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Background: Scientists and researchers continue to focus on medicinal plants as a potential source of lead chemicals in the search for 
and development of new antiepileptic medicines. Biophytum umbraculum Welw. Syn is used to treat epilepsy in Ethiopian traditional 
medicine. The anticonvulsant effect of Biophytum umbraculum Welw. Syn hydroalcoholic extract and solvent fractions was evaluated 
in this study since the claim has not been thoroughly explored.
Methods: The plant’s root was extracted using the maceration procedure, with aqueous, butanol, and chloroform as solvents. The 
maximum electroshock and pentylenetetrazol model tests were used to assess anticonvulsant activity. Mice were divided into five 
groups (n = 6) at random. The test groups received 100, 200, and 400 mg/kg of hydroalcoholic extract and solvent fraction, 
respectively. For the maximum electric shock test, the positive control groups received 25 mg/kg phenytoin and 200 mg/kg valproate 
for the pentylenetetrazol test. The negative control was given 10 mL/kg of pure water or 2% Tween 80.
Results: There were no signs of toxicity in the hydroalcoholic extract or solvent extraction. When compared to the negative control, the 
hydro-alcoholic extract had a significant anticonvulsant effect in both the maximum electric shock test and the pentylenetetrazol test. In both 
cases, the butanol component had a comparable impact. In the pentylenetetrazol test, the chloroform fraction had a significant anticonvulsant 
effect when compared to the control at dosages of MB200 and MB400. Flavonoids, phenols, tannins, steroids, terpenoids, and saponins were 
found in both the hydroalcoholic and solvent fractions of the plant extract.
Conclusion: The plant appears to have promising anticonvulsant properties, and it might be used to generate novel anti-epileptic 
drugs, according to this study.
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Background
According to a World Health Organization study, epilepsy is a major source of disability, accounting for more than 
seven million disability-adjusted life years of the worldwide burden of illness.1 In Africa, more than 75% of people with 
epilepsy do not have access to healthcare and are not properly treated.2 People in most poor countries link epilepsy with 
demonic spirits and supernatural causes; as a result, people with epilepsy are stigmatized, discriminated against, and 
suffer from psychosocial mental problems.3

For a long time, pharmacological medications have been the primary therapy for epilepsy. Despite this, the majority 
of AEDs are linked to side effects and medication interactions.4 Drug-resistant epilepsy has become more common in 
patients taking AEDs in recent years. In the current clinical context, however, there are no viable treatment therapies 
accessible to control medication-resistant epilepsy. Antiepileptic medicines now available have little effectiveness, and 
their unfavorable qualities limit their usage and complicate patient care.5 Interictal activity is resistant to AEDs,6 and 
many (but not all) regularly used AEDs have a rebound effect, which is another reason to look into novel medications.7

Furthermore, commercially available medications have failed to prevent the development of epilepsy and associated 
co-morbidities by blocking the actions of epileptogenic substances.8 Antiepileptic medicines can give symptomatic relief 
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by suppressing seizures, but they cannot cure epileptogenesis. Antiepileptic medication usage is restricted for lengthy 
periods of time due to side effects, withdrawal symptoms, drug interactions, and financial load, particularly in poor 
nations.9

Thus, developing novel AEDs with minimum side effects, anti-epileptogenic impact, and efficacy against drug- 
resistant epilepsy is desirable.10 Traditional medicines are widely used in poor nations, with up to 80% of the population 
relying on them or folk treatments for their primary health care. Medicinal plants are thought to be a major source of 
novel chemical compounds with medicinal promise. Several plants used for the treatment of epilepsy in various systems 
of traditional medicine have shown action when tested in contemporary bioassays for anticonvulsant activity, and many 
more are still being studied scientifically.11

Because of their cultural beliefs and limited access to contemporary medical treatment, Ethiopians commonly employ 
medicinal herbs to treat neurological disorders.12 Biophytum umbraculum Welw. Syn is one such plant that has long been 
used to treat epilepsy.13

However, no experimental investigations of the supposed anti-epileptic herb Biophytum umbraculum Welw. Syn. have 
been done in Ethiopia to date. The goal of this work was to assess the anticonvulsant properties of Biophytum 
umbraculum Welw, Syn. Hydro alcoholic extract and solvent fractions. This work contributed to the synthesis of crude 
drugs as well as the recording of traditional plant knowledge through solvent fractionation. These also enable us to isolate 
and identify the active component that might be employed as a medication or a lead chemical.

