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Introduction. The problem of epilepsy treatment has been described. The relevance
of the search of new herbal anticonvulsants has been substantiated.
Aim. To find connections between different groups of lipophilic compounds content
of Datura stramonium, Belladonna officinalis, and Hyoscyamus niger extracts and
intensity of their anticonvulsant action.
Materials and methods. Above-ground parts of Datura stramonium, Belladonna
officinalis, and Hyoscyamus niger, were gathered in Ukraine, cleaned, washed, dried
and used for further research. The extracts were prepared using water as a solvent in
a ratio 1 to 20 and then were dried under the vacuum. The Agilent Technologies gas
chromatograph 6890 series with mass spectroscopy detector was used. Carrier gas
was helium. Samples were starting to put into column when temperature of detector
reached 250 °C. Compounds were identified by using the Nist 05 and Wiley 138 library
databases of the GC-MS system.
Results. As a result of research, in dry aqueous extracts of Datura stramonium leaves,
Hyoscyamus niger herb, and Belladonna officinalis herb 58, 50 and 59 lipophilic
compounds, respectively, were determined. In mice subjected to Pentylenetetrazole-
induced seizures, the dry aqueous extract of Hyoscyamus niger herb, has shown the
most pronounced anticonvulsant activity.
Conclusion. The dry aqueous extract of Hyoscyamus niger herb can be a promising
substance for original herbal remedy with anticonvulsant properties creation.
Key words: chemical composition, Solanaceae family, antiepileptic remedies.

Introduction. Epilepsy is a serious neurological disorder involving recurrent
convulsions. It is well-known that this brain disorder may lead to serious
neurobiological, cognitive, psychological, and social consequences. Besides,
in adult patients some cognitive complaints, such as mental slowness, memory
difficulties and attention deficits may happen. As a rule, in children patients,
cognitive problems are more extensive and are in language troubles, learning
difficulties, low achievements, behaviour problems and finally unfortunate socio-
professional prognosis [5, 6]. Despite the availability of a wide range of antiepileptic
medicines, one should not forget the significant risk of side effects when using
all modern remedies for treatment epilepsy [3]. In the last few years, there has
been an exponential growth in the herbal medicine research. Expansion and
deepening of knowledge about chemical composition of herbs and research of
pharmacological properties of the biologically active compounds recently have
resulted in a significant increase of herbal medicines development and use
[7]. This can be explained by the fact that herbal remedies are safer compared
with synthetic therapies, even during long-term use. Probably, this property is
usually due to multicomponent composition of herbs, because the synergism
of biologically active compounds in herbal remedies precludes the efficiency of
their individual substances or fractions [3, 4]. Therefore, the development of new
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drugs derived from herbal remedies with anticonvulsant properties still remains
problematic and is an important direction to solve this problem. During our
previous research, anticonvulsant properties of the Solanaceae family members,
such as Datura stramonium, Belladonna officinalis, and Hyoscyamus niger, were
discovered. The anticonvulsant properties of extracts from the mentioned herbs
were confirmed on experimental seizure models with different neurochemical
mechanisms, and the strong antiepileptic potential these extracts was identified
[8]. Obtained results demanded more depth study of anticonvulsant properties
of herbs mentioned above, in particular, to analyze relations between chemical
composition of Datura stramonium, Belladonna officinalis, and Hyoscyamus niger
and their anticonvulsant properties. In the analysis of literature data devoted to
this given scientific subject, our attention was drawn to the anticonvulsant activity
of different lipophilic components of herbs. Therefore, the aim of our research was
to find any connections between different groups of lipophilic compounds content
of Datura stramonium, Belladonna officinalis, and Hyoscyamus niger extracts and
intensity of their anticonvulsant action.

Materials and methods. Reagents from Sigma-Aldrich (USA) and Merck
(Germany) were used and prepared according to the requirements of the State
Pharmacopoeia of Ukraine. Above-ground parts of Datura stramonium, Belladonna
officinalis, and Hyoscyamus niger, were gathered in Ukraine, cleaned, washed,
and dried. After complete drying, the dry herbs were stored at room temperature.
Then, herb samples were powdered and used for further research. The extracts
were prepared as follows: 100 g of the air-dried and powdered herb (either Datura
stramonium, or Belladonna officinalis, or Hyoscyamus niger) was placed into
a percolator, and extraction was allowed to run using water as a solvent in a
ratio 1 to 20 at 80°C for 2 hours. Then, the obtained extracts were filtered and
concentrated in a vacuum-evaporation apparatus at 50-60°C and at 80-87 kPa
to a thick consistency. Finally, the extracts were dried under the vacuum in the
desiccators until a residual moisture content of 5% was attained. To determine
lipophilic compounds, GC-MS analysis by previously developed method has been
used [2]. The Agilent Technologies gas chromatograph 6890 series with mass
spectroscopy detector was used; fitted with a column (30 m x 0.25 mmi. d.). The
following oven temperature program was used: 50 °C for 1 min then 4 °C / min
up to 320 °C: this final temperature was held for 9 min. Carrier gas was helium
with a constant flow rate of 1.2 mL/min. Samples were starting to put into column
when temperature of detector reached 250 °C. Compounds were approximately
identified by using the Nist 05 and Wiley 138 library databases of the GC-MS
system. The composition was computed from the GC peak areas according to the
method without using any correction factors.

