifolia cultivar herbs were harvested in Babtai (lavender “Hidcote
blue”), Kleboniskis (lavender “Provence blue”) and Birzai (lavender mix of “Munstead”, “Provence
blue”, and “Hidcote blue”), Lithuania in June, 2023. The essential oil was obtained by hydrodistillation.
Chromatographic separation of terpenoids was conducted on the SHIMADZU GC-2010 system with
FID. GC was performed while following Eur. Ph. 11.1 procedures.

Results and discussion. The GC method of EO samples gave the following results: in general, 10
substances were identified in each EO, with their content from 0,069 mg/ml to 35,903 mg/ml. The
amount of limonene, 1,8-cineole, 3-octanone and camphor in essential oils differed not significantly
between the cities. For example, quantities of limonene ranged between 0,528 mg/ml in Babtai to 0,674
mg/ml in Birzai lavender EO samples. For cineole, the values were 0,408 mg/ml in Kleboniskis to 0,803
mg/ml in Babtai. The biggest differences were spotted when analysing the quantities of linalool and
linalyl acetate — two main markers used for determining the quality of lavender EO. Results of linalool
differed from 14,326 mg/ml in Birzai to 35,903 mg/ml in Kleboniskis. Quantity of linalyl acetate ranged
between 8,857 mg/ml in Babtai to 30,011 mg/ml in Birzai. For the other compounds, slight differences
in quantities were also visible. Lithuania is a small country with no mountains, considerable differences
between altitutes and even with no big differences between temperatures in cities. Hence, this leaves us
with a discussion, can slight climate differences have impact on the amount of active compounds.
Conclusions. Regarding the Eur.Ph.11.1., the content of each of the components was determined: 7 out
of 10 compounds of EO from Babtai and Kleboniskis; and 8 out of 10 compounds from Birzai were
within the ranges. Overal, this information proves that it is possible to grow lavender in Lithuania and
to obtain a good quality essential oil.
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Introduction. Plants are known sources of bioactive components with potent healing effects.
Epilobium species are widely distributed throughout the Eastern part of the European Union. They
are rich in polyphenols such as oenothein B, ellagic acid, quercetin, and myricetin-3-O-f-D-glucu-
ronide. The small-flowered Willow-herb or E. parviflorum contains high levels of f-sitosterol, oeno-
thein B, and hyperoside. It is used to treat benign prostatic hyperplasia (BPH) or enlarged prostate,
bladder and kidney disorders. It showed anti-bacterial, anti-inflammatory and antioxidant properties
(1). However, despite the wide use of these plants, they are not included in any pharmacopeia in the
world. Only the Herbal Medicines Committee (HMPC) made some conclusions and published docu-
ments (2)(2, 3) regarding the medical use of E. parviflorum, but not its chemical content. These docu-
ments are based on the European Union manufacturers of herbal products containing these plants. The
purpose of this work is to apply the high-performance thin layer chromatography (HPTLC) method to
evaluate the E. parviflorum quality.

Materials and methods. E. parviflorum samples collected in Ukraine and Lithuania were used for the
current comparative analysis. Polyphenolics were studied using HPTLC for the methanol (50%, v/v)
extracts. Reference standards including chlorogenic acid, gallic acid, isoquercitrin, and hyperoside were
used. The analysis was carried out using HPTLC plates Si 60 F254 (Merck) with a mobile phase of ethyl
acetate: formic acid: acetic acid: water (67.5:7.5:7.5:17.5). The detection of compounds was performed
at 365 nm after derivatization by 2-aminoethyldyphenylborinate 1% solution followed by 5% macrogol
400 in methanol.

Results and discussion. HTPLC showed the presence of all four compounds in E. parviflorum extracts.
In the light blue fluorescent (Ry= 0.54), chlorogenic acid was identified as. In the light yellow fluores-
cent zone (Ry= 0.67), isoquercitrin was detected. In the yellow fluorescent zone (Ry= 0.60) hyperoside
was suggested. In the blue fluorescent zone (Ry= 0.82), gallic acid was identified. The fluorescence was
more intense in the sample from Ukraine.