Materials and Methods
Chemicals and Materials
Among the chemicals and solvents used in this study were distilled water (Ethiopian Pharmaceutical Manufacturing, 
Ethiopia), absolute methanol (Carlo Erba, France), chloroform (Loba Chemie, India), Phenytoin (Brawn, India), Sodium 
Valproate (Elfin Drugs, India), n-butanol (Indenta, India), Normal saline (Aculife Health Care, India) and Pentylenetetrazole 
(Sigma-Aldrich Chemie, USA). All of the chemicals and drugs utilized in this study were analytical grade.

Collection of Plant Material
On January 20, 2021, fresh roots of Biophytum umbraculum Welw. Syn were taken from Tarcha town, Dawuro zone, and 
South West area, 507 km from Addis Ababa, Ethiopia. Mr. Melaku Wondafrash was in charge of the plant’s identification 
and authenticity. For future reference, a voucher specimen NF/001/2021 was supplied and placed at Addis Ababa 
University’s National Herbarium, College of Natural and Computational Sciences.

Experimental Animals
Healthy Swiss albino mice (28±7g) were purchased from the Ethiopian Public Health Institute (EPHI) in Addis Ababa, 
Ethiopia, and housed in the animal house at Mizan Tepi University’s School of Pharmacy. All of the animals were kept in 
a room with air conditioning. The animals were housed at room temperature (21–25°C) and given a 12-hour cycle of 
light and darkness. The animals had unlimited access to pellets and water. For toxicity testing female mice and for 
anticonvulsant activity investigations male mice were used. The animals were cared for and handled in accordance with 
international standards for the use of experimental animals.14 The study was approved by the Mizan Tepi University 
School of Pharmacy’s Ethics Committee.

Extraction of the Plant
First, the roots of the plant were washed gently with tap water to remove soil. Then, it is air-dried under shade for three 
weeks until the root becomes fully dried. Next, the dried roots were grounded to a coarse powder using a mortar and 
pestle. Around 350gm of air-dried coarse powdered plant material was subjected to cold maceration extraction with 
1050mL of hydro alcoholic for three consecutive days at room temperature.

The mixture of powdered root and hydro alcoholic was occasionally swirled at 130 rpm in a mechanical shaker. The 
resulting hydro-alcoholic extract was separated from the marc with gauze and further filtered by Whatman filter paper 

https://doi.org/10.2147/JEP.S374890                                                                                                                                                                                                                                    

DovePress                                                                                                                                         

Journal of Experimental Pharmacology 2022:14 292

Fisseha et al                                                                                                                                                          Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


No. 1. This procedure was repeated by adding another fresh solvent into the mixture. The filtrates were combined and the 
solvent was removed by evaporation in an oven at a temperature not exceeding 40 °C. After that, the extract was dried in 
the oven. Finally, the 47gm of concentrated and dried extract was placed in vials and stored at 20°C until use.

Around 45mg of hydro-alcoholic extract was fractionated using solvents with different polarities, such as chloroform, 
butanol, and water. The extract was then suspended in distilled water using a separatory funnel and agitated before 
adding chloroform. Separation of the chloroform fraction was attained after the formation of two layers. The procedure 
was repeated until the solution was obvious. The butanol fraction was obtained by shaking the aqueous layer with 
butanol. The filtrate of butanol, chloroform, and aqueous fractions was concentrated in a 40°C oven. Finally, the fractions 
14.9% yield from chloroform, 31.9% yield from butanol, and 53.2% yield from water were stored in an amber glass 
container in a refrigerator 20°C for use during treatment.

Acute Toxicity Study
A healthy, non-pregnant female Swiss albino mouse weighing (26±4g) and aged (6–9 weeks) was utilized in the acute 
oral toxicity test. The test followed the OECD 425 Guidelines, with a maximum dosage of 2000 mg/kg.15 There were five 
mice in all. A mouse was given an oral dosage of 2000 mg/kg on the first day. The mice were then watched for 
behavioral or physical changes for the first 30 minutes (with specific attention paid to the first four hours), and then for 
the next 24 hours. Four more mice were given the same amount after 24 hours and examined for signs of harm.

