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The results of investigation of the antiepileptic activity of promising herbal anticonvulsants — Fumaria
schleicheri (FSDE) and Ocimum basilicum (OBDE) dry extracts — are presented. The herbal remedies
were administered intragastrically in the conditionally effective dose of 100 mg/kg in the therapeutic
and preventive mode during 3 days with the last time of 30 minutes before the experiments. As refe-
rence drugs sodium valproate and carbamazepine were chosen. Under the conditions of maximal
electroshock (MES) test the ability of the chosen dry extracts to prevent the development of primarily
generalized convulsions was studied. For the in-depth study of antiepileptic properties of FSDE and
OBDE the model of pentylenetetrazole (corasole)-induced kindling has been chosen. In general the
researched dry extracts in the condition of the MES test have shown the anticonvulsant effect on the
level of sodium valproate, but they were slightly inferior in efficacy compared with carbamazepine.
On the model of pentylenetetrazole-induced kindling it has been shown that FSDE unlike OBDE and
sodium valproate has the ability to prevent convulsions under the conditions of experimental chronic
epileptogenesis. Thus, it has been found that OBDE is able to prevent the development of primary
generalized seizures, while FSDE prevents acute paroxysms stimulated by electrical impulse and
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chronic epileptogenesis.

Under conditions of progressing development and
spreading of nervous and psychic diseases the problem
of improving the quality of treating epilepsy is topical.
According to the data of the WHO almost 0.68 per cent
of the world population suffers from this disease and
this figure has been increasing steadily [11]. It is well
known that treating chronic diseases, including epilepsy,
is a rather long-term if not lifelong process [3]. That is
why in this case the use of herbal medicines is relevant
as they are highly safe even in the situation of a long-
term application [12].

In the previous studies on different models of chemo-
induced convulsions, including those caused by penty-
lenetetrazole (the main screening model [1]), picrotoxin,
thiosemicarbazide, strychnine and camphor, the high level
of anticonvulsant properties was shown by the dry ex-
tract of fumitory (Fumaria schleicheri Soy.-Willem.,
Fumariaceae) and the dry extract of basil (Ocimum ba-
silicum L., Lamiaceae) [7, 8]. Taking into account the
absence of herbal medicines with the proven anticon-
vulsant activity at the domestic and international phar-
maceutical markets the profound study of the antiepi-
leptic properties of these dry extracts is reasonable.

The aim of this work is to study the antiepileptic
potential of the promising herbal anticonvulsant drugs
— dry extracts of Fumaria schleicheri (FSDE) and Oci-
mum basilicum (OBDE) obtained from the aerial part

of the plants according to the requirements of the State
Pharmacopoeia of Ukraine — taking into consideration
their ability to prevent primarily generalized convulsions
on the model of seizures induced by the maximal elec-
troshock and the ability to inhibit epileptogenesis under
conditions of pentylenetetrazole-induced kindling.

Materials and Methods

The experimental part was performed on 86 white
random-bred mice. The animals were kept in the stan-
dard conditions of the vivarium of the Central Research
Laboratory at the National University of Pharmacy ac-
cording to the hygiene norms and principles of the Euro-
pean Convention on laboratory animals protection (Stras-
bourg, 1986). In the research period the animals were
kept in the vivarium at the temperature of 19-24°C, with
humidity of not more than 50%, in the “day-night” natu-
ral light mode in plastic cages with the standard nutri-
tion and free access to water and food. All research pro-
cesses were performed according to the “General ethi-
cal principles of the experiments with animals” [6] and
according to the methodological recommendations for
pre-clinical study of specific activity of potential anti-
convulsant medicines [1].

In the conditions of maximal electroshock (MES) test
the ability of the chosen dry extracts to prevent the deve-
lopment of primarily generalized convulsions was studied
[1]. The experiments were conducted on 55 random-
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bred male albino mice with the body weight of 21-27 g
that were randomly divided into 5 groups: 1 — control;
2-3 —the groups where animals received aqueous solu-
tions of the given dry extracts; 4-5 — comparison groups
where animals received reference drugs such as sodium
valproate and carbamazepine. The reference drugs were
chosen taking into account the recommendations [1, 4].

