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					ABSTRACT  

					ARTICLE INFO  

					The dried root of Hippocreatea welwitschii Oliv. is used as a folk remedy for the treatment of  

					epilepsy in the Ukunafum traditional system of medicine in Akwa Ibom, South South Nigeria. We  

					carried out anticonvulsant screening of methanol extract of Hippocratea welwitschii Oliv utilizing  

					the 4-amino phyridine, picrotoxin, N-methyl-D-aspartate (NMDA) and effects of flumazenil on  

					the extracts on PTZ-induced seizures in mice. The doses used for the extract were 125, 250, and  

					500 mg/kg. The extract offered 70% protection against NMDA-induced clonic seizures. The  

					extracts offered no protection against picrotoxin. The extract did not produce a rational protection  

					against 4-AP induced seizure. However, there is an upsurge in the mean onset of seizure and time  

					of death in the tested animals. The results suggest the presence of anticonvulsant compounds.  

					Further investigation for isolation of active compounds and elucidation of the mechanism of  

					anticonvulsant action is required.  
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					The plant is widespread in the temperate climates of several African  

					countries, such as Angola, Cameroon, Ghana, Guinea, Liberia,  

					Southern Nigeria, Tanganyika (Tanzania) and Uganda.9 In Southern  

					Introduction  

					Plants are valuable sources of medications used for decades in the  

					management of various seizures. Findings have revealed that  

					approximately 33% of the medications produced in developed nations  

					are obtained from plant sources and over 60% of orthodox medications  

					in the worldwide market have either directly or indirectly been derived  

					from natural product.1.2 Numerous populations in Africa rely on  

					traditional medicines as they do not have access to conventional  

					medicine. Traditional medicines have not only been the substratum  

					from which novel therapeutic agents are discovered but also a  

					therapeutic alternative for severe ailments. This is why developing  

					nations such as Nigeria still depend on them to manage her health  

					requirements, especially in situations where orthodox drugs cannot  

					offer treatment for acute ailments.3 Most of the medications originated  

					from plants when applied accurately, showed less or no harmful effect  

					to the patients compared to the orthodox medications.4 Phytochemical  

					constituents represent significant sources of organic active products of  

					plants where numerous plant products used by man were developed  

					over the centuries.5 Numerous species of plant have been reported to  

					have therapeutic properties and are used in treating various sicknesses.6  

					The action can be traced to the existence of these active constituents.  

					The plant Hippocratea welwitschii belongs to the family Celastraceae  

					(also known as bitter sweet or staff vine), consisting of over 90 genera  

					and 1,300 species of shrubs, small trees, vines and climbers by their  

					branchlets, winding round their supports.7-8  

					part of Nigeria, the root of the plant has been reported to have some  

					antiepileptic properties and is use effectively in the management of  

					severe cases of epilepsy by conventional medical consultants.10  

					Previously, the preliminary anticonvulsant evaluation of the extracts of  

					H. welwitchii using the maximal electroshock test (MEST) in chicks,  

					subcutaneous pentylenetetrazole (scPTZ) and strychnine induced  

					seizures test in mice, and the neurotoxic potential of the extracts using  

					beam walking assays in mice were carried out and reported.11  

					Considering the significance of the healing practices of H. welwitchii in  

					managing epilepsy8 and the effectiveness of the methanol extract that  

					protected the mice at dose of 250 mg/kg against seizure induced by  

					pentylenetetrazole,10 it is clear that a broader scope of findings of the  

					anticonvulsant properties of the plant is required to be revealed. In this  

					study, we report additional anticonvulsant effect of the methanol extract  

					of H. welwitschii leaves using 4-Aminopyridine-induced seizure,  

					Picrotoxin-induced seizure, N-methyl-D-aspartate (NMDA)-induced  

					seizures and the effects of flumazenil on the extracts on PTZ-induced  

					seizures in mice.  

