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PREDICTION OF THE ANTICONVULSANT ACTIVITY OF OCIMUM BASILICUM
LEAF ESSENTIAL OIL USING IN SILICO METHOD

The paper examines the analysis of the structure of essential oil of Ocimum basilicum using PASS-forecast. The interest
in the study and introduction of herbal medicines into medical practice is not accidental. It is known that herbal medicines
can affect various links in the pathogenesis, have a beneficial effect on the CNS as a whole, which significantly reduces the
risk of so-called epileptic personality disorders. The paper considers the spectrum of biological activities aimed at studying
the anticonvulsant

Key words: anticonvulsant activity, pharmacotherapy, epilepsy, essential oil.

Y po6oTi po3rnsaaeTbes aHania cTpykTypu edipHoi onii Ocimum basilicum 3a ponomoroto PASS-nporHo3y. IHTepec oo
BMBYEHHS Ta BNPOBA[XXEHHS B MEAMYHY NPakTVKy diTonpenaparis He B1unagkosuin. Binomo, wo ditonpenapatn MoXxyTb
BMIMBATW Ha Pi3Hi NaHKM NaToreHeay, cnpuaTamMeo BnamBaTti Ha LLHC B winomy, Wwo 3Ha4HO 3HMXKYE PUBMK BUHUKHEHHS Tak
3BaHMWX eniNenTUYHUX Po3naais ocobucTocTi. Y poboTi po3rnsHyTO cnekTp 6ioNoriyHOi aKTMBHOCTI, CNPSIMOBAHWIA Ha BUB-
YeHHs1 NPOTMCYAOMHOr0 NoTeHujany edipHoi onii oLuyMym 6asunikym.

MeTolo LoCnigKeHHs € NPOrHo3yBaHHs 6ion0rivHOi akTMBHOCTI pevoBuH Ocimum basilicum L. in silico meToaoMm.

KniovoBi cnoBa: npoTcyaoMHa akTUBHICTb, hapmMakoTepanisi, eninencis, edipHa onis.

B paboTe paccmartprBaeTcs aHanm3 cTpykTypbl 3dupHoro macna Ocimum basilicum ¢ nomoubio PASS-nporHosa. UH-
TEePEC K N3YHEHNIO 1 BHEAPEHWNIO B MEQULMHCKYIO NPakTMKy GUTonpenapartoB He CiyyaeH. MI3BeCTHO, 4To duTonpenapaThbl
MOTYT B/INATb Ha Pa3Hble 3BEHbA NATOreHe3a, Oka3blBaTb 6naronpv|s1THoe BigHME Ha LI,HC B LUEJIOM, 4TO 3HA4YUTEJIbHO
CHUXaeT pUCK BOHMKHOBEHWS Tak Ha3blBaeMbIX 3NUNENTUHECKMX PACCTPOMCTB NIMYHOCTU. B paboTe paccMOTPEH CnekTp
BGVONOrNYECKO aKTUBHOCTM, HANPaBNEHHBIN HA M3y4eHNe NPOTUBOCYAOPOXHOMO NOTEHLUMana 3GUMPHOro Macna ounMyma

6asunmkyma.

KnioueBble cnoBa: npoT1BOCYO0POXHASA aKTUBHOCTb, GapMakoTepanus, anunencus, 3bupHoe mMacno.

Introduction. Neuropsychiatric diseases, neuro-
ses — occupy a leading place in the list of common
diseases of mankind. Stress, illness, poor diet
and unhealthy lifestyles are all the foundations of
such diseases. The above determines the relevance
of the development and introduction to the market
of new drugs aimed at pharmacotherapy and
pharmacocorrection of these conditions.

The main principle of pharmacocorrection of
neuroses is the appointment of sedatives, anxiolytics,
of which the best use of herbal medicines, because they
have fewer side effects.