Conclusions. The presented method can be further applied to assess Epilobium sp. chemical content.
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Introduction. The genus Hypochaeris is part of the Cichorieae tribe of the Asteraceae family, includes
various species of flowering plants that are widely distributed across Europe, North Africa, and the
Americas. Some of the best studied species within this genus include H. radicata L. (flatweed or cat’s-
ear) and H. laevigata L. These taxa have gained attention for their bioactive compounds and potential
pharmacological benefits. This study aims to analyze the chemical composition and pharmacological
activity of the main genus’s species to identify the most promising species for further study.
Materials and methods. A systematic literature searches on the history of use, pharmacological action,
and chemical composition of Hypochaeris genus was conducted using the following databases: NCBI-
PubMed, Web of Knowledge, Science direct, Wiley online library.

Results and discussion. The Hypochaeris genus is known for its rich content of secondary metabolites,
including flavonoids, sesquiterpene lactones, lignans, phenolic acids, and triterpenoids (1). Hypochaeris
species, such as H. radicata, contain luteolin and quercetin derivatives, which possess antioxidant, anti-
inflammatory, and cytoprotective properties. Sesquiterpene lactones are the most prevalent in Hypo-
chaeris species and exhibit significant anti-inflammatory and anticancer activities. Compounds such as
taraxasterol, from triterpenoids class, exhibit anti-inflammatory and anticancer properties, they also in-
volved in the modulation of immune responses. Although the specific lignans in Hypochaeris species
(2) have been studied less than other substances, they exhibit cytotoxic, cardioprotective effects that
should be further developed. In traditional medicines plants are used to cure jaundice, dyspepsia, con-
stipation, rheumatism, and hypoglycaemia (3). However, scientific data confirming the possibility of
using the genus for medical purposes is very limited. The Hypochaeris genus is widely distributed
across Europe, with species adapted to a range of habitats from coastal areas to mountainous regions.
H. radicata is the most widespread species, thriving in various environments across the continent, while
other species like H. glabra (Spain, Portugal, France, the Mediterranean basin), H. maculata (common
in Germany, Poland, the Czech Republic, and Slovakia, the Alps and Carpathians) and H. laevigata
(mountainous regions of the Alps, Pyrenees, and Carpathians) have more specific habitat preferences.
The adaptability of these species to different climates and soil types has contributed to their broad dis-
tribution in Europe.

Conclusions. The Hypochaeris genus represents a promising source of bioactive compounds with sig-
nificant pharmacological potential. Continued research into these species could lead to the development
of new treatments for inflammation, oxidative stress, cancer, and microbial infections.
Acknowledgments. This work was supported by the Alexander von Humboldt Foundation for OM.
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Introduction. Bischofia javanica Blume, belonging to the family Phyllanthaceae, is found in South-
east Asia, such as India, Thailand, and Taiwan. Traditionally, leaf extract treats cancerous wounds,
diarrhea, stomach ulcers, and eczema. We aimed to evaluate the anti-allergic activity of B. javanica
leaf extracts and isolate major components responsible for the activity.

Material and methods. The 10 kg dried leaves were continuously extracted with hexane, ethyl ace-
tate, dichloromethane, methanol, and acetone/water. The mid-polar fractions were active in f-hex-
osaminidase assay induced by calcium ionophore using RBL-2H3 cells. Cytotoxicity of the extracts
was screened by MTT assay using DMSO as vehicle solvent [1]. Based on in vitro screening, active
fractions were selected for further purification. Major compounds were isolated from the extract, and
structure elucidation was performed using 1D and 2D NMR spectra and comparison with previously
reported data. Furthermore, network pharmacology and KEGG pathway enrichment analysis were
performed to identify hub targets and pathways.