The dry extracts studied were obtained by Yu.S.Pro-
kopenko, the assistant of the Department of Quality, Stan-
dardization and Certification of Medicines, the Institute
of Pharmacy Professionals Qualification Improvement
at the National University of Pharmacy. The aerial parts
of Fumaria schleicheri Soy.-Willem. and Ocimum ba-
silicum L. were collected in the phase of blooming in dif-
ferent regions of Ukraine (Kharkiv, Luhansk, Donetsk,
Ternopil, Rivne, Zhytomyr, Kyiv regions and the Re-
public of Crimea). The raw material was washed with
water and air-dried. The dried material was kept at the
room temperature. A relatively dry herbal material was
powdered and extracted with distilled water (1:10) for
2 hours at the temperature of 80°C. The process was
repeated 3-4 times up to the full extraction of the bio-
logically active substances from the raw material. The
received extracts were mixed, filtered and concentrated
in vacuum device at the temperature of 50-60 °C and
the pressure of 80-87 kPa up to thick consistency. The
received semi-product was dried in vacuum-drying de-
vice up to the remaining humidity of 5% [5].

FSDE was standardized according to the content of
alkaloids (the noscapine group) and flavonoids (flavo-
noles and flavons) using the method of absorption UV-
spectrophotometery [5], and OBDE — according to the
content of flavonoids.

The animals of experimental group received intra-
gastically the aqueous solutions of the given dry extracts
in the conditionally effective dose 100 mg/kg [7] in the
treating and preventive mode during 3 days with the last
time 30 minutes before conducting the experiment. The
comparison groups received intragastically classic antie-
pileptic medicines — sodium valproate (the syrup “Depa-
kine”, Sanofi-Aventis, France) in the dose of 300 mg/kg
and carbamazepine (“Finlepsin”, TEVA, Israel/Poland)
in the dose of 40 mg/kg in the same mode. The second
reference drug was injected in the form of a thin aque-
ous suspension solubilized by Tween-80. The mice in
the control group received intragastically distilled wa-
ter (0.1 ml per 10 g of the body weight).

Then the animals through the corneal electrodes were
affected by electric stimuli with duration of 0.2 sec, fre-
quency of 50 Hz and current of 50 mA. Under these
conditions 100% of animals in the control group had
maximum tonic extension of hind limbs. The anticon-
vulsant action was estimated according to the following
indicators: duration of convulsions, the time of the sur-
vived mice recovery, the time of the animals’ death and
the percentage of lethality in the experimental groups [4].

For the profound study of antiepileptic properties of
the extracts the model of pentylenetetrazole (corasole)-
induced kindling was chosen [1, 4].

Kindling is a phenomenon based on the occurrence
of focal convulsion afterdischarge, behavioral automa-
tisms and generalized convulsion attacks in response to
multiple epileptic stimulations of subthreshold inten-
sity that at first do not cause convulsions. The kindling
model is characterized with the unique methodological
advantages for experimental determination of the ef-
fect of potential anticonvulsant drugs on pathophysiol-
ogy of seizures [1, 4]. Under conditions of the kindling
model one can clearly check the start of convulsions,
the stages of their development and preserving. Beha-
vioral patterns in this model are characterized by high
repeatability, easy visual control of their intensity, seve-
rity and duration. The kindling model reflects patophy-
siological and clinical specificities of epilepsy in the most
adequate way and the phenomenon of “swaying” is viewed
as an universal mechanism, which takes part in epilepsy
not only experimentally, but it is also practically char-
acteristic for the human brain [9].

For the experiment 31 random-bred albino male mice
with the body weight of 22-29 g were selected. The
animals were divided into 4 groups (n=7-9): 1— control;
2-3 — groups of animals that received aqueous solutions
of the given dry extracts; 4 — group of comparison that
received sodium valproate as a reference drug.

The animals of experimental groups received intra-
gastically the aqueous solutions of appropriate dry extracts
in the conditionally therapeutic dose of 100 mg/kg [7] in
the therapeutic and preventive mode during 27 days once
a day 30 minutes before injecting the convulsant. The
group of comparison received intragastically a classic
anticonvulsant drug sodium valproate (the syrup “Depa-
kine”, Sanofi-Aventis, France) in the dose of 300 mg/kg
in the same mode. The mice from the control group re-
ceived intragastically distilled water (0.1 ml per 10 g of
the body weight). The aqueous solution of pentylene-
tetrazole (corasole) was injected intraperitoneally in the
subthreshold dose of 30 mg/kg.