Results and discussion. As a result of research, in dry aqueous extract
of Datura stramonium leaves 58 lipophilic compounds were determined. Among
lipophilic compounds of dry aqueous extract of Datura stramonium leaves,
fatty acids (caprylic, myristic, palmitic, stearic, linolenic, and docosanoic acids);
carbohydrates (neophytadien, nonacosan, triacontan); alcohols, ketones, and
carbon acids (phytol, farnesol, phtalat); terpenoids; alkaloids (anhydroatropine,
hyoscine); and phytosterols characterized by the highest amount. Dry aqueous
extract of Hyoscyamus niger herb characterized by the presence of 50 lipophilic
compounds. Alkaloids (anhydroatropine, atropine, hyoscyamine); fatty acids
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(isovaleric, caprylic, myristic, palmitic, stearic, linolenic, linoic, phenylacetic, lauric
and eicosanoic acids); carbohydrates (neophytadien, heptacosan, nonacosan);
alcohols, ketones, and carbon acids (phytol, farnesol, phtalat); terpenoids
(loliolide, dihydroactinidiolide); phytosterols (squalene, sitosterol, tocopherol)
were determined in the highest concentrations (Fig.).

Figure. GC-MS chromatogram of lipophilic compounds of dry aqueous
extract of Hyoscyamus niger herb

In dry aqueous extract of Belladonna officinalis herb 59 lipophilic compounds
were determined, e.g.: fatty acids (isovaleric, caprylic, myristic, palmitic, lauric,
oleic, linolenic, linoic); carbohydrates (neophytadien, nonacosan, triacontan);
alcohols, ketones, and carbon acids (phytol, farnesol, phtalat); terpenoids
(loliolide); alkaloids (anhydroatropine, hyoscine, hyoscyamine, scopoletin); and
phytosterols (squalene, tocopherol). In mice subjected to Pentylenetetrazole-
induced seizures [1], the dry aqueous extract of Hyoscyamus niger herb, as the
reference drug Sodium valproate, has shown the most pronounced anticonvulsant
activity, resulting in a significant increase in the latency period of the appearance
of the first seizure, reducing lethality, severity of seizures and the duration of the
convulsive period in the group. Both dry aqueous extracts from Datura stramonium
leaves and Belladonna officinalis herb did not practically differ from each other in
realization of the anticonvulsant activity, which is probably depend on differences
in lipophilic compounds content. Considering the fact that the dry aqueous extract
of Hyoscyamus niger herb has shown the highest anticonvulsant properties, it
can be a promising substance for original herbal remedy with anticonvulsant
properties creation.

Conclusion. Phytochemical analysis and research of anticonvulsant
properties of dry aqueous extracts from Datura stramonium, Belladonna
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officinalis, and Hyoscyamus niger has been carried out. Results have shown
high amount of lipophilic compounds in the analyzed extracts with prevalence
of fatty acids, carbohydrates, alcohols, ketones, carbon acids, alkaloids, and
phytosterols. The dry aqueous extract of Hyoscyamus niger herb has shown the
highest anticonvulsant properties, so it can be a promising substance for original
herbal remedy with anticonvulsant properties creation.
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FO. C.lMpokoneHko, B. A.lNeopeisHu, B. A.MiweHko

BuB4eHHsA XimiyHOro cknagy npeacTtaBHUKIB pOoAVHMU
Solanaceae onA CTBOpeHHA HOBUX NpOTUENiNenTUYHNX
3acobiB

HauioHanbHun chapmaueBTUYHUI YHiBepcuTeT, XapkKiB

Bctyn. OxapakTtepusoBaHo npobnemy nikyBaHHsi eninencii Ta obrpyHToBaHO Heob-
XiAHICTb MOLLYKY HOBUX POCIIMHHUX aHTUKOHBYbCaHTIB.

MeTa. BcTtaHOBUTM B3aEMO3B’SI30K MiXX BMICTOM PIi3HMX rpyn MinoginbHUX Cnonyk
ekcTpakTiB Datura stramonium, Belladonna officinalis Ta Hyoscyamus niger Ta ix
NPOTUCYAOMHOIO aKTUBHICTIO.

Marepianu Ta metogu. HagsemHi yactnHm Datura stramonium, Belladonna officinalis
Ta Hyoscyamus niger 6ynu 3ibpaHi B YkpaiHi, O4MLLEH], BUCYLLIEHI Ta BUKOPUCTaHI Ans
[ocnigxeHHs. [na npurotyBaHHA eKCTPaKTiB BUKOPUCTOBYBanM Bogy K eKCcTpareHTa
y cniBBigHoLWeHHi 1 8o 20; NOTiM eKCTpaKTK BUCYLLYBanu y Bakyymi. [Ins 4oCnigaXeHHs
BWKOPWCTOBYBAaINu rasoBun xpomartorpad 3 mac-getektopom Agilent Technologies gas
chromatograph 6890. Y sKocTi rasy-HOCisi BUKOPUCTOBYBanu renin. 3pasku novnHanm
BHOCWTU Y KOIMOHKY 3a TemnepaTtypu getektopa 250 °C. Cnonyku igeHTudikysanu 3a
ponomoroto 6ibniotek mac-cnekTpiB Nist 05 Ta Wiley 138.