Grouping and Dosing of Animals
Mice were placed into five groups, each with six mice, for the anticonvulsant activity test. For reconstitutions, Group 
I was given 2 mL/100 g (distilled water for aqueous extract and 2% Tween 80 in water for non-aqueous extract). 
The second group was used as a positive control and was given standard therapy (valproic acid 200 mg/kg for PTZ- 
induced seizures and phenytoin 25 mg/kg for MES-induced seizures). The extract doses for the remaining three groups 
were varied. The dosages were determined based on the results of an acute oral toxicity test, with the middle dose being 
one tenth of the hazardous dose and the other two doses being half and twice the medium dose.

Anticonvulsant Activity Tests
MES-Induced Seizure Test
Bilateral corneal electrical stimulation causes tonic hind limb seizures, which are hypothesized to predict anticonvulsant 
treatment effectiveness against generalized tonic-clonic seizures.16 Seizures were generated in mice using an electro-
convulsiometer and a pair of ear clip electrodes to administer a 50mA electroshock for 0.2 seconds.17 Before 30 minutes 
of maximum electroshocks, mice in each group received a different number of extracts, a standard medication (phenytoin 
25 mg/kg), and a vehicle (distilled water and 2% Tween 80). Using an electroconvulsometer, the mice were then given 
maximum electroshocks of 50 mA for 0.2 seconds using ear-clip electrodes. The duration of hind limb tonic extension, 
total recovery time and the protection against mortality was recorded by using video recorder.18 Then, the percentage 
protection was calculated as:

Note: Prevention or decrease in hind limb tonic extension was considered as protective action.

PTZ-Induced Seizure Test
The PTZ-induced seizure test is used to determine if a medication has anticonvulsant activity against absence and 
myoclonic seizures. The approach given by Ya’u et al was employed in this investigation.19 Through the oral route, the 
mice were given varying doses of hydro alcoholic extracts, solvent fractions, sodium valproate, and vehicle. PTZ at 
85 mg/kg in normal saline solution was given subcutaneously to each animal after 60 minutes of these treatments. Each 
mouse was placed in a glass cage and video recorded for 30 minutes to look for convulsive activity. The forelimb and 
hind limb clonic seizures were used as the test’s endpoints.
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Statistical Analysis
Analyses were performed using the statistical package for the social sciences (SPSS), version 21. The results were 
expressed as mean SEM (standard error mean) and a statistical significance test was carried out by one-way ANOVA 
followed by a Tukey’s post hoc test to compare results among groups. Values of p<0.05 were considered statistically 
significant.

Results
Acute Toxicity Study
Both the hydro alcoholic extract and solvent extraction did not produced any sign of toxicity.

MES-Induced Seizure Test
It was observed in Figure 1 that a dose of MB400 hydro alcoholic extract significantly (p< 0.001) reduced the duration of 
THLE compared with the negative control. In addition to that, the percentage reduction in the duration of THLE by 
MB400 was 47.91%, which was greater than that of MB100 and MB200. Moreover, the standard drug, PTN25, provided 
a percentage reduction in the duration of THLE of 84.38%.

The anticonvulsant activity test of the solvent fraction of Biophytum umbraculum Welw. Syn was further evaluated by 
using MES test in Figure 2. All doses of BB significantly (p <0.001) reduced the mean duration of THLE and when 
compared with negative control. In addition, BB400 showed the maximum percentage reduction (65.63%) in the duration 
of THLE than other fraction, although the reduction was not significant when compared with PTN25. All tested doses of 
AB and CB exhibited lesser percentage reduction in the duration of THLE compared to BB and PTN25.

Anticonvulsant Activity in PTZ Induced Seizure
When compared to the negative control, the latency time to clonic seizure was considerably enhanced (p<0.001) for the 
MB400 dosage and (p<0.05) for the MB200 dose, as shown in Figure 3. When compared to the MB100, the MB400 saw 

Figure 1 The anticonvulsant effect of hydroalcoholic extract of Biophytum umbraculum Welw. Syn root in MES -induced seizure. Results are expressed as Mean ± SEM. (n = 6 
mice) aCompared to CON, bCompared to PTN25, cCompared to 100 mg/kg, eCompared to 400 mg/kg. *p< 0.05, **p<0.01, ***p<0.001,*Significant,**Strongly significant, 
***Very strongly significant, MB refers to hydroalcoholic extract of Biophytum umbraculum Welw. Syn, PTN25-Phenytoin 25 mg/kg, CON- group treated distilled water 10mL/ 
kg, Numbers refer to dose in mg/kg.
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a substantial increase in latency time (p<0.01). When compared to CON, MB400 provided the highest percentage 
protection (66.67%) against death and clonic seizure.