After injecting of the convulsant every mouse was
placed into a separate plastic cylinder box with the di-
ameter of 20 cm and the height of 35 cm. The state of
every mouse was being observed for 30 min. The an-
ticonvulsant activity was estimated daily according to
the following indicators: the percentage of mice with
convulsions in each group, the number of days with
paroxysms in the group, as well as according to the
most informative indicator — the day of occurrence of
the first convulsions in the group [4].

The results was expressed as mean + standard error
of mean (SEM). Statistical differences between groups
were analyzed using Student’s t-test (in case of normal
distribution), Mann-Whitney U test and Fisher angular
transformation (for the alternative form of analysis). The
level of statistical significance was considered as p<0.05.

Results and Discussion

The maximal electroshock in 100% of animals from
the control group was followed by immediate develop-
ment of several convulsions in the form of clonic-tonic
paroxysms with prevailing of the tonic component. The
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Table

The effect of Fumaria schleicheri and Ocimum basilicum dry extracts, sodium valproate
and carbamazepine on the seizures induced by the maximal electroshock in mice (M+m)

Animal Group Dose, n Durat.ion of Time Time Lethality, %
mg/kg convulsions, sec of recovery, sec of death, sec !
Control - 15 19.40+3.66 18.71+7.89 20.00+1.85 533
FSDE 100 10 9.20+2.28%/** 6.14+1.68** 16.33+4.70 3Qx*x**
OBDE 100 10 9.88+3.47%* 1.83+0.98*# 21.75+2.93 4Qrxex*
Sodium valproate 300 10 8.60+2.37%/** 4.29+0.47%* 18.67+3.18 3Qxx*x*
Carbamazepine 40 10 1.70+£1.07****4 1.70+£1.07* - QF**

Note: 1. Statistically significant differences: * - compared to control (p<0.05); ** — compared to the group receiving carbamazepine (p<0.05);
*** _ compared to control (p<0.01); **** — compared to control (p<0.001); ***** — compared to the group receiving carbamazepine (p<0.01);

# — compared to the group receiving sodium valproate (p<0.05).

2. Abbrevations: FSDE — Fumaria Schleicheri dry extract; OBDE — Ocimum Basilicum dry extract.

death of 53.3% of mice was caused by the tonic exten-
sion of hind limbs (Table). It corresponds to the existing
data, which show the variation of the lethality level in
the wide range from 0 to 100% [10, 13] depending on
many factors.

In the MES test the herbal drugs studied showed
marked anticonvulsant properties. FSDE decreased du-
ration of convulsions by 2.1 times compared to control
(p<0.05), and also decreased the time of recovery of the
survived animals by 3 times (p>0.05). Such indicators
as the time of death and the lethality level in the group
were not seriously influenced by FSDE.

OBDE decreased duration of the tonic extension of
hind limbs almost by 2 times compared to the control
group, but because of the high dispersion of data this
difference did not reach the level of statistical signifi-
cance. But OBDE significantly decreased the time of
the mice recovery by more than 10 times compared to
the indicator in the control group. The positive effect of
OBDE on the time of death and lethality in the experi-
mental group was not recorded.

Sodium valproate showed the effect at the level of
the studied dry extracts — it statistically significantly de-
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creased the duration of convulsions compared with the
control group by 2.3 times and showed the tendency
to decrease the recovery time by 4.3 times without the
influence on the death time and lethality level in the
group.

Carbamazepine showed the most expressed anticon-
vulsant activity, which significantly exceeded the simi-
lar effect of the studied herbal drugs and sodium valpro-
ate. Under its action not only duration of convulsions,
but also the recovery time decreased by 11.4 and 11.0
times, respectively. Besides, carbamazepine completely
prevented the death of animals (p<0.01).

On the model of pentylenetetrazole-induced kindling
according to the most informative indicator — the day of
the first convulsions occurrence — FSDE continued the
latent period of the first convulsions occurrence with
statistical significance (Fig. 1): in the control group spon-
taneous seizures were observed on the 23 day of the
study, while FSDE continued the latent period of attack
occurrence up to the 27 day (p<0.01).