Results and discussion. MTT assay revealed extracts were non-toxic at 100 pg/mL. Anti-allergic
effects were expressed as inhibition of mast cell degranulation. The mid-polar fractions displayed
70% inhibition at 100 pg/mL concentration. Further purification of active fractions led to the isolation
of two compounds, squalene and f-sitosterol. With network pharmacology, NCF1 (Neutrophil cyto-
solic factor 1), CYBB (Superoxide oxidase CybB), or NOX4 (NADPH oxidase 4) were identified as
important targets. Enrichment results indicated that Class I MHC-mediated antigen processing and
presentation and signaling events mediated by PTP1B are critical pathways for the anti-allergic prop-
erties of B. javanica. The identified components may play a role in the immunological disorders. For
instance, f-sitosterol was reported to reduce cholesterol levels and treat heart diseases and rheumatoid
arthritis. Squalene is used in skin care products as a moisturizer, and its anti-inflammatory properties
help treat acne.

Conclusion. Anti-allergic effects of the Bischofia javanica leaves were revealed for the first time.
The two major components of the active fractions were isolated and identified as squalene and f-
sitosterol. Network pharmacology indicated potential mechanisms.
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Introduction. Plants are known sources of bioactive components with potent healing effects.
Epilobium species are widely distributed throughout the Eastern part of the European Union. They
are rich in polyphenols such as oenothein B, ellagic acid, quercetin, and myricetin-3-O-f-D-glucu-
ronide. The small-flowered Willow-herb or E. parviflorum contains high levels of f-sitosterol, oeno-
thein B, and hyperoside. It is used to treat benign prostatic hyperplasia (BPH) or enlarged prostate,
bladder and kidney disorders. It showed anti-bacterial, anti-inflammatory and antioxidant properties
(1). However, despite the wide use of these plants, they are not included in any pharmacopeia in the
world. Only the Herbal Medicines Committee (HMPC) made some conclusions and published docu-
ments (2)(2, 3) regarding the medical use of E. parviflorum, but not its chemical content. These docu-
ments are based on the European Union manufacturers of herbal products containing these plants. The
purpose of this work is to apply the high-performance thin layer chromatography (HPTLC) method to
evaluate the E. parviflorum quality.

Materials and methods. E. parviflorum samples collected in Ukraine and Lithuania were used for the
current comparative analysis. Polyphenolics were studied using HPTLC for the methanol (50%, v/v)
extracts. Reference standards including chlorogenic acid, gallic acid, isoquercitrin, and hyperoside were
used. The analysis was carried out using HPTLC plates Si 60 F254 (Merck) with a mobile phase of ethyl
acetate: formic acid: acetic acid: water (67.5:7.5:7.5:17.5). The detection of compounds was performed
at 365 nm after derivatization by 2-aminoethyldyphenylborinate 1% solution followed by 5% macrogol
400 in methanol.

Results and discussion. HTPLC showed the presence of all four compounds in E. parviflorum extracts.
In the light blue fluorescent (Ry= 0.54), chlorogenic acid was identified as. In the light yellow fluores-
cent zone (Ry= 0.67), isoquercitrin was detected. In the yellow fluorescent zone (Ry= 0.60) hyperoside
was suggested. In the blue fluorescent zone (Ry= 0.82), gallic acid was identified. The fluorescence was
more intense in the sample from Ukraine.

Conclusions. The presented method can be further applied to assess Epilobium sp. chemical content.
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BuBuYeHHsI BMICTY TPUTEPIIEHOBHX CANOHIHIB
y ckiaaai tpasu JlapaHau By3bKOJIHCTOL

Bikropis I'ypina! *, Bikropis 'eoprisui!, Onbra Muxaiinenko!-?