In comparison to the negative control, BB, AB, and CB had considerable anticonvulsant effects against PTZ-induced 
clonic seizure, as shown in Figure 4. Furthermore, as compared to the negative control, all dosages of BB examined 
demonstrated a significant (p<0.001) increase in the mean latency time of clonic seizure.

When compared to the negative control, BB400 provided the highest percentage (50.00%) of mortality prevention. In 
addition to BB, CB400 (p<0.001), CB200 (p<0.001), and CB100 (p<0.05) demonstrated significant effects when 
compared to the negative control group. BB200, CB200, and CB400, on the other hand, achieved a clonic seizure 
protection percentage of 33.33%.

Phytochemical Examination of Extracts
Biophytum umbraculum Welw. Syn phytochemical analysis of hydro alcoholic extract in conclusion Table 1 shows that 
secondary metabolites of alkaloids were not present in the extract. Alkaloids and steroids are not found in the butanol 

Figure 2 The anticonvulsant effect on solvent fraction of Biophytum umbraculum Welw. Syn root in MES -induced seizure. Results are expressed as Mean ± SEM. (n = 6 mice) 
aCompared to CON/CT80, bCompared to PTN25, *p< 0.05, **p<0.01, ***p<0.001,*Significant, **Strongly significant, ***very strongly significant, BB refers to butanol 
fraction of Biophytum umbraculum Welw. Syn, CB refers to chloroform fraction of Biophytum umbraculum Welw. Syn, AB refers to aqueous fraction of Biophytum umbraculum 
Welw. Syn, PTN25-Phenytoin 25 mg/kg, CON- group treated distilled water 10mL/kg, CT80-group treated 2% Tween 80, 10 mL/kg, and Numbers refer to dose in mg/kg.

Figure 3 The anticonvulsant effect of hydroalcoholic of Biophytum umbraculum Welw. Syn root in PTZ-induced seizure. Results are expressed as Mean ± SEM. (n = 6 mice) 
aCompared to CON, bCompared to SV200, cCompared to 100 mg/kg, eCompared to 400 mg/kg, **p<0.01, ***p<0.001, **Strongly significant, ***Very strongly significant, 
MB refers to hydroalcoholic extract of Biophytum umbraculum Welw. Syn, SV200-Sodium valproate 200 mg/kg, CON- group treated distilled water 10mL/kg, Numbers refer 
to dose in mg/kg.
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fraction. Saponins, glycosides, and tannins were found in the aqueous fraction. However. phenols, steroids, tannins, and 
terpenoids were found in the chloroform fraction.

Discussion
The purpose of this study was to determine the anticonvulsant activity of the hydro alcoholic root extract and solvent 
fraction of Biophytum umbraculum Welw. Syn., a plant that has been utilized in Ethiopian traditional medicine to treat 
epilepsy.13 According to tradition, hydro alcoholic was utilized as a solvent for extracting plant material as a solvent. The 
polarity divergence of fractional solvents was taken into consideration. To simulate the traditional manner of 

Figure 4 Anticonvulsant Effect of solvent fraction of Biophytum umbraculum Welw. Syn in PTZ-induced seizure. Results are expressed as Mean ± SEM. (n = 6 mice) 
aCompared to CON/CT80, bCompared to SV200, *p< 0.05, **p<0.01, ***p<0.001,*Significant,**Strongly significant,***Very strongly significant, BB refers to butanol fraction 
of Biophytum umbraculum Welw. Syn, CB refers to chloroform fraction of Biophytum umbraculum Welw. Syn, AB refers to aqueous fraction of Biophytum umbraculum Welw. Syn, 
SV200- Sodium valproate 200mg/kg, CON- group treated distilled water 10mL/kg, CT80-group treated 2% Tween 80, 10 mL/kg, and Numbers refer to dose in mg/kg.

Table 1 Preliminary Phytochemical Screening of the Hydroalcoholic Extract and Solvent Fractions of 
Biophytum umbraculum Welw. Syn

Phytoconstituents 80% Methanol Butanol Fraction Chloroform Fraction Aqueous Fraction

Alkaloids – – – –

Saponins + + – +

Flavonoids + + – –

Glycosides + + – +

Phenols + + + –

Steroids + – + –

Tannins + + + +

Terpenoids + + + –

Note: -, absent; +, present.
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administration, the extract and fractions were given orally. Female mice were employed in the acute toxicity test because 
they were more susceptible to poisoning than male mice.

