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ABSTRACT

Epilepsy is a persistent neurodegenerative illness characterized by frequent episodes of seizures, and modern antiepileptic
pharmacologic treatment tends to be comparatively unproductive with unsavoury side effects. This study was aimed at
evaluating the antiepileptic effects of a bioactive-guided fraction of the hydroalcoholic extract of Ipomoea eriocarpa (HEIE) in
three classical convulsions models maximal electroshock (MES), pentylenetetrazol (PTZ) and isoniazid (INH) in adult Wistar
rats. HEIE with 20 and 40 mg/kg and diazepam (5 mg/kg) as standard was administered on the subjects In the MES paradigm,
HEIE resulted in the dose depending reduction of duration of flexion, extensor, clonic and stupor phases, which culminated in
full prevention of mortality. The extract notably postponed the epileptic attacks, reduced the time span of the clonic activity and
at the dosage of 40 mg kg-1 offered the same protection as Diazepam. Equally, in the INH model, HEIE significantly delayed
the onset of seizure, shortened convulsive, and guaranteed complete survival in the two investigated doses. Histopathological
study showed that the treatment of HEIE preserved the hippocampal and cortical neurons architecture in the groups which was
more significant at higher dosage. These observations imply that Ipomoea eriocarpa has great anticonvulsant and
neuroprotective effects, which is likely to occur via the mechanisms of GABAergic neurotransmission regulation and voltage-
dependent ion channels. The available information offers scientific support to the conventional therapeutic uses of this species
and develops the potential that it could have as natural pharmacotherapeutic agent to treat epilepsy.
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INTRODUCTION

Epilepsy is the fourth most prevalent brain disease, manifested by recurrent seizures. It affects people irrespective of age. A
variety of etiologies and injuries are linked to epileptic seizures, with differing distribution in the world [1]. Epilepsy was
defined by the ILAE in the year 2014 as a “disease” and not a “disorder” [2]. The term “disease” better emphasizes to patients,
clinicians, and society the importance and impact of epilepsy. The International League against Epilepsy (ILAE) and the
International Bureau for Epilepsy (IBE) (2017) define epilepsy as a malfunction of the brain at the neurobiological,
neurocognitive, neuropsychological, and neurosocial levels, as well as the neurobiological, cognitive, psychological, social cost
of epilepsy. [3]. In terms of mechanism, an epileptic seizure can be defined as “a state produced by an abnormal excessive
neuronal discharge within the central nervous system”. It is frequently related to cognitive and memory deficits, causing
significant morbidity [4].

Epilepsy syndromes that are rare and those whose process of inheritance is onogenic are linked to defects in the genes that
encode subunits of voltage-gated ion channels and ligand-gated ion channels. Na+, K+, and Cl- mutation in voltage-gated ion
channels have been linked to varieties of generalized epilepsy and infantile seizure syndromes [5]. The causes of secondary
epilepsy include infections, inflammation, neurodegenerative diseases, brain tumors, traumatic brain crimes, stroke, as well as
congenital disorders [6]. The typical signs and/or symptoms of abnormal neuronal activity, which include excessive or
synchronous activity in the brain are linked to seizures [7]. The epileptic seizures often result in a momentary loss of
consciousness, expose the affected patient to the danger of physical injuries, and usually disrupt learning and working. Epilepsy
may happen more often in young children or any person over 65 years of age but at any age. The identified pathogeneses of
epilepsy are now reclassified as hereditary, structural, infectious, immunological, metabolic, or unknown [8]. Moreover,
epilepsy is proclaimed as a disease not as a disorder. It is reportedly solved after a period of ten years of the seizure-free interval,
the final five years being medication-free, or the patient is not under threat anymore due to his age as of age related epilepsy
syndrome [9].

Epilepsy is more common in the youngest and the oldest age-groups [10] with the estimated rates standing at 86 per 100,000
per year in a well defined population in the first year of life, decreasing afterwards to the range of 2331 per 100,000 in
individuals aged 3059 years [11] and the lowest rates are recorded at the over 85 years of age. The highest rates of epilepsy
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occur during the first year of life in children and the level drops up to the age of 10 years[12]. The comparatively high incidence
of epilepsy among the aged has been realized. This significant problem was brought to attention through national Sentinel Audit
of epilepsy-related deaths with the leadership of Bereaved epilepsy. The check indicated that, 1,000 people die annually in the
UK as a result of epilepsy, and the majority of them were related to seizures and 42 percent of the deaths were preventable [13].