! Hayionanvnuii @apmayeemuunuii Yuisepcumem, xagheopa papmayesmuunoi ximii, Xapxis,
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Beryn. JlaBanga Bys3pkonucTra — OararopiuHa TpaB’sHHCTa POCIHMHA, SKa MAa€ JIOBTY ICTOPIIO
BUKOPHUCTaHHA y PI3HUX KpaiHaX 3aBISIKM IIUPOKOMY KOJIy (papMakosoriuHuX e(eKTiB, M0 poOUThH
JlaHy POCIMHY JIy’KE HEPCHEKTUBHOIO Y 3aCTOCYBaHHI came uisi notped (apmaneBTU4HOI ramysi. 3
MCTOI0 PO3IIMPCHHSA 3HAHb PO XIMIYHMA CKJIa[ YKPAaiHCHKOI JIABAHIM, NYXKE AKTyalbHUM €
JOCITI/KCHHS BMICTY TPUTEPIICHOBUX CallOHIHIB, OCKLIBKH JaHi, IIOO0 OCIIDKCHHS IaHOI rpymu
PCHOBHH BIICYTHI y HAyKOBiil niteparypi. TpHTeprneHOBi CamoHIHM MaiOTh CTepeocrenudiHy
(hapMaKOIIOriuHy aKTHBHICTb CALIOHIHIB, TOMY JaHi JOCIII/DKCHHS € IePCIICKTUBHUMHU Ta aKTyalTbHIMH.
Marepianau ta metoau. O6’ekToM J0CTiKEHHS Oyia TpaBa JlaBaH/H, 3aroToBjeHa y boraniuHoMy
Cani JIbBiBcbkoro HarionansHoro VYHiBepcutery imeHi [Bana ®@panka, y 2022 pomi. Meron
BucokoedexktuBHoi Pimmanoi Xpomatorpadii 3 [liognoro J[lerekuiero (BEPX-ZIA/l) OyB
BUKOPUCTAHUN Il KUTbKICHOTO BH3HAUEHHS TPUTEPIICHOBHMX CAIlOHIHIB Yy 3pa3Ky, BIAMOBIIHO 10
METOJIMKH OmHcaHoi y mociimkenHi (1).

Pe3yabTaTn Ta 06rosopennsi. Merogom BEPX-JIAJ] 6yio ineHTH(iKOBaHA HASIBHICTH MATH CIIOTYK
y paBi JJaBaH 1M, 1110 BiTHOCATHCSA 0 KJIacy TPUTEPIIEHOBUX CAIlOHIHIB, a came: MaciisiHa Kuciorta (34,38
MKr/mit), 6eTynis (57,59 mxr/mi), eputpomion (15,10 mMxr/min), oneanonosa kucnora (132,61 mMxr/mo)
Ta ypcosnosa kuciora (995,81 Mkr/mi). BuznaueHi peyoBUHH BiTHOCSTBHCS 10 KJIaCy MEHTALMKITIYHUX
TPUTEPIICHOBHX CAIOHIHIB Ta BOJOAIIOTH BUCOKMM PiBHEM J0BEIEHOT (papMaKoIoriyHOi aKTUBHOCTI, a
caMe IPOTUBIPYCHOI, aHTHOAKTEPIAIbHOI, IIUTOTOKCUYHOT, TirmoimiaemMiyHoi aii Toro. Okpim Toro,
YpCOJIOBa KUCIIOTA MPOSBIISAE MPOTHU3ANANIbHY, aHTUOKCUAAHTHY aKTUBHICTH (2); MacIMHOBA KUCIOTa
Ma€ BHUPaXEHY NPOTHUMAIAPIHY akTuBHICTH (3); OeTyniH 37aTHUM JIETKO NEPEeTBOPIOBATUCS Ha
OETYyJ1IHOBY KHUCIIOTY, SIKa TPOSBISAE TAKOX MNPOTUMAISPIHHY Ta MPOTHU3aNalbHy AaKTHBHICTb.
Beryninosa kucnora Ta ii HOXiHI TaKOX MPOJEMOHCTpYBasi aHTH-BLJI akTUBHICT Ta IUTOTOKCHUYHY
airo (4); epuTpOIioN MPOSBIISAE KapAiONPOTEKTOPHY, reMaToNpOTeKTOPHY, paHO3arooBaibHy il (5).
BwmicT oneanooBoi Ta ypcoioBoi KHCIIOT y TpaBi JTaBaHIX OyJId HAWBAMIII, 110 TO3BOJISE PO3TIISIATH
JaBaHAy, SK TEPCIEKTUBHE JDKEPENI0 MPOTUBIPYCHOI, TEHNaTONPOTEKTOPHOI, MPOTHBHUPA3KOBOL
aKTUBHOCTI.

