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In the Ukrainian flora such plants as Forsythia europaea Deg. et Bald, Jasminum officinale L., Berberis
thunbergii DC, Weigela hybrida Jaeg., Ligustrum vulgare L., and Corylus avellana L. hold a special
place among shrubs. The aim of our research was to analyse the relationship between the chemical
composition and the anticonvulsant activity of the extracts from leaves of the given shrubs. The highest
content of flavonoids has been determined in aqueous extracts of Forsythia europaea (2.83%) and
Corylus avellana (1.95%) leaves comparing to other extracts. The highest amount of polyphenols has
been determined in Corylus avellana ethanol (96%) extract (1.31%) and Jasminum officinale etha-
nol (50%) extract (1.30%). The dry aqueous extract of Corylus avellana leaves has shown the most
pronounced anticonvulsant activity. Dry extracts of Berberis thunbergii leaves, Weigela hybrida leaves, and
Ligustrum vulgare leaves have not revealed a significant anticonvulsant activity. According to the
strength of the effect the dry aqueous extract of Corylus avellana can be a promising substance for

creating an original herbal remedy with anticonvulsant properties.

Garden plants, both ornamental and edible, are one
of the largest groups of plants [13]. They are widely used
in horticulture both for esthetic territory design and for
protection from noise and dust, as well as for agricul-
tural households.

In the Ukrainian flora such plants as Forsythia eu-
ropaea Deg. et Bald, Jasminum officinale L., Berberis
thunbergii DC, Weigela hybrida Jaeg., Ligustrum vul-
gare L., and Corylus avellana L. hold a special place among
shrubs, mostly due to their unintelligibility and effective
appearance [8, 9]. Therefore, shrubs widespread in Ukra-
ine are promising objects for scientific research since dif-
ferent types of phytochemical and pharmacological ana-
lysis will contribute to their future demand in pharma-
ceutical manufacturing.

Previously, different studies, particularly by scien-
tists of the National University of Pharmacy, devoted to
the phytochemical and pharmacological research of the
Ukrainian flora shrubs were carried out. For instance, the
membrane stabilizing, anti-inflammatory, anticoagulant,
anti-ulcer, and strengthening blood vessel activities of
Corylus avellana L. extracts were determined [3, 7]. The
results of studying Ligustrum vulgare L. have shown the
presence of different groups of compounds, as well as a
pronounced anti-inflammatory and antimicrobial activi-
ty of the tincture from Ligustrum vulgare L. leaves [4].

While analysing publications devoted to the anticon-
vulsant activity of herbs some results concerning the study
of the mechanisms of action for extracts from leaves,
roots or buds of different either ornamental or edible
shrubs, e. g. Forsythia europaea Deg. et Bald, Jasminum
grandiflorum hydroalcoholic extract, Berberis integer-
rima L. (root), Corylus avellana L. (buds), etc., were
found [10, 11, 12, 14, 16, 17]. Earlier, the chemical com-

position of leaves from the Ukrainian flora shrubs was
analysed by the methods of absorption spectroscopy [1].
Nevertheless, during the analysis of the anticonvulsant
activity of extracts of the plants mentioned the study of
their chemical composition became relevant. Therefore,
the aim of the present study was to analyse the relati-
onship between the chemical composition of extracts from
leaves of the Ukrainian flora shrubs and their anticon-
vulsant activity.

Materials and Methods

Reagents from Sigma-Aldrich (USA) and Merck (Ger-
many) were used and prepared according to the require-
ments of the State Pharmacopoeia of Ukraine and Euro-
pean Pharmacopoeia.

Pentylenetetrazole was purchased from Sigma-Al-
drich (USA).

Sodium Valproate was used in the form of syrup,
57.64 mg/1 ml (trade name Depakine, Sanofi-Aventis,
France).

Leaves of Forsythia europaea Deg. et Bald, Jasmi-
num officinale L., Berberis thunbergii DC, Weigela hy-
brida Jaeg., Ligustrum vulgare L., and Corylus avella-
na L. were gathered during the flowering season (in full
bloom) in Ukraine. The herbal material was cleaned and dried.
After complete drying, the dry herbs were kept at room
temperature. Then, herb samples were powdered and used
for further research.