Research has indicated that most epileptic patients are not taking ASMs mostly because of the lack of access to a physician,
cost of ASM, and perception of modern therapies. A less extreme practical strategy would be to make use of natural products or
extracts that have been traditional in being known to be useful in the anti-seizure activity. This facilitates the interest to explore
the possible benefit of compounds or extracts of plants which can be used medically to treat seizure, but the effect of these
treatment methods is not well understood. Only 2 per cent to 44 per cent of these patients used these products particularly in the
management of seizures; the rest were, and others used them in managing known comorbidities that were associated with
epilepsy, such as depression, or to treat well-known ASM side effects, including impaired memory [14].

More than 135 varieties of herbs have been reported to be used alone or as a part of an 80 different combinations in the
treatment of seizures [15]. The utilization of medicinal products as a healthcare modality has risen [16]. In developing nations,
traditional herbal treatments are a culturally significant approach to healing therapies. These remedies are effective, widely
accepted, economically feasible, and often the only available option, making them economically viable [17]. Traditional plant-
based medicines are crucial for global health and disease management, extensively utilized in Africa and Asia, particularly in
India and China. Due to adverse reactions and resistance to synthetic medications, they are gaining popularity in developed
nations [18]. Recent research has revealed that several therapeutic herbs also have adverse consequences [19]. Prolonged use of
therapeutic herbs raises concerns about potential harmful effects. Assessing the toxicological consequences of therapeutic plant
extracts is crucial for evaluating potential harmful effects.

Ipomoea eriocarpa, popularly referred to as "tiny morning glory", is located in tropical Asia, northern Australia, Madagascar,
South Africa, Egypt, and various regions of tropical Africa and southern India [20] . Approximately 8,000 polyphenolic
substances were effectively discovered among different species of plants. [21]. The traditional uses of I eriocarpa (methanolic
and petroleum ether extract) includes migraines, joint inflammation, seizures, open sores, and high fever [22]. The preclinical
study of 1. eriocarpa has recently verified defensive properties on brain. [23], antioxidant abilities [24], prevention of secretions
[25], analgesics [26], antipyretic [27], activity contrary to worms [28], antimicrobial properties [28], also aids from arthritis,
diabetes, as well as kidney stones preclusion [28,29].

According to Dr. C. P. Khare's “The Indian Medicinal Plants”, it has been reported that I eriocarpa has antiepileptic properties.
According to a phytochemical investigation, the plant's (methanolic extract) contains phenols, flavonoids, phytosterols, and
alkaloids [29,30], which are essential to treat epilepsy. However, no systematic research has been conducted on its antiepileptic
properties to date. Therefore, in the current study, we evaluated the antiepileptic activity of ethyl acetate residual fraction of
hydroalcoholic extract of Ipomoea eriocarpa (HEIE) as an adjuvant to the maximal electroshock seizure model (MES),
Pentylenetetrazol (PTZ) Model, and Isoniazid-induced convulsion model of acute seizure.

MATERIAL AND METHODS

Collection and authentication of the plant

Fully grown plant specimens of . eriocarpa were gathered from Barkagao, Hazaribag District, Jharkhand, India (23° 85'31.10"
N latitude, 85° 20' 58.51" E longitude, and 610 m altitude). The voucher specimen (KM81123) was prepared, presented, and
authenticated by Dr. P. Santhan, a botanist and taxonomist from Jharkhand.

Preparation of plant extract

The entire extraneous substance was meticulously evacuated from the I eriocarpa plant matter following a thorough cleansing
process. After undergoing a clean water wash and being dried under shade for three to four weeks, the plant material was
roughly grounded with the help of a motorized blender. The grounded stuff was securely kept in desiccated, disinfected
baggage. Approximately 25 grams of powdered material underwent defatting with petroleum ether at a temperature range of
40°C to 60°C. Following the defatting process, the grounded material was utilized for extraction with hydroalcoholic in a ratio
of 3:7 for about a day [31]. The extract was kept at the surrounding climate for parching, also the concentrated extract was
employed for the isolation procedure to conduct in vivo screening models for antiepileptic activity of L eriocarpa [32].

Bioactive guided fractionation

Ethyl acetate fraction

Water was used to dissolve the necessary amount of polar extract. Double the volume of ethyl acetate was incorporated into the
dissolved extract. The elements dissolved in ethyl acetate were isolated by gently shaking the mixture. The ethyl acetate portion
was subsequently filtered and dried by evaporation [33].