BucHoBku. TpuTeprieHOBI CaloHIHM MIMPOKO BHKOPUCTOBYIOTHCS Y CKJIaJll JIKapChbKHX 3ac00iB Ha
POCIIMHHIA OCHOBI, 3a0e3neuyroud BUCOKUH piBeHb (hapMakonoriuHoi akTuBHOCTI. IIpoBeneHe
JOCITIKCHHS TIOKA3aJI0 HasIBHICTh TPUTEPIICHOBUX CATIOHIHIB B TPABH JIABAHIH.

Cnucok jgireparypu:

1. Ivanauskas L, Uminska K, Gudzinskas Z, Heinrich M, Georgiyants V, Kozurak A, et al. Phenological
Variations in the Content of Polyphenols and Triterpenoids in Epilobium angustifolium Herb Originating
from Ukraine. Plants [Internet]. 2024; 13(1).

2. Seo DY, Lee SR, Heo JW, No MH, Rhee BD, Ko KS, et al. Ursolic acid in health and disease. Korean J
Physiol Pharmacol. 2018;22(3):235-48.

3. Choudhary N, Singh N, Singh A, Singh A. Medicinal Uses of Maslinic Acid: A Review. Journal of Drug
Delivery and Therapeutics. 2021;11:237-40.

4. Hordyjewska A, Ostapiuk A, Horecka A, Kurzepa J. Betulin and betulinic acid: triterpenoids derivatives
with a powerful biological potential. Phytochemistry Reviews. 2019;18(3):929-51.

5. Juan ME, Wenzel U, Daniel H, Planas J. Erythrodiol, a natural triterpenoid from olives, has antiproliferative
and apoptotic activity in HT-29 human adenocarcinoma cells. Molecular nutrition & food research.
2008;52:595-9.

72


mailto:*viktoria.gurina2001@gmail.com

MixkHapoHa internet-koH(epeHIis
«MODERN CHEMISTRY OF MEDICINES»,
1o 85-piuus 3 gHs HapomkeHHs nmpodecopa [lerpa OBkcenTiiioBrya besyrioro

Electrospun Nanofibres Loaded with Lavandula angustifolia Mill. Extract for
Potential Use in Cutaneous Wound Healing

Nan Yang'* G.R. Williams', and O. Mykhailenko!-?

TUCL School of Pharmacy, University College London, 29-39 Brunswick Square, London WCIN 14X,
UK

’National University of Pharmacy, Kharkiv, Hryhoriya Skovorody Street, 53, 61002, Ukraine.
*ucnvny3@ucl.ac.uk

Introduction. Many medicinal plants have a long history of therapeutic properties in wound healing. They
have excellent antimicrobial, anti-inflammatory, and antioxidant activities owing to various bioactive com-
ponents in their structure (1). Electrospun nanofibres provide high solubility and bioavailability of active
compounds and also increase the medicinal potential of these extracts (2). Electrospinning makes it possible
to combine the advantages of using plant extracts in the form of nanofibre mats for use as skin graft substi-
tutes. In this study, we investigated the potential of electrospinning of Lavandula angustifolia Mill. herb dry
water extract with polyvinylpyrrolidone (PVP) as a potential drug in skin wound healing.

Materials and methods. Lavender herb was air-dried and ground prior to analysis. The dry extract was
prepared through triple extraction in a water bath, followed by filtration, combining the extracts, and evap-
oration to obtain a dry extract. Anhydrous ethanol was selected as the solvent. The electrospinning solutions
contained 10% w/v PVP and different concentrations of lavender extract (1%, 2%, and 3.33% w/v), which
were stirred overnight to ensure complete dissolution. The resulting fibres incorporated different ratios of
lavender extract and PVP, with fibre compositions ranging from 0% w/w lavender extract for the control
sample to 24.98% w/w lavender extract in the highest concentration sample. The morphology, physical
form, and chemical analysis of polymeric nanofibres were carried out by scanning electron microscopy
(SEM), X-ray diffraction (XRD), thermogravimetric analysis (TGA), differential scanning calorimetry
(DSC), nuclear magnetic resonance (NMR), and FTIR-ATR spectroscopy. Disintegration and dissolution
tests were also conducted.