According to the data of Fig. 1 it can also be ob-
served that FSDE decreased the percentage of mice with
convulsions in the group from the 23" to the 27" day,
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Fig. 1. Dynamics of the anticonvulsant activity of Fumaria schleicheri and Ocimum basilicum dry extracts
and sodium valproate under conditions of pentylenetetrazole-induced kindling.

Note: * — statistically significant difference compared to control (p<0.05).
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Control FSDE

OBDE Sodium valproate

Fig. 2. The number of days with convulsions in the experimental groups on the model of pentylenetetrazole-induced kindling.
Note. Statistically significant difference: * — compared to control (p<0.01); # — compared to sodium valproate (p<0.01).

including the last one (p<0.05), while OBDE at the same
dose decreased the corresponding indicator only on the
23" and the 27" days. The reference drug sodium val-
proate on this model showed relatively weak antiepi-
leptic properties: significant decrease of the percentage of
mice with convulsions was observed only on the 27" day
of the study. Besides, in the groups where animals received
OBDE and sodium valproate no increase of the latent
period of spontaneous seizures occurrence was observed.

As can be seen from the data of Fig. 2, only FSDE
significantly decreased the total number of days with con-
vulsions compared to control (p<0.01). Neither OBDE,
nor sodium valproate affected this indicator under the
same conditions.

As it is known, the anticonvulsant properties are cha-
racteristic to combinations of different chemical com-
pounds [2, 12]. However, most representatives with the
above-mentioned pharmacological activity belong to such
classes of biologically active substances as flavonoids,
alkaloids, as well as terpenes and volatile components
of essential oils [2]. The role of individual components

and fractions of FSDE and OBDE in providing the an-
ticonvulsive effect requires further verification and is a
subject of the next research stage.

CONCLUSIONS

1. The antiepileptic properties of Fumaria schlei-
cheri dry extract (FSDE) and Ocimum basilicum dry
extract (OBDE) have been studied.

2. Under conditions of the maximal electroshock test
it has been found that FSDE and OBDE in the dose of
100 mg/kg showed considerable anticonvulsant proper-
ties that were not inferior to the effect of sodium valpro-
ate in the dose of 300 mg/kg, but did not reach the level
of carbamazepine in the dose of 40 mg/kg.

3. On the model of pentylenetetrazole-induced kin-
dling it has been shown that FSDE unlike OBDE and
sodium valproate has the ability to prevent convulsions
under conditions of the experimental chronic epilepto-
genesis.

4. The obtained data allow recommending FSDE for
further research with the aim of developing the first Ukrai-
nian herbal antiepileptic drug.
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NMPOTUENINENTUYHUIA NOTEHUIAT CYXUX EKCTPAKTIB PYTKU LUNENXEPA TA BA3UNIKY
KAM®OPHOI'O

B.B.LjueyHiH, C.FO.LLImpuzonb

Knroyoei crioea: nikapcbki pOCIUHU; eKcrmpakmu, npomuenrnisiernmuyHi 3acobu

B pobomi npedcmaeneHi pesynbmamu O0CiOXeHHs npomueninenmuyHoi akmueHOCmi nepcrex-
MUBHUX POCITUHHUX aHMUKOH8YbCaHmie — cyxux ekcmpakmie pymku Llinedxepa (CEPLL) ma 6a3su-
niky kamegpopHozo (CEBK). PocnuHHI npenapamu e800usiu 8HymMpiluHbOWITYHKOB0 8 YMOBHO eqhek-
museHiti 003i 100 me/ke y niKysanbHO-PoiIakmu4YHOMY PexXumi npoms2oM mpbox OHI8, 80CMaHHE
3a 30 x8 do ekcriepumeHmy. B skocmi npenapamig ropieHsIHHS 6y10 06paHo Hampiro easibrpoam
ma kapbamaseriiH. 3a ymoe mecmy MakcumaribHo20 efiekmpowoky (MELL) eusyanu 30amHicme 06-
paHuUX cyxux ekcmpakmig 3arobieamu po38UMKY rnepeuHHO-2eHepariizoeaHux cydom. [nis noanu-
br1eHo20 docnidxxeHHs npomueninenmu4yHux enacmusocmet CEPLL ma CEBK 6yno obpaHo modersib
rneHmursieHmMempasosr08020 (Kopa3o/108020) KiHOMiHay. 3azanom 00CniOXyeaHi Cyxi ekcmpakmu 3a
ymos mecmy MELL susisunu supasHutll npomucyOoMHUl echekm Ha pieHi Hampiro eanbrpoamy, rnpo-
me nocmynanucs 3a e¢hekmusHicmio kapbamaseniHy. Ha modeni neHmuneHmempasonoeoao KiHo-
JiHay byno ecmaHosneHo, wio CEPLL, Ha gidmiHy 6id0 CEBK ma Hampito eanbrpoamy, Mae 30amHicmb
3arnobicamu po3sumky cyOoM 3a yMO8 eKCriepuMeHmaribHO20 XPOHIHHO20 eninenmozeHesy. Omxe,
ecmaHoerieHo, wo CEBK susiense aHmMUKOH8YIbCUBHY akmueHicmb Ha Moderi nep8uHHo-2eHepa-
nizosaHux cydom, y mou yYac sk CEPLL 3anobieae po3sumky sk 20Cmpux efekmpocmumMyibO8aHUX
rapoKcu3mie, mak i XpOHIHHO20 erifierimozeHesy.