Residual fraction (Final fraction)
The remaining residue following the fractionation process, utilizing ethyl acetate, underwent filtration and was subsequently
evaporated to dryness [33]. The formula utilized to determine the residual fraction yield % was as follows:

% = O 100
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Drugs
Isoniazid and pentylenetetrazole (PTZ) were both purchased from Sigma-ALDRICH (India). Both the drug solutions were
freshly prepared by dissolving in saline, and the solvents used were of analytical grade.

Experimental animals

The acute and subacute toxicological experiments were carried out in only healthy male and female albino Wistar rats aged 6—8
weeks, weighing 130-180 g, and free from visible signs of illness or abnormality were included. Animals exhibiting signs of
infection, congenital anomalies, or abnormal behavior during the acclimatization period were excluded from the study. Rats
were randomly assigned to groups using a simple randomization method to avoid bias. The rats were attained from the animal
facility at TMU, Moradabad, India, and were familiarized with laboratory environments for seven days before the
experimentations [34]. The rats were kept at a controlled room temperature of 22-24°C, with a 12-hour light/dark phase and
moisture of approximately 50+5%. They were randomly assigned to experimental or control groups also were independently
accommodated in disinfected polypropylene cages, utilizing sterilized padded husk as bedding material and were provided with
a normal pellet supply and water as needed. The investigational techniques adhered to guidelines set by the "Institutional
Animal Ethics Committee" (IAEC) and the "Committee for the Control and Supervision of Experiments on Animals" (CCSEA),
accompanied by an approval number CCSEA/1205/2025/8.

The doses of 20 mg/kg and 40 mg/kg of the ethyl acetate residual fraction were chosen on the basis of previously conducted
acute and sub-acute toxicity studies, principles of bioactivity-guided fractionation, and established pharmacological dosing
practices. These doses represent safe sub-toxic levels, commonly selected as fractions of the maximum non-toxic dose to assess
dose-dependent pharmacological effects.”

Anti-epileptic Screening Methods

Maximal Electroshock (MES) Induced Convulsions:

The albino Wistar rats, weighing between 130 and 180 grams, were chosen at random and marked for identification purposes.
They were subsequently organised into 4 distinct groups, each consisting of 6 animals. The negative control received distilled
water (10mL/kg), while the standard group received diazepam at 5 mg/kg. The Test-1 group received a bioactive guided fraction
of the hydroalcoholic extract of Leriocarpa at a dosage of 20 mg/kg, and the Test-II group received the same fraction at 40
mg/kg. After half an hour, convulsions were elicited in all the rats through the application of an electroconvulsometer. An
alternating current of 60 Hz and 150 mA was administered via the ear electrodes for a duration of 2 seconds (Table 1). The
subjects were meticulously monitored for the manifestation of flexion, tonic hind limb extension, clonic activity, stupor,
demise/recovery of the organism, and percentage of protection [35]

Table 1 Treatment Profile and Experimental Design Summary of Maximal Electroshock (MES) Induced Convulsions in

Rats
Group Group Dose & route of administration Species& Sex
name strain
Group 1 Negative Distilled water (5 mL/kg) p.o. + MES
Control
Group 2 Standard Diazepam (5 mg/kg) p.o.+ MES Albino Wistar | Male
Rat
Group 3 Test MES+ The bioactive guided fraction of the hydroalcoholic extract of
Leriocarpa (20mg/kg) p.o.
Group 4 Test MES+ The bioactive guided fraction of the hydroalcoholic extract of
Leriocarpa (40mg/kg) p.o.

Pentylenetetrazol (PTZ) Induced Convulsions in Rats

The animals, with weights ranging from 130 to 180 grams, were chosen at random and marked to facilitate their recognition.
Subsequently, they were organized into 4 distinct groups, each one composed of six animals. The control group that was
negative received water from distillation (5 ml/kg, per oral) alongside pentylenetetrazol (80 mg/kg, intraperitoneal). The
standard group received diazepam (5 mg/kg, intraperitoneal) in conjunction with pentylenetetrazol (80 mg/kg, intraperitoneal).
The Test-I group was given the bioactive guided fraction of the hydroalcoholic extract of I eriocarpa (20 mg/kg, per oral) along
with pentylenetetrazol (80 mg/kg, intraperitoneal), while the Test-II group received the bioactive guided fraction of the
hydroalcoholic extract of Leriocarpa (40 mg/kg, per oral) paired with pentylenetetrazol (80 mg/kg, intraperitoneal). The
experimental pharmaceutical was administered continuously over a 7-day period. On the seventh day, convulsions were elicited
through the administration of PTZ. All groups of animals were administered PTZ following the respective treatment before the
commencement of the experiment (Table 2). The subjects were meticulously monitored for the emergence of jerks, initiation of
clonic seizures, duration of clonic seizures, hind limb extension, mortality/recovery of the subjects, and percentage of
protection [36].