Results and discussion. Optical microscopy showed that fibres produced at 10 kV had good quality, with
uniform and smooth morphology. SEM analysis revealed that fibres containing 9.09%, 16.67%, and
24.98% w/w lavender extract had smooth surfaces, with the 9.09% w/w formulation exhibiting the best
morphology. The average diameters were 0.70 um for 9.09%, 0.77 pm for 16.67%, and 1.49 um for thick
fibres of 24.98% and 0.73 pm for think ones of 24.98%. XRD and DSC confirmed all formulations were
amorphous, and TGA demonstrated good thermal stability. FTIR-ATR showed hydrogen bonding be-
tween PVP and lavender extract, stabilising the drug's distribution and enhancing solubility. All fibres
disintegrated quickly, improving lavender extract's dissolution in PBS.

Conclusions. During fabrication, electrospun fibres containing PVP and lavender extract were successfully
produced. By adjusting the voltage from 5 to 12.5 kV and maintaining a constant flow rate of 0.5 mL/h and
a spinneret-to-collector distance of 15 cm, the optimal voltage for the electrospinning process was deter-
mined to be 10 kV. All fibre formulations displayed smooth surfaces, with the 9.09% w/w formulation
showing the best morphology. It was concluded that all fibre of different formulations were amorphous,
demonstrated good thermal stability, and dissolved more rapidly than the lavender extract alone. While
higher lavender extract concentrations showed a slight increase in dissolution speed, overall differences

were minimal, indicating that lower PVP content could still maintain rapid dissolution rates.

References

1. https://doi.org/10.1016/B978-0-12-824109-7.00014-5

2. LiuH,BaiY, Huang C, Wang Y, Ji Y, Du Y, Xu L, Yu DG, Bligh SWA. Recent Progress of Electrospun Herbal
Medicine Nanofibres. Biomolecules. 2023 Jan 16;13(1):184.
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®ditodorogepMaTUTH, BUKJINKAHI PYTOI0 3aIIalIIHOI0
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Beryn. TloHsATTs «ditodoTogeMaTuT CKIANAETBCS 3 JBOX YaCTHH: «(iTO» - pocCIMHA Ta
«(horonepmaTuT» - 3anagbHa XBopoOa LIKipH, 110 BUKIIMKaHA JIi€lo cBiTiIa. JlaHa MaTooris BAHUKAE B
pa3l KOHTakTy IIKIpM 3 TEBHHUMU BHMJAMU POCIMH Ta MOJANbIIUM mepeOyBaHHsAM min Y-
BUIIPOMIHIOBaHHAM. J{aHuii HanpsiM HaOyB pPO3BUTKY Y MeAWYHIH JiTepatypi TUbku y XX ct. [lepri
OIMCAaH1 BUMIAJIKW XBOPOOU MOB’s13aHi 3 HAPOIHOIO MEAULIMHOIO, TIPH 3aCTOCYBaHHI POCIIMH y pUTyaiax
Ta CIIOCTEPEKEHHSIM 3a iX BIUIMBOM Ha IIKipy mia niero coHus. Haifwacrime ¢itodoroaepmarut
BUHHKA€E MPU KOHTAKTI 3 pociauHamu 3 poaunu Ceneposi (OopiioBuK, (eHxenb, ykpor) Ta PyTosi
(pyTa, 6epramort, naiim). PyTa 3amamHa - pocianHa, 0 € HEIOCTaTHRO BUBYEHA 3 JAHOTO MPUBOLY,
TOMY JIOCJIIJPKCHHSI IAaHOTO HANPSIMY € aKTYaJIbHIMHU.

