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Abstract 

Epilepsy represents a major public health 

problem in low- and middle-income 

countries of Africa and Latin America where 

over 75% of patients do not have access to 

treatment. Aqueous and ethanol extracts of 

Zingiber officinale have been reported 

previously to have anticonvulsant effect. This 

study was aimed at comparing the 

anticonvulsant effect of ethanol and 

ethylacetate extracts of Zingiber officinale 

rhizomes in mice and chicks. Fresh rhizomes 

of Zingiber officinale (ginger) were 

collected, size reduced, air-dried under shade 

and extracted with ethanol and ethylacetate 

using cold maceration.  Anticonvulsant 

activity of the extracts was determined by 

maximal electroshock stimulation (MES) in 

chicks, pentylenetetrazole (PTZ) and 

strychnine induced seizure models in mice. 

The ethanol and ethylacetate extracts of the 

ginger at doses of 50, 100 and 200 mg/kg 

were administered intraperitoneally 30 

minutes prior to the induction of seizures. 

Both ethanol and ethylacetate extracts of 

Zingiber officinale at the doses of 100 and 

200 mg/kg produced a dose-dependent 

protection against tonic hind limb extension 

seizure in MES model, significantly (p< 

0.01) decreased the onset of clonic seizure in 

the strychnine model and significantly 

(p<0.001) prolonged the mean time of death 

in the PTZ model. In addition, the ethanol 

extract at the doses of 100 and 200 mg/kg 

significantly (p<0.001) decreased the onset 

of seizure in the PTZ model. It might be 

concluded that both ethanol and ethylacetate 

extracts of Zingiber officinale contain 

biologically active compounds with 

significant anticonvulsant activity, but the 

ethanol extract produced a better 

anticonvulsant activity.  
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Introduction 

Epilepsy is a chronic disorder of the brain of 

various etiologies, characterized by 

unprovoked spontaneous recurrent seizures 

due to neuronal hyperactivity in the brain. It 

represents a major public health problem 

with significant economic burden, social and 

psychological consequences. Epilepsy 

affects people of all races, ages and both 

sexes with worldwide distribution, though, 

the prevalence and incidence are slightly 

higher in men than women and more 

prevalent in low and middle-income 

countries (WHO, 2019; Beghi, 2020). It is 

estimated that about 80% of epileptic patients 

reside in low- and middle-income countries 

of Africa and Latin America (Espinosa-Jovel 

et al., 2018). The higher prevalence of 

epilepsy in these regions of the world has 

been attributed to poverty, increased risk of 

endemic infectious diseases, higher incidence 

of road traffic and birth-related injuries, poor 

health infrastructures and lack of 

accessibility to health care (WHO, 2019).  

 

Despite the availability of many classes of 

antiepileptic drugs for the management of 

epilepsy, over 75% of the patients in low- and 

middle-income countries do not have access 

to treatment (Espinosa-Jovel et al., 2018), 

hence rely on herbal medicines. About 30–

40% of the patients that received treatment 

experience numerous adverse effects 

associated with the current antiepileptic 

drugs (Zhul et al., 2014). Also, the current 

antiepileptic drugs are effective in only 30–

40% of the patients, neither provide a cure for 

epilepsy nor prevent the progression of 

epilepsy disease (Doeser et al., 2015; Chindo 

et al., 2021). Thus, there is need for 

continuous search for safer and more 

efficacious antiepileptic agents that will 

improve the patients ’quality of life.  

 

Natural products like medicinal plants, when 

supported by credible scientific research can 

be sources of safe and effective drugs for 

prevention and treatment of many chronic 

diseases including epilepsy.  Traditionally, 

these medicinal plants are utilized in form of 

extracts for treatment of various diseases. 