Table 2 Treatment Profile and Experimental Design Summary of Pentylenetetrazol (PTZ) Induced Convulsions in Rats

Group Group name Dose & route of administration Species& strain Sex

Group 1 Negative Distilled water (5 mL/kg) + PTZ (80 mg/kg, i.p.)
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Control

Group 2 Standard Diazepam (5 mg/kg) + PTZ (80 mg/kg, i.p.)

Group 3 Test The bioactive guided fraction of the hydroalcoholic | Albino Wistar Rat | Male
extract of Leriocarpa (20mg/kg) + PTZ (80 mg/kg,
ip.)

Group 4 Test The bioactive guided fraction of the hydroalcoholic
extract of Leriocarpa (40mg/kg) + PTZ (80 mg/kg,
ip.)

Isoniazid-induced convulsion

Albino Wistar rats, weighing 130-180 grams, were selected and marked to facilitate their recognition. They were subsequently
organized into four separate groups, each comprising 6 rats. Negative controls were administered with isoniazid (300 mg/kg,
s.c.), with the injection occurring subcutaneously after a 60-minute interval following the vehicle. A dose of diazepam (Smg/kg,
i.p.) as standard group was subsequently followed by the injection of isoniazid (300 mg/kg) via the subcutaneous route,
administered 30 minutes after the initial dose. Test-I received the bioactive guided fraction of the hydroalcoholic extract of
Leriocarpa (20mg/kg) combined with isoniazid (300mg/kg) administered subcutaneously following a 60-minute interval post-
test dose. In Test-II, a subcutaneous injection was administered comprising the bioactive guided fraction of the hydroalcoholic
extract of Leriocarpa at a dosage of 40 mg/kg, alongside isoniazid at 300 mg/kg, precisely 60 minutes following the initial
Test-II (Table 3). The subjects were meticulously monitored for the initiation of clonic seizures, the duration of convulsions, the
eventual outcome of death or recovery, and the percentage of protection [37].

Table 3 Treatment Profile and Experimental Design Summary of Isoniazid-induced convulsion in Rats

Group Group Dose & route of administration Species & | Sex
name strain

Group 1 Negative Distilled water (5 mL/kg) + isoniazid
Control (300mg/kg, SC)

Group 2 Standard Diazepam(5 mg/kg, i.p.)+isoniazid
(300mg/kg, SC)

Group 3 Test The bioactive guided fraction of the | Albino Male
hydroalcoholic extract of ILeriocarpa (20 | Wistar Rat
mg/kg) +isoniazid (300mg/kg, SC)

Group 4 Test The bioactive guided fraction of the
hydroalcoholic extract of [Leriocarpa (40
mg/kg) + isoniazid (300mg/kg, SC)

Histopathology study

The brains of different group of rats were meticulously extracted and kept in a 10% buffered formalin fixation medium for
histopathological analysis. The organ paraffin slices have been generated, stained with hematoxylin and eosin, and prepared for
light microscopy according to established procedures. [38].

Statistical analysis

Each of the assessments was presented as the mean+SD standard deviation, and the outcomes were analyzed statistically using
one-way Analysis of Variance (ANOVA) followed by Tukey’s multiple comparison tests with statistical software called
GraphPad Prism (GraphPad Software, Inc., La Jolla, CA, USA) version 5.0. A p-value of <0.05, p<0.01, and p<0.001 compared
to the control was accepted as statistically significant.