Marepianu Ta Metoam. AHani3 JiTeparypHux jkepen 3 PubMed, ScienceDirect; kmtodoBi crosa:
«Pyra 3amarinay, «(pOTOTOKCHYHICTBY», «(hiTOhOTOACpPMATUTY.

Pe3yabTaT Ta 00roBopeHHs. Pyrta 3anamina — TpaB’sIHUCTa POCIIMHA 13 SCKPABO-KOBTUMHU KBITKaAMU
Ta OJIAKUTHO-3€JIEHUMH JIMCTOUKAMH, 1110 PO3MOBCIO/KEHA Y TUKOMY Ta KyJIbTHBOBAHOMY BUIJISI B
kpainax €Bponelicekoro Corosy i IliBnenniit AMepur. 3 JaBHUX YaciB POCIMHA BUKOPHCTOBYBAJIach
IpY JTIKYBaHHI Pi3HUX 3aXBOPIOBaHb. AJIe CJIil BpaXOBYBaTH HEOE3MEUHICTh PU KOHTAKTI 3 POCIHHOIO,
BOHA 37]aTHA BHUKJIMKATH CUJIbHI HAIIKIPHI OMIKW. Y JITEpaTypi OMHCAHO JIMIIE JCKUIbKA BUMAJIKIB
(biTOOTOTOKCUYHOCTI, aJie MPH I[bOMY BCi BOHU MAOTh IOCUTh BaXKKY KJIIHIUHY KapTHHY. [1]
XiMIYHUM CKJIaJ POCIMHU € JIOCUTHh MIMPOKUM Ta MICTUTHh y c00i (ypoKymapuHu (TIcopajieHH),
aNKanoinu, TepreHoinu, GpeHonbHi cnoiayku. Came ¢GypokymMapuHu pyTH (5-METOKCHUIICOpalieH, 8-
METOKCHIICOPAJIeH) BIANMOBINAal0OTh 32 (OTOTOKCHYHICTH POCIMHHOT CHpPOBHMHM. HanOinmbin
HEeOEe3MeYHOI0 PEYOBHHOK0, OCOOJIMBO IIiJ] Yac MBITIHHS, BU3HAHO 8-MeTokcurcopaieH. [2] Tak, mpu
KOHTaKTHI 3 ypOKyMapruHaMH Ta MOJAIBIIAM HiepeOyBaHHsM 1117 Y O-BUIIPOMiHIOBaHHSIM BUHUKAIOTh
OIIIKH, IOAPa3HEHHs, CBepOiXK, OTb. Y MoJanbIIoMy 3’ SIBIISIIOTHCS MIrMEHTHI MK, CITijt 3ayBaXUTH,
0 HACHIIKM KOHTAaKTy 3 pyTolo € iHauBigyansHuMu. JlikyBanHs ¢itodoronepmatury €
CHUMIITOMATUYHUM Ta MIATPUMYIOUHM.

Bapro 3ayBakuTH, icHye 0e3:114 MO3UTUBHUX aCTIEKTiB BUKOPHCTaHHS ()ypOKYMApHHIB y MEIULIMHI IS
XiMioTeparii, pH JIIKyBaHH1 BITUIIT0, icopia3y i Jimdomu. [2] Jlo Toro x, 3 eKCTPaKTy PyTH BUILIEHO
16 ankanoizniB Ta TOCTIHKEHO, [0 OJIMH 3 HUX CIIPHsi€ BUPOOJICHHIO MENIaHIHy i 3aXHIa€ MEITaHOLUUTH
BiJl OKHMCHEHHS. 3aBASKH LIbOMYy MO)KHA BHKOPHCTOBYBATH CHUPOBHMHY JUIS PO3POOKH JIIKIB NPOTH
BiTLIIr0.[3]