The solvents commonly used in extracting 

bioactive compounds from medicinal plants 

are polar and nonpolar solvents, including 

water, methanol, ethanol, ethylacetate, and 

others (Truong et al., 2019; Abubakar and 

Haque, 2020). Rhizome of ginger (Zingiber 

officinale Roscoe, Zingiberaceae) has been 

used as spice, flavouring agent and in many 

traditional medicines for its health-promoting 

properties. Previous studies reported that 

aqueous and ethanol extracts of ginger have 

anticonvulsant effect (Hosseini and Mirazi, 

2015; Hosseini et al., 2016; Yakubu et al., 

2019). The present study aimed at comparing 

the anticonvulsant effect of ethanol (polar 

solvent) and ethylacetate (nonpolar solvent) 

extracts of Zingiber officinale (ginger).  

 

Materials and Methods 

Plant material 

The fresh rhizomes of Zingiber officinale 

(ginger) were collected in October, 2019 

from a farm at Jaba local government area of 

Kaduna state, Nigeria. The plant was 

identified, confirmed and authenticated by a 

taxonomist, Namadi Sanusi of the 

Department of Botany, Faculty of Life 

Sciences, Ahmadu Bello University, Zaria, 

Kaduna State, Nigeria with Voucher 

specimen (Number 2099). 

 

Experimental animals 

Swiss albino mice (22-28) and day old chicks 

were used in the study. The mice were 

procured from the animal house facility of the 
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Department of Pharmacology and 

Toxicology, Kaduna State University, while 

the day old chicks were obtained from Olam 

farm, Kaduna. The mice had free access to 

food and water ad libitum and maintained 

under standard hygienic conditions. All 

experiments were carried out in accordance 

with the standard protocols of National 

Institute of Health (NIH, 2008) guidelines for 

use and care of laboratory animals. 

 

Preparation of plant extract 

The plant materials were washed, thinly 

sliced, dried under shade, size reduced to 

powder using mortar and pestle. Five 

hundred grams (500 g) of the powdered 

ginger was extracted with 2.5 liters of (70% 

v/v ethanol) by cold maceration for 72 hours. 

The extract was evaporated and concentrated 

to dryness in a water bath at 50oC to obtain 

the dry crude ethanol extract of ginger (EEG). 

Similarly, another five hundred grams (500 

g) of the powdered ginger was macerated 

with 2.5 liters of ethyl acetate (100%) for 72 

hours, after which it was filtered, 

concentrated and evaporated to dryness in a 

water bath at 50oC to obtain the dry crude 

ethyl acetate extract of ginger (EAEG). The 

resultant dried extracts were weighed and 

kept in a refrigerator at 40C in air tight plastic 

containers until used for this study. The 

solutions of the extracts were freshly 

prepared for each study by dissolving the 

appropriate amount required in deionized 

water under standard laboratory conditions. 

 

Experimental design 

The studies were carried out using five (5) 

groups each containing ten or six animals as 

the case may be for each of the extract 

evaluated. Two groups received normal 

saline and a standard drug (sodium valproate 

or diazepam or phenobarbitone) to serve as 

negative and positive controls respectively 

while the remaining three groups received 

graded doses of the extracts (50, 100 and 200 

mg/kg). The ethanol and ethyl acetate 

extracts of the plant were administered and 

evaluated for anticonvulsant activity 

separately. The doses of the extracts were 

selected based on previous studies (Hosseini 

and Mirazi, 2015; Hosseini et al., 2016). 

Results obtained for each experiment were 

recorded accordingly.  

 

Evaluation of anticonvulsant activity 

Maximum electroshock (MES)-induced 

seizure 

The anticonvulsant activity of both ethanol 

and ethyl acetate extracts of Zingiber 

officinale rhizomes was evaluated using the 

method of Swinyard and Kupferberg (1985) 

and modified by Browning (1992). Fifty day 

old chicks were divided randomly into five 

groups of 10 chicks per group. The first group 

of animals were administered normal saline 

(10 ml/kg) which served as negative control. 