According to the WHO, epilepsy is one of the most
common CNS diseases. Epilepsy is treated with several
methods, the main of which is the use of antiepileptic

drugs with specific mechanisms of action. Among
the arsenal of drugs used to treat this neurological
pathology, the market of Ukraine and other countries
are drugs of synthetic origin. Unfortunately, currently
available antiepileptic drugs are not able to control
the course of the disease in almost every second
patient; their use is accompanied by a variety of side
effects from minimal CNS disorders to death due to
liver dysfunction or changes in blood counts. One of
the promising areas of development of drugs for the
treatment of epilepsy is the use of phytotherapeutic
agents, which has become the task of our work.
It is known that herbal medicines can affect various
links in the pathogenesis, have a beneficial effect
on the CNS as a whole, which significantly reduces
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the risk of so-called epileptic personality disorders.
Analysis of literature sources, search, development
of new phytotherapeutic drugs with a wide range
of pharmacological activity, selection of methods for
assessing anticonvulsant activity is appropriate and
justified.

A great number of scientists and organizations turn
their attention to traditional therapies in order to find
and conserve important resources (Akerele, 1990).
However, medicinal plants have been an important
source of new drugs with biological activity [1, p. 1].

A particularly promising field of study
phytotherapeutic agents are aromatic plants. Several
species of aromatic plants are used medicinally
because of their volatile oils or chemical components.
In particular, some of them possess certain CNS
properties, including antiepileptic action and have
been traditionally used for a long time in folk medicine.
Aromatic plants are at present widely studied for their
large therapeutic potential and benefits. These benefits
depend largely on essential oils which, in general terms,
occur in many herbs. The essential oils of the plant are
the essence of their fragrance. In general, the essential
oils consist of chemical mixtures involving several
tens to hundreds of different types of molecules. Only
a few have a high percentage of a single component.
These chemical constituents are divided into two broad
classes: terpenes and phenylpropanoids [2, p. 2].

Based on the above, the object of our study is
Ocimum basilicum L.

The aim of the study is to predict the biological
activity of substances Ocimum basilicum L. in silico
method.

Materials and methods. The following research
methods were used to solve the tasks: to summarize the
results of the analysis of literature and own experimental
data; analysis, generalization, comparison, experiment,
measurement, observation, mathematical statistics.

Taxonomical classification of Ocimum basilicum L.

Kingdom: Plantae.

Phylum: Magnoliophyta.

Class: Magnoliopsida.

Order: Lamiales.

Family: Lamiacaea.

Genus: Ocimum.

Species: basilicum.

Ocimum is one of the most important genera of
the family Lamiaceae, native to India, Southern Asia
and Middle East. Cultivated extensively in Southern,
Central and Eastern Europe, North Africa, and in
the USA, particularly California (Kruger, 1992 and
Singh and Panda, 2005). Economically, it is of great
importance as a source of volatile aromatic oils,
medicines and ornamentals. Ocimum basilicum L.,
commonly known as Sweet Basil. The name Basil
is derived from Greek word basileus which means
«kingy», because of the royal fragrance of this herb
(Grieve, 1931) [6].

Ocimum basilicum (Lamiaceae) and other species
of the same genus are used as medicines for the treatment
of central nervous system (CNS) diseases [1, p. 2].

Ocimum basilicum L. (Lamiaceae) is an Egyptian
plantused as a folkloric remedy in Egyptian traditional
medicine. In the current study, the aerial part of this
plant was used, and its essential oil was obtained

by hydrodistillation. The essential oil of Ocimum
basilicum was studded for its composition and some
CNS activities (viz., sedative, hypnotic, anticonvulsant,
local anesthetic) [3 p. 2].

Due to different combinations of the essential oils,
various varieties of O. basilicum differ in fragrance.
Different chemo varieties are found in different regions
of the world. According to one study, the essential oil
composition of O. basilicum was eucalyptol (1.79%),
linalool (12.63%), a-terpineol (0.95%), eugenol (19.22%),
B-elemene (2.68%), o-bergamotene (3.96%), o-guaiene
(2.33%), germacrene D (8.55%), cubenol (1.78%),
tau-cadinol (15.13%), camphor (0.70%), bornil acetate
(1.97%), B-cariophylene (0.61%), o-cariophylene
(1.67%), elixen (2.59%), p-cadinene (0.80%), a-copaene
(0.33%), metil eugenol (0.76%), B-farnesene (0.58%),
epibiciclosesquiphelandrene (0.76%), taumuralol (0.96%),
a-bisabolol (0.35%), 6-gurjunene (5.49%) and 3-cadinene
(5.04%)).