In the acute toxicity investigation, no animal died or exhibited indications of toxicity after being given 2000 mg/kg of 
the test extracts for 24 hours or 14 days. This might indicate that traditional healers are using plants safely.20 Because 
they are simple to operate, time and cost-efficient, and demonstrate high repeatability, the MES and PTZ-produced 
seizure models were employed in this investigation.21

The ability of a drug to lessen the duration of THLE is considered anticonvulsant activity in this MES produced 
seizure model research. The results show that hydro alcoholic extract significantly shortened the duration of THLE in 
mice at all dosages examined. In both the MES and PTZ models, the greater dosage of hydro alcoholic extract was 
demonstrated to be an efficacious dose.

In both models, the BB400 dosage of solvent fraction produced similar results. This indicates that the greater dose 
might be used as the maximal effective dose and that secondary metabolite concentrations are significant. Drugs that 
operate on Na+ channels (such as carbamazepine and phenytoin) have been demonstrated to successfully eradicate TLHE 
caused by the MES model.

Drugs having various mechanisms of action, like valproate, phenobarbital, and felbamate, are also efficacious in 
both animal models.22,23 This might imply that the anticonvulsant activity of the phytoconstituent(s) found in both 
extracts is mediated by several mechanisms, with broad-spectrum efficacy against myoclonic, absence, and tonic-clonic 
seizures. However, the actual processes behind Biophytum umbraculum Welw. Syn anticonvulsant’s efficacy are yet 
unknown.

The hydro alcoholic extract MB400 dosage exhibited considerable anticonvulsant effectiveness against PTZ-induced 
clonic seizures in this investigation. This might be attributed to active ingredient localization and the existence of most 
secondary metabolites. The presence of most secondary metabolites, such as flavonoids, saponins, phenols, terpenoid, 
and tannins, may have contributed to the butanol fraction’s superior increase in latency time to the start of clonic seizure 
and percentage protection from death.21 However, the impact was less than that of hydro alcoholic extract because hydro 
alcoholic extract included more secondary metabolites.

The lack of most secondary metabolites may explain the observed activity decrease in latency time to start of clonic 
seizure and percentage protection against death in the watery fractions. In the PTZ test, the chloroform fraction was 
revealed to have the second greatest anticonvulsant activity among the fractions. It is possible that the lack of a secondary 
metabolite explains why this fraction is less active than a butanol fraction.

Furthermore, drugs that reduce T-type calcium currents and/or boost GABAergic neurotransmission, such as 
ethosuximide, sodium valproate, and benzodiazepines, stop PTZ-induced seizures.10 As a result, the anticonvulsant 
effects of the study plant in the PTZ model might be attributed to blockage of T-type calcium currents or an increase in 
GABAergic neurotransmission. However, neither of these mechanisms was investigated in this work.

Flavonoids, saponins, tannins, steroids, phenols, and terpenoids were found in the hydro alcoholic extract, as shown 
in Table 1, and it seems likely that one of these active constituents is responsible for the anticonvulsant effect.23 Other 
phytochemical screening investigations on Biophytum sensitivum (L.) DC. leaves, which belong to the same family, 
backed up this study’s findings.24

It is impossible to say which phytoconstituents are responsible for Biophytum umbraculum Welw’s anticonvulsant 
action. In conclusion, phytoconstituents with potential anticonvulsant action should be investigated further. Many studies 
have shown that plant-derived terpenoids can influence GABAergic functioning.24–26 In several investigations,26 

flavonoids extracted from various plants have also been shown to have anticonvulsant properties.
Biophytum umbraculum Welw. Syn., which also contains saponins, are antioxidants and free radical scavengers that 

may play a role in the prevention of diseases caused by reactive oxygen species or free radicals, such as atherosclerosis, 
cardiovascular disease, ischemia/reperfusion injury, neurodegenerative diseases, and cancer.27 All of these findings 
support the idea that the study plant has an anticonvulsant effect, most likely through various mechanisms.
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Conclusion
The hydroalcoholic extract as well as the fractions showed varied degrees of anticonvulsant efficacy, supporting the 
traditional usage of Biophytum umbraculum Welw. Syn. as an anticonvulsant drug. In both the PTZ and MES models, the 
anticonvulsant efficacy of hydro alcoholic and BB was significant. CB, on the other hand, was shown to be efficacious 
primarily in PTZ-induced seizures, with the aqueous fraction having reduced anticonvulsant effectiveness in both seizure 
types. This suggests that the components with a medium polarity may be responsible for the anticonvulsant effect.
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