RESULTS

Maximal Electroshock (MES) Induced Convulsions:

The antiepileptic effects of bioactive guided fractionation of HEIE were evaluated against a standard drug (diazepam) and
compared to a negative control group on the maximal electroshock (MES) induced convulsion screening model. The negative
control group exhibited severe seizure activity, characterized by prolonged durations of flexion (7.66 £ 1.75), extensor (15.16 +
2.99), clonus (22.50 + 3.27), and stupor (42.33 + 3.50), resulting in 100% mortality (0% protection). In contrast, the standard
group treated with diazepam showed a highly substantial (p < 0.001) decrease in all seizure stages, particularly complete
suppression of the extensor phase (0.00 + 0.00), with no deaths recorded (100% protection). Treatment with the bioactive
guided fractionation of HEIE at two different doses produced a dose-related and substantial (p < 0.001) reduction in seizure
activity. At the higher dose, the extract reduced flexion (2.16 = 0.75) and extensor (2.33 £ 1.03), with complete protection
against death (0/6). The lower dose also significantly reduced seizure parameters (flexion: 5.50 + 1.87; extensor: 6.66 + 1.75)
and provided full protection. The bioactive guided fractionation of HEIE exhibited potent anticonvulsant activity in a dose-
dependent manner, significantly reducing all phases of seizure activity and providing 100% protection from mortality,
comparable to the standard drug diazepam (Table 4) (Figure 1).
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Table 4 Antiepileptic Effect of Bioactive Guided Fractionation of Hydroalcoholic Extract of Leriocarpa on the Maximal
Electroshock (MES) Induced Convulsions in Rats

Experimental Groups | Flexion Extensor Clonus Stupor Death/ % Protection
Recovery
Negative Control 7.66 +1.75 15.16£2.99 | 22.50 + | 42.33+3.50 6/0 0%
3.27

Standard (Diazepam) | 1.66 + | 0.00 £0.00™" | 10.50 + | 22.83 +3.76™ 0/6 100%
0.81™" 1.87"

bioactive guided | 5.50 + | 6.66+1.75™ | 17.83 + | 31.33+£2.80" 0/6 100%

fractionation of HEIE | 1.87" 2.63"

(20mg/kg)

bioactive guided | 2.16 + | 2.33+£1.03"™ | 15.50 + | 27.83+£2.31™ 0/6 100%

fractionation of HEIE | 0.75""" 2.58™"

(40mg/kg)

The values are presented as the mean £ SD (n=6; male rats); p>0.05 was determined using one-way ANOVA followed by
Tukey’s multiple comparison test (in comparison to the control group); * p<0.05, **p<0.01, and ***p<0.001

Maximum Electroshock (MES) Induced Convulsions

50- )
Negative control
40- Standard
Leriocarpa 20mg/kg
g 30 B /criocarpa 40mg/kg
=
20
10+ l I
0l —
> $ S $
O %0 QQ )
Q\Q«* Q)A}QQ C}o %@Q

Epileptic Effects

Figure 1 Antiepileptic Effect of Bioactive Guided Fractionation of Hydroalcoholic Extract of L. eriocarpa on the Maximal
Electroshock (MES) Induced Convulsions in Rats

Pentylenetetrazol (PTZ) Induced Convulsions in Rats

The antiepileptic properties of bioactive guided fractionation of HEIE were evaluated against a standard drug (diazepam) and
compared to a negative control group on the pentylenetetrazol (PTZ) induced convulsions screening model in rats using factors
like the beginning of jerks, clonic, extension, duration of clonus, and mortality/protection rate. The negative control group
displayed early seizure onset (jerks: 24.50 = 3.61; clonus: 117.66 = 2.33; extension: 146.83 + 2.85), prolonged clonus duration
(25.33 £ 2.58), and total mortality (6/0), indicating 0% protection. The diazepam-treated group showed complete suppression of
seizures with all values at (0.00 + 0.00) and 100% protection from mortality (p < 0.001), confirming its strong anticonvulsant
activity. The bioactive guided fractionation of HEIE demonstrated a dose-dependent anticonvulsant effect. At the lower dose,
onset of jerks and clonus was significantly delayed (p < 0.01) to 85.83 + 4.16 and 167.16 + 4.16, respectively. However, mild
seizure activity remained (clonus duration: 20.50 + 2.42), and 1 out of 6 animals died, resulting in 23% protection. At the higher
dose, seizure onset was markedly delayed (p < 0.001) (jerks: 125.33 + 2.80; clonus: 300.00 £ 2.60; extension: 322.50 + 3.20),
and clonus duration was reduced to 14.16 + 2.63. This group showed complete survival (0/6 deaths), equating to 100%
protection. The bioactive guided fractionation of HEIE effectively prolonged the beginning of seizure activity and reduced the
severity of seizures that are dose-related, with the higher dose exhibiting protection equivalent to diazepam (Table 5) (Figure 2).