The extracts were prepared as follows. Place 100 g
of the air-dried and powdered leaves into a percolator,
and allow extraction to run using water, or 50% ethanol,
or 95% ethanol as a solvent in the ratio of 1 to 20 at 80°C
for 2 h. Then, filter the extracts and concentrate it in a vacu-
um-evaporation apparatus at 50-60°C and at 80-87 kPa
to a thick consistency. Finally, dry each extract under
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Extracts
1 - C. avellana aqeous extract 10 - W. hybrida aqeous extract
2 - C. avellana ethanol (50%) extract 11 - W. hybrida ethanol (50%) extract
3 - C. avellana ethanol (96%) extract 12 - W. hybrida ethanol (96%) extract
4 - B. thunbergii ageous extract 13 - J. officinale ageous extract
5 - B. thunbergii ethanol (50%) extract 14 - J. officinale ethanol (50%) extract
6 - B. thunbergii ethanol (96%) extract 15 - J. officinale ethanol (96%) extract
7 - L. vulgare ageous extract 16 - F. europaea ageous extract
8 - L. vulgare ethanol (50%) extract 17 - F. europaea ethanol (50%) extract
9 - L. vulgare ethanol (96%) extract 18 - F. europaea ethanol (96%) extract
Fig. 1. The content of flavonoids in the extracts analysed.
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Extracts

1 - C. avellana ageous extract

2 - C. avellana ethanol (50%) extract
3 - C. avellana ethanol (96%) extract
4 - B. thunbergii ageous extract

5 - B. thunbergii ethanol (50%) extract
6 - B. thunbergii ethanol (96%) extract
7 - L. vulgare aqeous extract

8 - L. vulgare ethanol (50%) extract

9 - L. vulgare ethanol (96%) extract

10 - W. hybrida ageous extract
11 - W. hybrida ethanol (50%) extract
12 - W. hybrida ethanol (96%) extract
13 - J. officinale ageous extract
14 - J. officinale ethanol (50%) extract
15 - J. officinale ethanol (96%) extract

16 - F. europaea ageous extract

17 - F. europaea ethanol (50%) extract

18 - F. europaea ethanol (96%) extract

Fig. 2. The content of polyphenols in the extracts analysed.
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vacuum in the desiccators to yield a dry extract with a
residual moisture content of 5%.

The assay for flavonoids was carried out according
to the method developed [1, 2]. Flavonoid standard so-
lutions of 100 uM were used.

The assay for polyphenols was carried out by the me-
thod of absorption spectrometry after adding the phos-
phorus molybdenum-tungsten reagent [2]. The reference
solution of pyrogallol was used.

Adult male random-bred albino mice weighing 18-25 g
were received from the vivarium of the Central Rese-
arch Laboratory at the NUPh (Kharkiv, Ukraine). The
animals were treated in accordance with Directive 2010/
63/EU of the European Parliament and of the Council
of September 22, 2010, on protection of animals used
for scientific purposes. The animals were randomly di-
vided into groups of 6-8 mice.

All the experimental protocols were approved by the
Committee of Bioethics of the National University of
Pharmacy.

All tested samples were dissolved (or suspended) in
distilled water and administered into the stomach in the
empiric dose of 100 mg/kg for 2 days [6]. The reference
drug Sodium Valproate was introduced intragastrically
in the dose of 300 mg/kg in a similar mode [5]. The cont-
rol group was treated with distilled water. The seizure
agent pentylenetetrazole was given subcutaneously
(80 mg/kg) on the second day for 30 min after intro-
duction of herbal samples. After that the animals were
observed for 1 h [6].

The anticonvulsant activity was assessed using the
following indicators: the latency period, the number of
clonic-tonic convulsions per 1 mouse, % of mice with
clonic and tonic convulsions, severity of seizures, dura-
tion of the convulsive period, the time of death, lethality.

The statistical analysis was carried out using the STA-
TISTICA 8.0 software package. Differences between expe-
rimental groups were analysed using the Mann-Whitney
U test and the Fisher angular transformation. The level
of statistical significance was considered as p < 0.05.

