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Abstract
Epilepsy is a chronic neurological disorder characterized by recurrent seizures resulting from abnormal neuronal activity. Although antiepileptic drugs are available, their associated side effects necessitate the search for safer alternative treatments. This study evaluated the anticonvulsant and neuroprotective effects of Cocos nucifera water in pentylenetetrazol (PTZ) induced seizures in Wistar rats. Twenty-four male Wistar rats (200–250 g) were randomly divided into four groups (n = 6): control, Cocos nucifera water (5 ml/kg), Cocos nucifera water (10 ml/kg) and diazepam (5 mg/kg). Treatments were administered orally for 14 days and after that, PTZ (5 mg/kg) was given intraperitoneally to induce seizures. The changes in body weight, mortality rate, seizure onset, the seizure duration were recorded. The results showed that Cocos nucifera water significantly reduced seizure duration in a dose-dependent manner compared to the control group. The higher dose (10 ml/kg) demonstrated greater anticonvulsant effect than the lower dose (5 ml/kg). There was also a significant decrease in mortality rates in the treated groups with total protection being demonstrated by diazepam group. No side effects were observed and the animals treated gained weight normally. It is possible that the anticonvulsant and neuroprotective properties of Cocos nucifera water may be attributed to its antioxidant properties and electrolyte content, which induces the control of neuronal excitability and prevents the oxidative injuries caused by seizures. This study suggests that Cocos nucifera water has a great potential in anticonvulsant and neuroprotective properties and can be used as a natural remedy in the treatment of seizures. However, its mechanisms of action as well as the active compounds that cause its effects need further research. 
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Introduction
Epilepsy is a chronic neurological condition that is associated with unprovoked and repetitive seizures (Sumadewi et al., 2023; Joffa et al., 2026). Seizure occurs when there is sudden, abnormal electrical activity in the brain and disturbs the normal brain function (Joffa et al., 2026). This may lead to change in movement, behaviour, sensation or consciousness depending on the part of the brain affected. Epilepsy is a condition that afflicts more than 50 million individuals across the world with high burden in low resource environments where the access to conventional medicines is restricted (Kariuki & Newton, 2025; Al-Worafi et al., 2024).
The causes of epilepsy include brain injury, genetic disorders, infections, brain tumours, or developmental disorders, but in a large number of cases the cause of epilepsy is not known (Yacubian et al., 2022). The signs and symptoms are usually convulsions, muscle rigidity, unconsciousness, confusion and abnormal feelings (Joffa et al., 2026).
Pentylenetetrazol (PTZ) is a chemoconvulsant that induces seizures by antagonizing GABA_A receptors cause neuronal hyperactivity in the human generalized seizures (Kośmider et al., 2023). This model has been extensively used in screening of anticonvulsants in preclinical (Bettio et al., 2025; Joffa et al., 2026).
The present antiepileptic medications have some side effects such as sedation, cognitive impairment and tolerance (Strzelczyk & Schubert-Bast, 2022). Therefore, there is increased pressure to find safe and effective alternatives of plants with fewer side effects (Fenta & Mekonnen et al., 2024; Joffa et al., 2026).