BucnoBku. TakuMm uyMHOM, pyTa 3amaimHa 37aTHa BUKJIMKATH BaXKl KIIHIYHI KapTHHU
¢iTodoTonepmMaTuTy, JIKyBaHHS SKOTO € JTOCUTh BaXXKMM. He AMBISUMCH Ha Lie, IPU TPaBHIBHOMY
BUKOPHCTaHHI, 3arOTiBJIi CHPOBUHHU Ta (PpaKIiOHyBaHHI ii eKCTPAKTIB € BEJTUKa KIJIbKICTh TOCIIKEHb,
K1 MATBEP/PKYIOTh TO3UTHBHY aKTUBHICTH (DiITOOTOKCHYHUX CHONIYK MPH Teparmii XBopoo mkipu. Y
BUCHOBKY, pyTa Ma€ BEJIMKUHN MOTEHIiaJ y JIKYBaHHI BITJIIr0, ICOpia3y Ta paKy MIKIpH.

Cnmucok jgitepatypu:

1. Avallone G., Mastorino L., Agostini A., Merli M., Siliquini N., Rubatto M., Fierro M. T., Ribero S., Quaglino P. Ruta
graveolens phytophotodermatitis. Dermatol Online J. 2021; 27(7): 20.

2. Eickhorst K., DeLeo V., & Csaposs J. Rue the herb: Ruta graveolens-associated phytophototoxicity. Dermatitis. 2007;
18(1): 52-55.

3. Pazilaiti A., Zuopeng L., Deng Z., Lan J., Guoan Z., Haji Akber A. Ruta graveolens: Boost melanogenic effects and
protection against oxidative damage in melanocytes. Antioxidants. 2023; 12: 1580.
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Development of new dual antiviral/anti-inflammatory inhibitors in silico for the
treatment of COVID-19

V. Ivanov'*, A. Zakharov!, O. Mykhailenko?, S. Kovalenko', L. Yevsieieva?, V. Georgiyants?,
0. Kalugin!

V. N. Karazin Kharkiv National University, Kharkiv, Ukraine
’The National University of Pharmacy, Kharkiv, Ukraine
*e-mail: vivanov@karazin.ua

One of the most promising directions in modern pharmacy is the development of dual-purpose drugs.
Such drugs include dual inhibitors. In the present work, a number of promising structures are considered
that are potentially capable of exerting both anti-inflammatory and antiviral (anti-COVID-19) effects.
Receptor-oriented docking was performed using the most likely macromolecular targets aimed at
both inhibiting the main pathways of viral replication and reducing the inflammatory process in dam-
aged tissues. The hit molecules were shown to have the potential to inhibit SARS-CoV-2 Mpro and
PLpro proteases involved in the mechanisms of viral replication, as well as the potential to inhibition
of Janus kinase, which mediates signaling responsible for inflammation processes.

Nine key hub genes (ACE2, STAT1, SRC, PIK3R1, HIF1A, ESR1, ERBB2, CDC42 and BCL2L1)
were selected for molecular modelling. In the present work, we performed docking of a home library
to the hub targets described above, which were previously identified as potential targets of the phar-
macological mechanisms of action of cepharanthine against COVID-19. The docking was performed
using AutoDock Vina.

Molecular docking results of the investigated molecules show a good potential to inhibit the target
2AIJF, the spike receptor binding domain of the SARS coronavirus in complex with its receptor, as
well as the pool of targets responsible for modulating the immune response.

Conclusion. Virtual in silico screening and receptor-based docking in three-dimensional structural
models of active sites of biological molecules involved in the mechanisms of SARS-CoV-2 virus
exposure to the organism was performed using cepharanthine as a representative structure. A number
of hits were identified that were characterised by binding energies to target active sites at or above
the level of the representative structure of cepharanthine. Receptor-based docking showed that the hit
molecules had the potential to inhibit Mpro and PLpro SARS-COV-2 proteases, which are involved
in viral replication mechanisms, as well as Janus kinase, which mediates intracellular signaling and
is responsible for inflammatory processes.

Acknowledgments: Authors acknowledge Grant 2021.01/0062 “Molecular design, synthesis and

screening of new potential antiviral pharmaceutical ingredients for the treatment of infectious dis-
eases COVID-19” from the National Research Foundation of Ukraine.
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