Results and Discussion

The content of flavonoids and polyphenols in dry ext-
racts from leaves of the Ukrainian flora shrubs was studied
and recalculated. The results are summarized in Fig. 1
and in Fig. 2, respectively.

As shown in Fig,. 1, the highest content of flavonoids was
determined in aqueous extracts, in particular, in dry extracts of
Forsythia europaea (2.83%) and Corylus avellana (1.95%).
The lowest content of flavonoids was determined in the dry
ethanol (96%) extract from Corylus avellana leaves (0.41%).

In general, the results presented in Fig. 2 show rather
high amount of polyphenols in the extracts analysed.
Thus, the highest amount of this group of compounds
was determined in ethanol (96%) extract (1.31%) of Cory-
lus avellana, ethanol (50%) extract (1.274%) of Berbe-
ris thunbergii, and ethanol (50%) extract (1.30%) of Jas-
minum officinale. The lowest content of polyphenols was
determined in the dry ethanol (96%) extract from Berbe-
ris thunbergii leaves (0.623%) compared to the rest of
the extracts analysed.

In mice subjected to Pentylenetetrazole-induced sei-
zures [15] the dry aqueous extract of Corylus avellana
leaves, as well as the reference drug Sodium Valproate,
showed the most pronounced anticonvulsant activity, re-
sulting in a significant increase in the latency period of
the first seizure occurrence, reducing lethality and du-
ration of the convulsive period in the group. Both dry
ethanol (50%) and ethanol (96%) extracts from Corylus
avellana leaves did not practically differ from each oth-
er in their anticonvulsant activity. In general, the anti-
convulsant effect of Corylus avellana extracts increased
with the ethanol concentration decrease.

Dry extracts of Berberis thunbergii leaves, Weigela
hybrida leaves, and Ligustrum vulgare leaves did not show
a significant anticonvulsant activity: duration of the con-
vulsive period and severity of seizures increased, as well
as high lethality levels were observed in the groups com-
pared to the control animals.

Therefore, the dry aqueous extract of Corylus avel-
lana leaves has shown high anticonvulsant properties,
which probably depend on the synergism of the effect
of biologically active compounds. According to the strength
of the effect the dry aqueous extract of Corylus avellana
can be a promising substance for creating an original
herbal remedy with anticonvulsant properties.

Conclusions

The phytochemical analysis of dry extracts from the
Ukrainian flora shrubs leaves has been carried out, and
their anticonvulsant properties have been studied. The
results have shown a high amount of polyphenols in the
extracts analysed. The highest content of flavonoids has
been determined in aqueous extracts, in particular, in For-
sythia europaea (2.83%) and Corylus avellana (1.95%)
dry extracts.

The dry aqueous extract of Corylus avellana leaves
has shown high anticonvulsant properties compared to
the other extracts analysed. At the same time, dry extracts
of Berberis thunbergii leaves, Weigela hybrida leaves,
and Ligustrum vulgare leaves have not revealed a sig-
nificant anticonvulsant activity.
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MOPIBHANIbHE ®ITOXIMIYHE TA ®APMAKOJNOINYHE BUBYEHHA EKCTPAKTIB JIUCTA
YATFAPHUKIB ®ITOPU YKPAIHU

H.A.BnusHrok, FO.C.[IpokoneHko, B.A.[eopeisHy, B.B.LjugyHiH

Knroyoei crnioea: chimoximiyHul aHania; ghapmakornoeiyHul aHania; ¢ghriopa YkpaiHu; YazapHUKU;
ekcmpakm