It has been reported to be Antiviral, larvicidal,
antinociceptive, antimicrobial. It has been used for
thousands of years for the treatment of digestive
and nervous disorders and has been found to be

Table 1
Prediction of the biological activity of substances
of the O. basilicum using PASS software

Formula Pa Pi Activity

GABA aminotransferase
inhibitor

Acetylcholine
neuromuscular blocking
agent

0,549 10,014

0,340 | 0,180

Linalool

0,242 | 0,158 | Anticonvulsant

NMDA receptor
polyamine site antagonist
GABA aminotransferase
inhibitor

Acetylcholine
neuromuscular blocking
agent

0,113 | 0,055

0,619 | 0,008

Estragole 0,670 | 0,006

0,208 | 0,189 | Anticonvulsant

GABA aminotransferase

0.400 1 0.048 |+ hibjitor

0,294 | 0,068 | Skeletal muscle relaxant

1,8-Cineole

0,289 | 0,127 | Anticonvulsant

0,241 | 0,086 | Muscle relaxant

GABA aminotransferase

0,452 10,031 inhibitor

Acetylcholine
neuromuscular blocking
agent

Geraniol 0,352 {0,171

0,229 | 0,167 | Anticonvulsant
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anthelmintic, antipyretic, stomachic, taste improving
agent, cardioprotective and cure for blood diseases. It
is also known for its use in different ailments such as
muscle cramps, insecticidal, diabetes and respiratory
disorders. It is active as an antioxidant, anti-
inflammatory agent, feverish illness, nausea, migraine,
abdominal cramps, gonorrhea, dysentery, headache,
colic, dizziness, piles, cough, paralysis, nervous
temperament and numbness. The essential oil is used
for acne, snake bites and insect stings. It is known to be
antitoxic and cure for kidney and respiratory ailments.
Basil tea cures diarrhea, vomiting, constipation and
for mental fatigue and hyssop for cough. The chemical
composition of the essential oil of O. basilicum has
been under study since 1930s and more than 200 che-
mical components have been identified [4, p. 2].

The major constituents of essential oil O. basilicum
are linalool, geraniol, and 1,8-cineole and estragole.

Potential biological activity of components
of O. basilicum was determined by virtual screening
program PASS (Prediction of Activity Spectra for
Substance).

Typically, computer simulations are used to
predict the synthesis of new compounds or to predict
the pharmacological activity of not yet synthesized
compounds. However, the development of new
approaches to predicting the anticonvulsant activity
of compounds of plant origin based on structural

molecular characteristics proved to be an urgent issue.
Given this, the analysis of the structure of substances
of plant origin using PASS-forecast was relevant
and interesting both from a scientific and practical
point of view.

Results. The prediction result is presented as
a list of activities with Pa and Pi approximation, which
is constructed in descending order of dependence
(Pa-Pi)> 0. Pa is an estimate of the probability
of a compound to be active and inactive for each type
of biological spectrum activity. Its values vary from
0,000 to 1,000.

With the help of PASS software, the anticonvulsant
activity of individual compounds that are part
of O. basilicum was predicted.

Essential oils (EO) might have anticonvulsant
by interfering with GABAergic neurotransmission.
We can see high predicted GABA aminotransferase
inhibitor activity in all studded substances.

Anticonvulsant activity of linalool is through
inhibition of glutamergic transmission and through
suppression of voltage-gated currents.

Linalool is a competitive antagonist of NMDA
receptors and blockade of the NMDA subtype
of glutamate receptor has been reported to contribute
to the antiepileptic.

Conclusions. The PASS software is an effective
approach to the search for novel anticonvulsant agents.
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