NMPOTUBOINUNENTUYECKUA NOTEHUMAT CYXUX AKCTPAKTOB AbIMAHKW LUNEUXEPA
N BABUINTUKA KAM®OPHOIO

B.B.LbigyHuH, C.FO.lImpbizosb

Knroveenble crioea: riekapcmeeHHbIe pacmeHuUsl; 3KCmpakmbl; Mpomueoanuienmuyeckue
cpedcmea

B pabome npedcmasneHsi pe3ynibmamal uccriedo8aHusi npomugoarnuienmuyeckol akmugHocmu
MepcrnekKmueHbIX pacmumeribHbIX @HMUKOH8YIbCaHMOo8 — Cyxux aKkcmpakmoe ObIMsiHKU LLinelixepa
(C3ALL) u basunuka kamgbopHo2o (COBK). PacmumenbHble npenapambl 8800UU 8HYMPUXKETyO0-
HO 8 ycr108HO aghchekmusHol 0o3e 100 ma/ka 8 ne4ebHO-NPoghunakmMu4ecKoM pexxume 8 medyeHue
mpex OHel, 8 nocnedHuli pa3 3a 30 MuH Ao aKcriepumeHma. B kadecmee npernapamoes cpasHeHUs
8blbpaHbl Hampusi 8anbnpoam u kapbamasernuH. B ycriosusix mecma makcumasribHO20 3/1eKmpowio-
ka (M3LL) usyyanu ciocobHocmb uccrnedyembix CyXux aKcmpakmos rnpedomepawjams pazgumue
nepe8uUYHO-2eHepasu308aHHbIX cydopoe. [ns yernybrneHHo20 U3y4yeHus npomusosanunenmuyecKux
ceoticme C3ALL u COBK ebibpaHa modenb neHmMuUIeHmempasono8020 (Kopas3onoeo20) KUHOMUH-
ea. B uyenom uccnedyemble cyxue akempakmal 8 ycrosusix mecma MOLL ebiseunu 3HayumersbHbIU
npomusocyOopOXHbIlU aghghekm Ha ypoeHe Hampusi earnbripoama, 00HaKo ycmynanu rno aghghekx-
mueHocmu KapbamasenuHy. Ha modenu neHmuneHmempason08020 KUHOMUHaa 6blrio ycmaHosre-
Ho, ymo C3/LLI, 8 omnuyue om COBK u Hampus eanbrnpoama, umeem ceolicmeo npedomeapauiams
passumue cy0opoe 8 yCriosusix aKcrnepuMeHmarbHO20 XPOHUYECKO20 arunienmoeeHe3a. Vimak,
ycmaHoereHo, Ymo COBK okasbisaem aHMUKOH8YIbCUBHYIO aKmUBHOCMb Ha MOOEU NepeuvyHoO-2e-
HepasiuzosaHbix cydopoe, 8 mo spems kak COLLL npedomepawaem pa3sumue Kak OCmMpbIX 31€K-
mpocmumMynupyemMbix MapoKCU3MOo8, maK U XPOHUYECKO_20 3rusiernmoeeHesa.