The second, third and fourth groups were 

treated with 50, 100 and 200 mg/kg of the 

ethanol extract of Zingiber officinale (EEG) 

while the last group received phenobarbitone 

(30 mg/kg) which served as positive control. 

The same procedure was repeated with the 

ethyl acetate extract of Zingiber officinale 

(EAEG). All the drugs were administered 

intra-peritoneally. An electroconvulsive 

machine (Ugo basile, Model 7800) was used 

to induce seizures. The shock was delivered 

thirty min after the drugs administration by 

passing a current of 70 mA, 50 Hz for 0.2 sec 

duration through the micro dynamometer 

with corneal electrodes placed on the upper 

eyelids of the chicks. The chicks were 

observed for hind limb tonic extension which 

was considered as convulsion while abolition 

of hind limb tonic extension was considered 

as protection against electrically induced 

convulsion.  
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Pentylenetetrazole (PTZ)-induced seizure 

in mice 

The method previously described by 

Swinyard et al., (1989) was used in this study. 

Thirty mice were randomly divided into five 

groups each containing six mice. The first 

group received normal saline (10 ml/kg).  

The second, third and fourth groups were 

treated with 50, 100 and 200 mg/kg of the 

ethanol extract of Zingiber officinale (EEG) 

while sodium valproate (200 mg/kg) was 

administered to the positive control group. 

All the drugs were administered 

intraperitoneally. Thirty minutes after the 

drugs administration, the mice in all the 

groups received freshly prepared 

pentylenetetrazole (85mg/kg) 

subcutaneously. The procedure was repeated 

with the ethyl acetate extract of Zingiber 

officinale (EAEG). The mice were observed 

for presence or absence of clonic spasm of at 

least 5 seconds duration, hind limb extension, 

the onset of seizures or death. 

 

Strychnine-induced seizure in mice 

The method previously described by Porter et 

al., (1984) was employed. Thirty mice were 

randomly divided into five groups each 

containing six mice. The first group received 

normal saline (10 ml/kg) while the second, 

third and fourth groups were treated with 50, 

100 and 200 mg/kg of the ethanol extract of 

Zingiber officinale (EEG). The fifth group 

received diazepam (20 mg/kg) and served as 

the positive control. All the drugs were 

administered intraperitoneally. Thirty minute 

after pretreatment, mice in all the groups 

were administered with freshly prepared 

strychnine (2 mg/kg) subcutaneously. This 

procedure was repeated with the ethyl acetate 

extract of Zingiber officinale (EAEG). The 

mice were observed for tonic extensor jerks 

of the hind limb which was considered as 

convulsion and abolition of such was 

considered as protection.  

 

Statistical analysis 

Results were expressed as the Mean ± 

Standard Error of the Mean (SEM) and 

percentages. Data were analyzed using 

statistical package for the Social Sciences 

(SPSS) version 23. The difference between 

the control and the test groups were analyzed 

for statistical significance using One Way 

ANOVA followed by Bonferroni’s post hoc 

t-test for multiple comparisons. Values of p ≤ 

0.05 were considered significant. 

 

Results 

Effect of ethanol and ethyl acetate extracts of 

Zingiber officinale against MES in mice 

Both ethanol and ethylacetate extracts of 

Zingiber officinale at the doses of 100 and 

200 mg/kg produced a dose-dependent 

protection against MES-induced tonic hind 

limb extension seizure in chicks, while 

phenobarbitone 30 mg/kg demonstrated 

100% protection against seizure. However, 

the ethanol extract produced better protection 

at all doses tested comparing the 40% to 10%, 

70% to 50% and 80% to 60% at 50, 100, and 

200 mg/kg respectively (fig.1).  
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Fig.1: Effect of ethanol and ethyl acetate extracts of Zingiber officinale (ginger) against maximal 

 electroshock induced seizure in chicks. n= 10, EEG= Ethanol extract of ginger,  

EAEG= Ethyl acetate extract of ginger, NS= Normal saline. 