Table 5 Antiepileptic Effect of Bioactive Guided Fractionation of Hydroalcoholic Extract of L eriocarpa on the
Pentylenetetrazol (PTZ) Induced Convulsions in Rats

Experimental Groups Onset of | Onset of | Duration of | Onset of | Death/ %

Jerks Clonus Clonus Extension Recovery Protection
Negative Control 2450 £ | 117.66 £ | 2533+£2.58 146.83 £2.85 | 6/0 0%

3.61 2.33
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Standard (Diazepam) 0.00 + | 0.00 + | 0.00£0.00"" | 0.00£0.00"" | 0/6 100%
0.00"" 0.00"™

bioactive guided fractionation | 85.83 =+ | 167.16 =+ | 20.50+2.42" | 211.66 + | 1/6 23%

of HEIE (20mg/kg) 4.16™ 4.16™ 3.88™

bioactive guided fractionation | 12533 + | 300.00 + | 14.16 + | 322.50 + | 0/6 100%

of HEIE (40mg/kg) 2.80" 2.60"" 2.63" 3.20"™

The values are presented as the mean £ SD (n=6; male rats); p>0.05 was determined using one-way ANOVA followed by
Tukey’s multiple comparison test (in comparison to the control group); * p<0.05, **p<0.01, and ***p<0.001

Pentylenetetrazol (PTZ) Induced Convulsions

400+ .
Bl Negative control
300 Bl Standard
Bl /criocarpa 20mg/kg
@ lLeriocarpa 40mg/kg
,E 2004
1004
()_I_II . A .
& & & &>
xS > S S
& o s &
o & > X
() <> &
= &

Epileptic Effects

Figure 2 Antiepileptic Effect of Bioactive Guided Fractionation of Hydroalcoholic Extract of Leriocarpa on the
Pentylenetetrazol (PTZ) Induced Convulsions in Rats

Isoniazid-induced convulsion

The antiepileptic effects of bioactive guided fractionation of HEIE were evaluated against a standard drug (diazepam) and
compared to a negative control group on the isoniazid-induced convulsions screening model in rats using clonic convulsion
onset, duration, and survival rate as parameters. The negative control group exhibited an early onset of clonic convulsions
(14.16 £ 2.63), prolonged convulsion duration (4.66 = 1.63), and 100% mortality (6/0), resulting in 0% protection. The standard
group treated with diazepam completely inhibited seizure onset and duration (0.00 + 0.00) and provided 100% protection,
confirming its strong anticonvulsant efficacy (p < 0.001). The bioactive guided fractionation of HEIE demonstrated a dose-
dependent anticonvulsant effect. At 20 mg/kg, a substantial (p < 0.001) delay in the beginning of clonic convulsions (30.66 +
2.58) and a mild (p < 0.05) reduction in convulsion duration (2.33 + 0.51) were observed. All animals survived, indicating
100% protection. At 40 mg/kg, further delay in seizure onset (37.50 £+ 1.87; p < 0.001) and a greater reduction in convulsion
duration (1.66 = 0.81; p < 0.05) were observed, with complete protection from mortality (0/6), confirming 100% protection. At
both 20 and 40 mg/kg doses, the bioactive guided fractionation provided complete safety from seizure-induced death,
comparable to the standard drug diazepam (Table 6) (Figure 3).

Table 6 Antiepileptic Effect of Bioactive Guided Fractionation of Hydroalcoholic Extract of Leriocarpa on the Isoniazid-
Induced Convulsions in Rats

Experimental Groups Onset of  Clonic | Duration of | Death/ %
Convulsion Convulsion Recovery Protection
Negative Control 14.16 £2.63 4.66 +1.63 6/0 0%
Standard (Diazepam) 0.00 +0.00"" 0.00 + 0.00"™" 0/6 100%
bioactive guided fractionation of HEIE | 30.66 + 2.58"" 2.33+£0.51" 0/6 100%
(20mg/kg)
bioactive guided fractionation of HEIE | 37.50 + 1.87""* 1.66 +0.81" 0/6 100%
(40mg/kg)

The values are presented as the mean = SD (n=6; male rats); p>0.05 was determined using one-way ANOVA followed by
Tukey’s multiple comparison test (in comparison to the control group); * p<0.05, **p<0.01, and ***p<0.001
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Isoniazid-Induced Convulsions
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Figure 3 Antiepileptic Effect of Bioactive Guided Fractionation of Hydroalcoholic Extract of Leriocarpa on the
Isoniazid-Induced Convulsions in Rats