PesynbraTtu. B pesynbraTi 4OCHIOXKEHHSA Yy CyxXuX BOOHUX ekcTpaktax nuctda Datura
stramonium, TpaBu Hyoscyamus niger Ta TpaBu Belladonna officinalis ©6yno
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ineHTudikoBaHo 58, 50 Ta 59 ninodinbHUX cnonyk, BiANOBIAHO. Ha kopa3onosiv
MoZerni CyaoM y MULLEN CyXM BOOHWWA eKCTpakT TpaBu Hyoscyamus niger nokasas
HaMOINbLL BUPaXEHY NPOTUCYOOMHY aKTUBHICTb.

BucHoBku. Cyxuin BOOHWUI eKCTpakT TpaBu Hyoscyamus niger BusiBUBCS HanbinbLu
NeprneKkTUBHOK CyOCTaHuielo Ana po3pobku OpUriHanNbHOro MNPOTUCYAOMHOrO  ni-
KapCbKoro 3acoby pOCNMHHOIO NOXOAXEHHS.

KnrouoBi cnoBa: xiMiyHui cknag, poguHa Solanaceae, npotveninenTuyHi 3acobu.

KO. C.lMpokoneHko, B. A.leopausiHy, B. A.MuweHko

M3yyeHne xMmmn4yeckoro coctaBa npegcraBuTenemn
cemencTBa Solanaceae ansa co3gaHusa HOBbIX
NPOTMBO3INUIENTUYECKUX CPEACTB

HaumoHanbHbIN chapmaueBTUYECKU yHUBEepcUTeT, XapbKoB

BeepeHue. OxapaktepudoBaHa npobnema neveHus asnunencum n ob6ocHOBaHa
HeobXx0aAMMOCTb MOMCKA HOBbIX PACTUTENbHbLIX aHTUKOHBYSIbCAHTOB.

Lenb. YcTaHOBMTb B3aMMOCBA3b MEXAY COAEpXaHWeM PasfuyHbIX rpynn funo-
PuUnbHbIX coeauHeHun akctpakToB Datura stramonium, Belladonna officinalis Ta
Hyoscyamus niger n nx npoTMBOCYAOPOXHON aKTUBHOCTbIO.

Martepuanbl u metoabl. HagsemHyto yactb Datura stramonium, Belladonna offici-
nalis Ta Hyoscyamus niger cobupanu B YkpauHe, 3aTeM OuuLlanu, BbICyLUMBanu u
ucnonb3oBanu Ans uccnefoBaHusi. Onsi NpUrotoBrieHWs 9KCTPaKTOB MUCMONb3oBanu
BOAY KaK 9KCTpareHT B COOTHOLLEeHnM 1:20, 3aTeM 3KCTPaKTbl BbICYLLUMBANuN B BaKyyme.
[nsa nccnegosaHus Mcnonb3oBany ras3oBbiv xpomartorpad ¢ macc-getekropom Agilent
Technologies 6890. B kauecTBe rasa-Hocutensi ucnonb3osanu renuin. O6pasuibl BBOAUIM
B KOJNOHKY npu Temnepatype aetektopa 250 °C. CoegunHeHus naeHTudmumposanm ¢
nomoLwbto 6nbnunotek macc-cnektpos Nist 05 n Wiley 138.

PesynkraTthl. B pesynsrate MccrnenoBaHns B CyxvMX BOAHbIX 9KCTpaKTax U3 NUCTbEB
Datura stramonium, Tpaebl Hyoscyamus niger n TpaBbl Belladonna officinalis ©binn
naeHtuduymposarsl 58, 50 n 59 nunounbHLIX coeanHeHn, COOTBETCTBEHHO. Ha
MOZEenM KopasonoBbIX CyA0POr y MbILLEN CyXON BOAHbBIV 3KCTPaKT Tpasbl Hyoscyamus
niger nokasan Hanbornee BbIpaXXeHHYH NPOTUBOCYAOPOXKHYH aKTUBHOCTb.

BbiBogbl. Cyxon BoAHbIM 3KCTpaKT Tpaebl Hyoscyamus niger siBnsietca Hanbornee
nepcrneKkTUBHON cybcTaHumen ans pa3paboTkM OpUrnHanbHOrO NPOTUBOCYA0POXHOIO
CpeacTBa pacTUTENBHOMO NPOUCXOXAEHUS.

KnioueBble crnoBa: xMMUYeEcKUA cOCTaB, CEMeNCTBO Solanaceae, npoTvMBO3NM-
nenTuyeckne cpeacTaa.
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