					Materials and Methods  

					Collection and Identification of Plant Materials  

					The roots of Hippocratea welwitschii were tunneled by ranchers in  

					Akwa Ibom State (South South Nigeria) in August 2021. The plant was  

					authenticated by plant taxonomists at the Department of  

					Pharmacognosy and Environmental Medicine, University of Nigeria,  

					Nsukka (UNN) and Voucher reference number PCG/UNN/0305 was  

					deposited. The plant was gutted and dried indoors at room temperature,  

					after which they were cut into smaller parts and pulverized with an  

					electric hammer mill model TRAPP TRF 80 Hammer mill foliage and  

					kept in a moisture free container until required for use.  
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					Preparation of the Extracts  

					The methanol extract of Hippocratea welwitschii was obtained by  

					soaking the powdered root sample (1 kg) in 95% methanol for three  

					days at room temperature with regular daily shaking and then filtered  
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					with cotton wool and Whatman filter paper. The filtrate obtained was  

					concentrated using rotary evaporator model Stuart RE 300B W13 at  

					reduced pressure and temperature (40 OC) to obtain the methanol  

					extract. The dry extract was kept in a refrigerator until required for the  

					study.  

					N-Methyl-D-Aspartate (NMDA)-induced seizures in mice  

					The method described by Ngo-Bum et al.16 and Schmutz et al.17 were  

					adopted for this study with modifications. Eighty (80) mice were  

					randomly divided into eight groups each containing 10 mice. The first  

					group received distilled water (10 ml/kg). The second third and fourth  

					groups received 125, 250 and 500 mg/kg doses of the first extract,  

					respectively. The fifth, sixth and seventh groups received 125, 250 and  

					500 mg/kg of the second extracts respectively. All the treatment was via  

					oral route. The eight group received diazepam 10ꢀmg/kg body weight,  

					intraperitoneally. Sixty minutes post-extract treatment and thirty  

					minutes after diazepam treatment, Convulsant dose of NMDA  

					(100ꢀmg/kg) was administered to each mouse, s.c. Animals that did not  

					elicit turning behavior within 30ꢀmin period were considered  

					protected16’17. Turning behavior is characterized by two consecutive  

					360° cycles by the same animal.16  

					Animals  

					Swiss mice of either sex weighing (20±2) g were used. They were kept  

					in the Departmental Animal House of Pharmacology and Therapeutics,  

					Ahmadu Bello University Zaria, Nigeria at 23.0 ± 2.0 °C, 12 h light and  

					dark circle and fed with standard rodent food and tap water ad libitum.  

					The experimental protocol was approved by the Ahmadu Bello  

					University committee on Animal use and care (Reg. No. ABUCAUC  

					2017/018).  

					4-Aminopyridine-induced seizure in mice  

					The method adopted was similar to the method described previously by  

					Musa et al.12 and Yamaguchi and Rogawski.13 Eighty (80) mice were  

					randomly divided into eight groups each containing 10 mice. The first  

					group received distilled water (10 ml/kg). The second third and fourth  

					groups received 125, 250 and 500 mg/kg doses of the first extract,  

					respectively. The fifth, sixth and seventh groups received 125, 250 and  

					500 mg/kg doses of the second extracts respectively. All the treatment  

					was via oral route. The eighth group was treated with 30 mg  

					phenobarbitone per kg body weight (intraperitoneally). Thirty minutes  

					post treatment (for all oral pre-treatment) and 15 minutes after  

					phenobarbitone, 4-Aminopyridine was administered at a convulsant  

					dose of (15 mg/kg) per kg body weight to each mouse. The mice were  

					observed for 30 minutes for characteristic behavioral signs, such as  

					hyperactivity, trembling, intermittent forelimb and hind limb clonic  

					followed by hind limb extension, tonic seizures, opisthotonus and death.  

					Ability of the extract to protect the mice from lethality within 30  

					minutes observation period was considered as an indication for anti-  

					convulsant activity.13  

					Effects of flumazenil on anticonvulsant effects of the Extracts on PTZ-  

					induced seizures  

					The mice were randomly grouped into eight (nꢀ=ꢀ10). Group 1 received  

					distilled water at 10 ml/kg. Group two to five received Normal saline,  

					medium dose of extract 1 (MED 250 mg/kg), medium dose of extract 2  

					(MED 250 mg/kg) and Diazepam (10 mg/kg). Groups six, seven and  

					eight received medium dose of extract 1 (MED 250 mg/kg), medium  

					dose of extract 2 (MED 250 mg/kg) and Diazepam (10 mg/kg). Groups  

					2 to 5 received flumazenil (2 mg/kg) 15 minutes prior to treatment. All  

					the groups from 2 to 8 received the convulsant dose of PTZ (85 mg/kg).  