Histopathological of brain

Histopathology of the antiepileptic screening models of the brain were represented in Figure 4 where A,B,C,D are the
histopathological slides of maximal electroshock (MES) induced convulsion screening model in rats, where A is the negative
control representing the loss of neuronal architecture in the hippocampus and cortex, B is the standard diazepam (5 mg/kg)
representing the normal structure of neurons, C is the bioactive guided fractionation of HEIE (20mg/kg) representing the slight
loss of neuronal architecture in the hippocampus and cortex, D is the bioactive guided fractionation of HEIE (40mg/kg),
representing the normal structure of neurons. E,F,G,H are the histopathological slides of pentylenetetrazol (PTZ) induced
convulsions screening model in rats, where E is the negative control representing the shrunken, darkly stained (pyknotic)
neurons, F is the standard diazepam (5 mg/kg) representing the normal structure of neurons, G is the bioactive guided
fractionation of HEIE (20mg/kg) representing the slight shrunken, darkly stained (pyknotic) neurons, H is the bioactive guided
fractionation of HEIE (40mg/kg), representing the normal structure of neurons. ILJ,K,L are the histopathological slides of the
isoniazid-induced convulsion screening model in rats, where I is the negative control representing the loss of neuronal
architecture in the hippocampus and cortex, J is the standard diazepam (5 mg/kg) representing the normal structure of neurons,
K is the bioactive guided fractionation of HEIE (20mg/kg) representing the slight loss of neuronal architecture in the
hippocampus and cortex, L is the bioactive guided fractionation of HEIE (40mg/kg), representing the normal structure of
neurons. Thus, the bioactive guided fractionation of HEIE (40mg/kg) proved to be the exhibiting protection equivalent to
diazepam (Figure 4).

Figure 4 Histopathology of the Antiepileptic Screening Models of the Brain

DISCUSSION

Neurological disorder like epilepsy impacts a broad variety of individuals worldwide (65 million). It is a neurologist's second
most prevalent chronic neurological disorder. India has approximately 10 million individuals with epilepsy. Epilepsy is an
abnormal nervous transient dysfunction that affects motor, sensory, consciousness, and autonomic nervous system [39]. Studies
have shown that the majority of patients with epilepsy are not treated with ASMs, largely due to a lack of access to physicians,
the cost of ASMs, and attitudes toward modern treatments. An intermediate pragmatic approach is to utilize natural products or
extracts traditionally known to be useful for anti-seizure activity. The utilization of medicinal products as a healthcare modality
has risen [16]. In developing nations, traditional herbal treatments are a culturally significant approach to healing therapies.
These remedies are effective, widely accepted, economically feasible, and often the only available option, making them
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economically viable [17]. Traditional plant-based medicines are crucial for global health and disease management, extensively
utilized in Africa and Asia, particularly in India and China. Due to adverse reactions and resistance to synthetic medications,
they are gaining popularity in developed nations [18]. Over 135 different herbs have been reported to be used in a single or in
80 different combination formulae for the treatment of seizures [15].

According to Dr. C. P. Khare's “The Indian Medicinal Plants”, it has been reported that I.eriocarpa has antiepileptic properties.
According to a phytochemical investigation, the plant's (methanolic extract) contains phenols, flavonoids, phytosterols, and
alkaloids [29,30], which are essential to treat epilepsy. As no investigation has been carried out for Ieriocarpa having anti-
epileptic activity therefore, in the current study, we have investigated the anti-epileptic properties of I eriocarpa as a novel anti-
epileptic herbal medication in the treatment of epilepsy. The present study evaluated the antiepileptic potential of the bioactive-
guided fraction of the hydroalcoholic extract of [pomoea eriocarpa (HEIE) using three established experimental seizure models:
MES, PTZ, and INH-induced convulsions.

During fractionation of the hydroalcoholic extract, the ethyl acetate residual fraction was enriched with moderately polar
phytoconstituents, including flavonoids, phenolic compounds, and alkaloids-classes of compounds previously reported to
possess anticonvulsant and neuroprotective activities.