Cocos nucifera water (CW) is a natural drink that is consumed in most tropical areas. It also has minerals (potassium, magnesium), vitamins, amino acids and phenolic compounds that have antioxidant potential (Shayanthavi et al., 2024). Recent studies point to its wide biological effects such as antioxidant, anti-inflammatory, hypoglycemic and cardioprotective effects, which can be applicable in neuroprotection (Raut & Cucullo, 2025). CW has been demonstrated to promote antioxidative enzyme activities in rat tissues and has compounds that have been demonstrated to be antioxidative; quercetin and ellagic acid (Erukainure & Chukwuma, 2023). Antioxidants are applicable in the regulation of neuronal excitability and the minimization of oxidative injury caused by seizures (Madireddy & Madireddy; Joffa et al., 2026). These properties justify research of CW in seizure models.
Materials and Methods
Plant Material Collection and Preparation
[bookmark: _Hlk122378345]Fresh Cocos nucifera fruits were collected from the premises of the College of Health Sciences, Niger Delta University, Wilberforce Island, Bayelsa State, Nigeria. They were identified by Prof Kola Ajibesin of the Department of Pharmacognosy, Faculty of Pharmacy, Niger Delta University, Wilberforce Island, Bayelsa State, Nigeria. 
The fresh Cocos nucifera fruits were broken and the water collected in clean beakers. A fresh C. nucifera was used each day of the experimentation period.
Drug and Chemicals
Pentylenetetrazole (PTZ) (SIGMA-ALDRICH, Inc, 3050, Spruce Street, St. Louis, MO 63103, USA) and Diazepam (Juhel Pharmaceuticals Enugu, Nigeria), Sodium Chloride.
Experimental Animals
[bookmark: _Hlk135347826]Twenty-four male Wistar rats weighing between 200-250 g were procured from the animal breeding unit of the Department of Pharmacology, Faculty of Basic Clinical Sciences, Niger Delta University, Wilberforce Island, Bayelsa State, Nigeria. They were kept in standard plastic cages in the research laboratory of same department for two weeks to acclimatize. They were placed in a regulated setting that provided a consistent 12-hour cycle of light and darkness, an unrestricted flow of air and temperatures ranging from 20 to 25 °C. In addition, they were provided with ample food and an unlimited supply of water.
Experimental Design
Twenty-four apparently healthy male Wistar rats were split into 4 groups of 6 rats and given the following treatments for 14 days: 
1. Group 1- Distilled Water and feed (ad libitum). 
2. Group 2- Cocos nucifera water (5 ml/kg)
3. Group 3 - Cocos nucifera water (10 ml/kg)
4. Group 4 - Diazepam (5 mg/kg)
Thirty minutes after the last doses, all animals were administered 5 mg/kg of PTZ to induce convulsion. They were monitored for onset and duration of action of seizures.
C. nucifera water and diazepam were administered orally via gavage tube while PTZ was administered intraperitoneal
Ethical Clearance 
The Ethics Committee of the Faculty of Basic Medical Sciences, College of Health Sciences, Niger Delta University Wilberforce Island, Bayelsa State, Nigeria formally approved all experimental methods used in this study.
Statistical Analysis
Data obtained from the study were presented as mean ± standard deviation (SD). Data were subjected to one-way analysis of variance (ANOVA) followed by Tukey’s test (SPSS Version 25.0, IBM, USA). Differences were considered statistically significant at a confidence level of p < 0.05.
Results 
The results of the present study are presented in the tables below.
Table 1: Mean Onset and duration of action of PTZ induced seizures in Wistar rats treated with Cocos nucifera water (CW). 
	Groups
	Onset of Action (s)
	Duration of Action (s)