					The responses were recorded within 30 min after PTZ administration.18  

					Statistical analysis  

					Values were expressed as Mean ± S.E.M. Data were analyzed using  

					One-Way ANOVA followed by Dunnet post hoc t-test for multiple  

					comparison. Ap value < 0.05 was considered significant.  

					Results and Discussion  

					Picrotoxin-induced seizure in mice  

					The anticonvulsant activity results of the methanol extracts of  

					Hippocratea welwitschii was determined using 4-Aminopyridine-  

					induced seizure, Picrotoxin-induced seizure, N-Methyl-D-aspartate  

					(NMDA)-induced seizures and the effects of flumazenil on the extracts  

					on PTZ-induced seizures in mice. The extract did not produce a rational  

					protection against 4-AP induced seizure compared to the standard  

					agent, Phenobarbitone. However, there was an upsurge in the mean  

					onset of seizure and time of death in the animals (Table 1). All the  

					control animals exhibited seizures after the seizures induction by  

					picrotoxin. The extract did not protect the animals against tonic limbs  

					extension at all the tested doses (Table 2). The extract protected 70%  

					of the animals at 250 and 500 mg/kg against NMDA-induced clonic  

					seizures comparable to the standard agent, diazepam (Table 3).  

					The method previously described by Salih et al.14 was adopted. Eighty  

					(80) mice were randomly divided into eight groups each containing 10  

					mice. The first group received distilled water (10 ml/kg). The second,  

					third and fourth groups received 125, 250 and 500 mg/kg doses of the  

					first extract, respectively. The fifth, sixth and seventh groups received  

					125, 250 and 500 mg/kg doses of the second extracts respectively. All  

					the treatment was via oral route. The mice in the eight group received  

					10 mg diazepam/kg body weight, intraperitoneally. 60 minutes post  

					extract treatment and 30 minutes (for the diazepam treatment group),  

					Convulsant dose of Picrotoxin (10 mg /kg per body weight) was  

					administered to each mouse. The mice were observed for hind limb  

					tonic seizures for thirty minutes. Absence of tonic hind limb extension  

					or prolongation of the latency of the hind limb tonic extension was  

					considered as an indication of anticonvulsant activity.15  

					Table 1: Effect of Methanol Extracts on 4 – AP Induced Seizures  

					Sample  

					Treatment (mg/kg)  

					Onset of seizure (min)  

					QP protection against Mean time of Death (min)  

					seizures  

					Control  

					0

					11.84±0.12  

					0/10  

					15.68±1.24  

					MeOH extract  

					MeOH extract  

					500  

					250  

					14.36±0.34  

					15.29±0.46  

					0/10  

					0/10  

					17.87±1.88  

					16.13±1.61  

					MeOH extract  

					Phenobarbitone  

					125  

					30  

					16.43±1.23  

					16.87±0.45  

					1/10  

					16.65±1.45  

					-

					10/10  

					Values are expressed as Mean ± S.E.M., *= p<0.05 as compared to control – One-way ANOVA followed by Dunnett’s and Tukey’s post hoc tests, n = 9  

					– 10  
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					Table 2: Effect of Methanol Extracts on Picrotoxin Induced Seizures  

					Treatment Mean onset of QP protection Mean time of Death QP protection against  

					Sample  

					(mg/kg)  

					seizure (min)  

					against seizures  

					(min)  

					mortality  

					Control  

					0

					10.5±0.54  

					0/10  

					0/10  

					0/10  

					0/10  

					9/10  

					14.24±1.50  

					0/10  

					MeOH extract  

					MeOH extract  

					MeOH extract  

					Diazepam  

					500  

					250  

					125  

					10  

					7.19±0.45  

					7.94±0.75  

					8.03±0.66  

					25.18±0.00  

					7.84±0.53*  

					9.44±0.78  

					0/10  

					0/10  

					0/10  

					9/10  

					8.21±0.49  

					25.41±0.00**  

					Values are expressed as Mean ± S.E.M., No significant difference as compared to control – One-way ANOVA followed by Dunnett’s and Tukey’s post  