MES model has been popularly employed to find the compounds which are active in the treatment of generalized tonic-clonic
seizures, as well as agents that prevent the spread of the seizure, mostly by altering the activity of the voltage -gated sodium
channels or the transmission via the glutamate category. This was the case in the negative control group in which classical tonic
hind limb extension was observed with 100% mortality rate, which demonstrates that successful induction of seizures occurred.
The HEIE treatment had a significant dose dependency of the reduction of all phases of the seizures (flexion, extensor, clonus
and stupor). It is important to note that the 40mg/kg dose significantly reduced the extensor phase and offered 100 percent
protection similar with diazepam. Repressed tonic hind limb extension indicates that Seizure propagation may be inhibited,
perhaps by ion channel modulation [12]

Screening of agents that operate via GABAergic pathways is generally conducted via the PTZ model, since PTZ causes seizures
due to its antagonism of the GABAA receptors. HEIE was found to be too effective in postponing the development of jerks,
clonus, and extension and also minimizing the length of the clonic seizure. The greater dose (40 mg/kg) resulted in total failure
of mortality whereas the lesser dose showed partial failure. The capability of HEIE to reduce the occurrence of seizure and
severity implies an improvement in inhibitive neurotransmission, which could be facilitation of GABAergic transmission or
control of conductance of chloride ion [13]

A GABA-mediated mechanism is also supported by the isoniazid (INH) model. INH causes seizures by blocking the production
of glutamic acid decarboxylase, thus decreasing the production of GABA. HEIE produced significant extension of seizure onset,
as well as a decrease in the duration of convulsions in a dose-dependent fashion, and 100 percent survivability in both dosage
studies. The results provided in these studies support the assumption that the extract could increase the levels of GABA or
reverse the impact of GABA decline.[15]

Morphological evidence of neuroprotection was given by histopathological examination. The negative control groups exhibited
the neuronal degeneration, pykotonic nuclei, and distortion of hippocampal and cortical structures. However, contrary to that,
animals which got HEIE, especially 40 mg/kg, displayed the intact neuronal morphology equal to the control drug group. This
is an indication that in addition to suppressing seizure, the HEIE can have some protective effects against neuronal damage
caused by seizure which could work through the antioxidant and anti-inflammatory effects that have been reported in the past
[17]

The overall outcome of the extract was that it was found to be effective in electrically and chemically induced convulsive
models implying that the activity has an extensive range of anticonvulsant effects. The dose dependence of the response also
enhances the pharmacological significance of results. Limitations, however, are that there were no molecular mechanistic
experiments, receptor binding experiments, and the purification of specific active compounds. Subsequent studies ought to
concentrate on mechanistic evaluation in great detail, isolate of bioactive compounds, chronic models of epilepsy and safety
profiling.

CONCLUSION

Epilepsy is also a significant worldwide neurological condition that is thought to impact about 65 million people around the
world with a massive prevalence rate spread across the developing states like India. Access constraints to current antiepileptic
medications, high cost of treatment, and social cultural restrictions have motivated the increased popularity and enthusiasm in
traditional and plant-based medicines. One of them is Ipomoea eriocarpa (1. eriocarpa), which has traditionally been considered
to possess medicinal research, but previously its antiepileptic capabilities had not been assessed by researchers. The current
research paper is the first scientific validation of the antiepileptic effect of the bioactive-guided fraction of Hydroalcoholic
extract of Ipomoea eriocarpa. The extract exhibited strong dose dependent anticonvulsant effects in MES, PTZ and INH
induced seizure models, where the higher dose had similar efficacy action to diazepam and full protection of mortality. The
extract was found to inhibit the seizures, slow down the onset of seizures, decreased convulsion duration and preserved
hippocampal and cortical architecture. These results indicate that the possible mechanisms through which HEIE can alter its
effects are by regulating GABAergic neurotransmission and ion channels together with the potential antioxidant-mediated
neuroprotection.
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It can be inferred that Ipomoea eriocarpa has a potential as a possible alternative or complementary therapy agent in the
management of epilepsy because of its effectiveness and natural nature. Mechanistic, pharmacokinetic, and clinical studies
should be continued to determine its safety and efficacy and its clinical applicability to humans.

ABBREVIATIONS

Leriocarpa- Ipomoea eriocarpa, HEIE- Hydroalcoholic Extract of Ipomoea eriocarpa, SD- standard deviation, PTZ-
pentylenetetrazol, MES- maximal electroshock, INH- isoniazid SC- subcutaneous, i.p- intraperitoneal, P.O.- per oral, Hz-
hertz, mA- milliampere, CCSEA- Committee for the Control and Supervision of Experiments on Animals, IAEC- International
Animal Ethics Committee, ILAE- International League against Epilepsy, IBE- International Bureau for Epilepsy, ASM-anti-
seizure medication
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