 

                 

Effect of ethanol and ethyl acetate extracts 

of Zingiber officinale against PTZ-induced 

 seizure in mice 

Both ethanol and ethyl acetate extracts of 

Zingiber officinale at the doses of 100 and 

200 mg/kg significantly (p<0.001) prolonged 

the mean time of death from PTZ-induced 

seizure. In addition, the extracts at the doses 

of 100 and 200 mg/kg significantly (p<0.05) 

decreased the onset of seizure against PTZ-

induced seizure. However, sodium valproate 

200 mg/kg significantly (p<0.001) decreased 

the onset of seizure and demonstrated 100% 

protection against mortality (fig.2). 
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Fig.2: Effect of ethanol and ethyl acetate extracts of Zingiber officinale (ginger) against 

  PTZ-induced seizure in mice. n= 6, EEG= Ethanol extract of ginger, EAEG= Ethyl acetate 

 extract of ginger, NS= Normal saline 10 ml/kg. p≤0.01 

 

 

Effect of ethanol and ethyl acetate extracts 

of Zingiber officinale against strychnine- 

 induced seizure in mice 

Both ethanol and ethyl acetate extracts of 

Zingiber officinale at all the doses tested 

significantly (p<0.01) decreased the onset of 

strychnine-induced clonic seizure in mice, 

but the effect of ethanol extract at 100 and 

200 mg/kg was more significant (p<0.001). 

Similarly, diazepam 20 mg/kg significantly 

(p< 0.01) decreased the onset of seizure 

(fig.3). However, there was no significant 

difference in the mean time of death between 

the control (normal saline) and all the 

treatment groups.  
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Fig 3: Effect of ethanol and ethyl acetate extracts of Zingiber officinale (ginger) against strychnine-

induced seizure in mice. n= 6, EEG= Ethanol extract of ginger, EAEG= Ethyl acetate extract of 

ginger, NS= Normal saline 10 ml/kg. *p≤0.01, ** p≤ 0.001 

 

Discussion 

In extracting bioactive compounds from plant 

materials to promote human health and treat 

various diseases, it is very important that the 

most appropriate solvent is chosen. This is 

because, the pharmacological activity of the 

resultant extract would be significantly 

affected by the solvent used for the extraction 

process. In the present study, the 

anticonvulsant activity of ginger extracts 

obtained from a relatively more polar solvent 

(ethanol) was compared with that of a 

relatively more non-polar solvent (ethyl 

acetate) using three of the commonly used 

animal models for screening antiepileptic 

drugs; maximal electroshock- (MES), 

pentylenetetrazole- (PTZ) and strychnine- 

induced seizures. 

 

The results presented here revealed that both 

ethanol and ethyl acetate extracts of Zingiber 

officinale (ginger) contain neuroactive 

compounds that could be beneficial in the 

management of epilepsy. In maximal 

electroshock-induced seizure (MES) model, 

the extracts demonstrated a dose-dependent 

protection against tonic hind limb extension 

seizure. However, the lowest dose of the 

ethanol extract administered produced a 40% 

protection against seizure while that of the 

ethyl acetate was only 10%. Similarly, at the 

highest dose of the ethanol extract, there was 

80% protection compared to the 60% 
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protection produced by the ethyl acetate 

extract. The MES model in animal is widely 

believed to represent generalized tonic clonic 

type of seizure or gland mal type of epilepsy 

(Gupta et al., 2013). The abolition of tonic-

clonic seizure by these extracts is an 

indication of their anticonvulsant activity.  

 

Some of the currently available standard 

drugs such as phenobarbital, phenytoin, 

lamotrogine and carbamazepine used in the 

management of epilepsy exhibited their 

effects against seizures induced by MES via 

gama-aminobutyric acid (GABA) pathway 

(Gupta et al., 2013). Therefore, any 

compounds with the ability to suppress the 

hind limb tonic extension (HLTE) in the 

MES and prevent the spread of seizure in the 

brain would be beneficial in the management 

of generalized tonic-clonic and partial 

seizures (Browning, 1992; Gupta et al., 

2013). Data obtained in this study suggest 

that ethanol and ethyl acetate extracts of 

Zingiber officinale contain compound (s) 

with anticonvulsant activity. 