					hoc tests, n = 10. * is p value <0.05, **= p<0.01 as compared to N/saline  

					stern situations.19-20 The aptitude of the extract to protect the mice  

					The NMDA (N-methyl-D-aspartate) induced seizure model in mice is a  

					commonly used experimental model to evaluate convulsion  

					mechanisms, anticonvulsant medications, and examine neurotoxicity  

					linked with undue NMDA receptor triggering. NMDA receptors is one  

					of the three pharmacologically discrete subtypes of ionotropic receptor  

					channels that are perceptive to the endogenous excitatory amino acid  

					and L-glutamate that play a role on excitatory synaptic transmission, in  

					the activity dependent synaptic plasticity underlying learning and  

					memory, and in pre-and postnatal CNS growth, involving brain cell  

					differentiation, axonal development and disintegration of unused  

					neurons. NMDA is a synthetic agonist of the NMDA receptor, which is  

					against NMA-induced seizure suggest the participation of  

					glutamatergic neurotransmission in their anticonvulsant actions.  

					An anticonvulsant drug's likely mechanism of action on the GABA  

					receptor can be explained using the picrotoxin-induced seizure  

					paradigm. A non-competitive antagonist of the GABAA receptor,  

					picrotoxin precisely prevents chloride channels. Drugs that stop  

					picrotoxin-induced seizures, such as barbiturates, benzodiazepines,  

					gabapentin, tiagabine, valproic acid and vigabatrin may augment  

					GABA-mediated neurotransmission by snooping with the GABAergic  

					pathway.21- 23 The extracts may not interconnect with picrotoxin sites in  

					the GABAA-chloride ion channel complex to deliver their anti-  

					convulsant effects, as demonstrated by their failure to safeguard mice  

					from picrotoxin-induced seizures.  

					a

					subtype of the glutamate receptor involved in excitatory  

					neurotransmission. Over activation of NMDA receptors lead to  

					excitotoxicity, ensuing in convulsions and even neurodegeneration in  

					Table 3: Effect of Methanol Extracts on NMDA Induced Seizures  

					Sample  

					Treatment  

					Mean onset of QP  

					protection Mean  

					Death  

					(min)  

					time  

					of QP protection against  

					mortality  

					(mg/kg)  

					seizure (min) against seizures  

					Control  

					0

					5.12±0.43  

					7.76±0.70  

					4.58±0.31  

					7.16±1.50  

					7.15±2.66  

					2/10  

					5/10  

					7/10  

					7/10  

					7/10  

					11.15±2.68  

					16.70±2.39  

					11.49±3.56  

					13.10±2.50  

					11.24±0.00  

					6/10  

					7/10  

					8/10  

					5/10  

					9/10  

					MeOH extract  

					MeOH extract  

					MeOH extract  

					Diazepam  

					500  

					250  

					125  

					10  

					Values are expressed as Mean ± S.E.M., No significant difference as compared to control – One-way ANOVA followed by Dunnett’s and Tukey’s post  

					hoc tests, n = 10. * is p value <0.05 compared to N/saline.  

					Each aspects of neuronal impulsiveness, including resting membrane  

					budding, vulnerability to synaptic participations, incidence adaptation,  

					and neurotransmitter discharge, are essentially managed by K+  

					channels.24 While treatments with explicit actions on other cellular  

					targets may be anemic or inactive, ostensibly because they are incapable  

					of reducing the spread of intense (non-NMDA receptor mediated)  

					excitation induced by 4-Aminopyridine, drugs such as phenytoin that  

					block seizure spread and are effectual antagonists of seizures produced  

					by K+ channel blockade.13,25 The extracts may not be interacting with  

					K+ channels to produce their anticonvulsant activities, as seen by their  

					inability to produce considerable activities against 4-AP-induced  

					seizures. The flumazenil on anticonvulsant effects of the Extracts on  

					PTZ-induced seizures failed the predictive validity.  
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