	Control
	2600.50 ± 14.30ᵃ
	2644.00 ± 123.74ᵃ

	CW (5 ml/kg)
	204.67 ± 21.29ᵇ
	2348.67 ± 81.57ᵇ

	CW (10 ml/kg)
	93.83 ± 10.2ᶜ
	1994.67 ± 70.37ᶜ

	Diazepam (5 mg/kg)
	0.00 ± 0.00ᵈ
	0.00 ± 0.00ᵈ


Values are presented as Mean ± SD (n = 6). Means bearing different superscripts across the column differ significantly at p < 0.05. 
Table 2: Percentage mortality in PTZ induced Wistar rats treated with Cocos nucifera water (CW). 
	Groups
	Number of deaths
	% mortality

	Control
	6
	100.00a 

	CW (5 ml/kg)
	3
	50.00b

	CW (10 ml/kg)
	2
	33.33c

	Diazepam (5 mg/kg)
	0
	0.00d


Values are presented as Mean ± SD (n = 6). Means bearing different superscripts across the column differ significantly at p < 0.05. 
Table 3: Percentage weight gain (g) in PTZ induced Wistar rats treated with Cocos nucifera water (CW). 
	Groups
	Day 0
	Day 14
	% increase

	Control
	245.67 ± 10.97a
	287.17 ± 9.66a
	14.45a

	CW (5 ml/kg)
	250.11 ± 7.83a
	278.00 ±5.80b
	10.03b

	CW (10 ml/kg)
	256.50 ±12.11a
	280.14 ± 7.47c
	8.57b

	Diazepam (5 mg/kg)
	254.00 ± 6.69a
	296.17±3.13d
	14.23a


Values are presented as Mean ± SD (n = 6). Means bearing different superscripts across the column differ significantly at p < 0.05. 
Discussion
The present study evaluated the anticonvulsant and neuroprotective properties of Cocos nucifera water in the PTZ-induced seizures in Wistar rats. The findings showed that Cocos nucifera water had a significant effect on reducing the duration of a seizure, reducing the mortality rate and had neuroprotective effects compared to the control group that was untreated. These findings suggest that Cocos nucifera water has anticonvulsant effect and can protect against seizure-induced neuronal damage.
A key finding in this study was the significant reduction in seizure duration in rats treated with Cocos nucifera water, with the 10 ml/kg dose showing greater protective effect than the 5 ml/kg dose. Reduction in seizure duration is a critical indicator of anticonvulsant efficacy as prolonged seizures are linked to brain damage, oxidative stress and brain dysfunction (Łukawski & Czuczwar, 2023). The following reduction is indicative of the fact that Cocos nucifera water can stabilize neuronal membranes and decrease an excessive neuronal excitation.
Mortality rate was also significantly reduced in the groups that were treated when compared to the control group which reported 100 % mortality. These data point to the increased resistance of the damage caused by a seizure and higher neuroprotection as the mortality in the treatment with coconut water decreased in the treatment groups. This antioxidant effect can be explained by the fact that Cocos nucifera water has antioxidant properties that counteract the reactive oxygen species formed during the seizure process and preserve neuron cells against oxidative damage.
The observed increased protective effect with the higher dose shows that it has dose-dependent anticonvulsant effect. This indicates that the concentration of biologically active compounds that are available in Cocos nucifera water such as phenolic compounds and flavonoids could be the cause of the pharmacological effect of the water (Zhang et al., 2024). It is known that these compounds have antioxidant properties, which help in the protection of neurons and the severity of seizures (Balderan et al., 2023).
Cocos nucifera water has key electrolytes like magnesium and potassium that are valuable in the normal functioning of the neurons (Azenabor & Edet, 2022). These electrolytes assist in regulating neuronal excitability as well as neurotransmission. Specifically, magnesium has also been shown to decrease neuronal hyperexcitability and this effect could be the reason behind the anticonvulsant effect of this study (Hegde & Bhat, 2024).
Full seizure protection was observed in the diazepam-treated group, which proves the reliability of the PTZ-induced seizure model and its sensitivity. Cocos nucifera water had significant anticonvulsant effects even though it did not form total protection of the diazepam which implies that it can provide natural therapeutic agent. Moreover, No adverse effects were observed and treated animals showed normal weight gain in treated animals which also indicates that Cocos nucifera water is safe and well tolerated.
The results of this study showed that Cocos nucifera water has great anticonvulsant and neuroprotective properties in PTZ-induced seizures. These are mediated by its antioxidant effects, the electrolyte content and its capacity to inhibit hyperexcitability of the neurons (Erukainure & Chukwuma, 2024). The findings are consistent with the fact that Cocos nucifera water can be used as a natural agent in the management of seizures. Nevertheless, there is a need to conduct more research on it to understand its exact mechanisms of action and the active compounds that produce its effects.
Conclusion 
This study revealed that Cocos nucifera water possesses anticonvulsant and neuroprotective properties on PTZ-induced seizures in the Wistar rats. It decreased the duration of the seizure and mortality rate in a dose-related fashion and was tolerated. These effects could be because of its antioxidant properties and capability of regulating the excitability of the neurons. Thus, Cocos nucifera water has some prospect as a natural agent in seizure control but further research is required to verify its mechanism of action.
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