Y ¢briopi YkpaiHu maki pocniuHu, sik Forsythia europaea Deg. et Bald, Jasminum officinale L., Berberis
thunbergii DC, Weigela hybrida Jaeg., Ligustrum vulgare L. ma Corylus avellana L. nocidaromb ocob-
nuse micue ceped YacapHukie. Memoto Hauwio2o 0ocnidxeHHs1 6yro 8UBYeHHS 83aEMO38 93Ky MiX Xi-
MiYHUM cKk1adoM ma npomucyOGOMHOI aKmUBHICIMIO eKcmpakmie 3 iucms npedcmaesrieHUX POCIIUH.
Y pesynbmami npoeedeHo20 aHasi3y 6yro ecmaHoeieHo, Wo 800HI ekcmpakmu Forsythia europaea
ma Corylus avellana xapakmepu3ytombcsi Haubinbwum emicrmom ¢hria8oHOIdI8 y MOPIBHSIHHI 3 iIHWU-
MU ekcmpakmamu, wo aHanisysanucb. Cyxul criupmosuti (96%) ekcmpakm Corylus avellana ma cy-
xud cnupmosuti (50%) ekcmpakm Jasminum officinale xapakmepu3sysanucs Hauguuwum 8Micrmom rnosii-
peHornig (1,314% ma 1,301%, gidrosidoHo). Halibinbw supaxeHum rnpomucyOoMHUM eheKmMOM XapakK-
mepu3sysascs cyxuli 600HuUl ekcmpakm nucmsi Corylus avellana. Cyxi ekcmpakmu nucms Berberis
thunbergii, Weigela hybrida i Ligustrum vulgare He nposisunu 3Ha4HUX rnpomucyOoMHUX 8/1acmueoc-
meu. OmpumaHi pe3ynbmamu 00380/1510Mb Oxapakmepu3dysamu cyxuli 600HuUl ekcmpakm Corylus
avellana sik nepcriekmusHy cybcmaHUuito 015 po3pobku opuziHaibHO20 himomeparnesmu4yHoO20 3a-
coby 3 npomucyAoMHOK Ji€to.

CPABHUTEJIbHOE PUTOXUMMNYECKOE U ®PAPMAKOJTIOMTMYECKOE U3YYHEHUE
OKCTPAKTOB JINCTLEB KYCTAPHUKOB ®J1OPbl YKPAUHbDI

H.A.BnusHrok, FO.C.[IpokoneHko, B.A.leopzausiHy, B.B.l|bieyHUH

Knrodeeslie crioea: chumoxumuyeckull aHanu3s; chapmakoroaudeckuli aHanus, ¢oriopa YKpauHsbl;
KycmapHUKU; aKcmpakm

Bo prniope YkpauHbl makue pacmeHusi, kak Forsythia europaea Deg. et Bald, Jasminum officinale L.,
Berberis thunbergii DC, Weigela hybrida Jaegq., Ligustrum vulgare L., u Corylus avellana L. 3aHuma-
tom ocoboe mecmo cpedu KycmapHUKos. Llenbto Haweezo uccriedosaHusi bbisio u3yHeHuUe 83aUMOCesi-
3U XUMUYECKO20 cocmasa U rpomusocyOopoXxHO20 0elicmeusi 3KCmpakmos u3 fiucmees rnpedcmas-
JleHHbIX pacmeHuli. B pe3ynbsmame npogedeHHO20 aHasnu3a 6b1r10 06HapyXeHo, Ymo 800HbIEe 3KC-
mpakmal Forsythia europaea u Corylus avellana xapakmepu3yromcsi HausbiclUuM codepxxaHuem ¢bria-
B80HOUO08 MO CpasHEHU ¢ OpyaumMu aHanuaupyembiMu skcmpakmamu. Cyxol criupmossili (96%)
akecmpakm Corylus avellana u cyxoti cnupmosnbit (50%) akcmpakm Jasminum officinale xapakmepu-
3yromcs Hausbicwum codepxxaHuem ronugheHonos (1,31% u 1,30%, coomeemcmeeHHo). Haubornee
8blpaxXeHHbIM MPOMUBOCYO0POXHBIM 3QhGhEKMOM XapaKmepu3yemcsi cyXol 800HbIU 3KCMpaKm /iuCmbe8
Corylus avellana. Cyxue akcmpakmbi iucmbes Berberis thunbergii, Weigela hybrida u Ligustrum vul-
gare He nMposiBUIIU 8bIPaXX€HHbIX MPOMUEOCYO00POXHbIX ceolicme. [1ony4YeHHbIe pe3yibmamai 0360-
JI9I0m oxapakmepu3osame cyxol 800HbIlU akcmpakm Corylus avellana kak nepcrnekmugHyro cy6-
cmaHyuro 0r1a paspabomku opuauHaIbHO20 humomepanesmu4yeckoz2o cpedcmesa ¢ npomueocydo-
POXHBIM delicmeuem.