 

PTZ-induced seizure test is widely 

considered a good model for measuring the 

anticonvulsant activity of compounds against 

absence seizures and used to identify 

compounds that can raise seizure threshold in 

the brain (White et al., 1998; Kar et al., 2014). 

Previously, aqueous-ethanolic extract of 

Zingiber officinale was shown to exert 

anticonvulsant activity in the PTZ-induced 

seizure test in mice (Hosseini and Mirazi, 

2014; Hosseini and Mirazi, 2015). In the 

present study, both the ethanol and ethyl 

acetate extracts of Zingiber officinale 

exhibited significant (p<0.05) anticonvulsant 

activity against PTZ-induced seizure in mice. 

PTZ is known to induce seizure by 

interacting with the GABA 

neurotransmission (inhibition) and 

enhancing excitatory effects in the brain 

(Gupta et al., 2013). Phenobarbital, valproate 

and diazepam are examples of antiepileptic 

drugs known to exert their effects by 

enhancing GABA-mediated inhibition in the 

brain (Porter & Meldrum, 2001). The 

findings of this study suggest that the extracts 

might have protected against PTZ-induced 

seizure probably by interfering with 

GABAergic neurotransmission. The ability 

of the extracts to protect the animals against 

PTZ-induced seizure suggests anticonvulsant 

potential against absence /petit mal or 

myoclonic seizures. Thus, the ethanol and 

ethyl acetate extracts of Zingiber officinale 

may be useful in the management of absence 

and/or myoclonic seizure.  

 

Strychnine is known to induce convulsion or 

seizure by interfering with glycine mediated 

post-synaptic inhibition at the glycine 

receptors (Kar et al., 2014). It induces 

excitatory effect on the central nervous 

system by blocking glycine uptake at the 

spinal cord neurons, resulting in seizure 

induction (Elmowafy and Dayem, 2021). 

Glycine is a major inhibitory 

neurotransmitter of the motor neurons and 

interneurons in the spinal cord (Ya’u et al., 

2015). Results from the present study shows 

that both ethanol and ethyl acetate extracts of 

Zingiber officinale protected against 

strychnine-induced seizure in mice. The 

ability of these extracts to protect mice 

against strychnine-induced seizure is an 

indication that their anticonvulsant effects 

might have been mediated via glycine 

receptors by raising seizure latency in the 

spinal cord.  

 

The rhizomes of Zingiber officinale (Ginger) 

are very rich in different metabolites, from 

different types of terpenes to phenolic 

compounds (Koch et al., 2017). Previous 

phytochemical studies have revealed the 

presence of more than 400 different 

compounds, including terpenes, flavonoids, 

saponins, phlobatannin, anthraquinones, the 
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pungent oleo-resin compounds, phenolic 

compounds such as gingerol, paradols, and 

shogaol (Ajayi et al., 2013; Prasad and Tyagi, 

2015; Wakchaure and Ganguly, 2018). The 

gingerols and shogaol are the major bioactive 

constituents of ginger (Prasad and Tyagi, 

2015). Besides, many of the medicinal effects 

of ginger have been attributed to the presence 

of bioactive compounds like gingerols, 

shogaols, paradols, gingerdiols, and 

zingerone (Baliga et al., 2013). Previous 

studies proved that gingerols and shogaols 

cross the blood–brain barrier, exhibit CNS 

activity and have neuroprotective effect (Ha 

et al., 2012; Kukula-Koch et al., 2018; Simon 

et al., 2020).  Also, the oleo resins and 

phenolic compounds are thought to be 

responsible for the anticonvulsant effect of 

ginger (Tamson et al., 2012). From the 

results obtained in this study, it can be said 

that the ethanol extract of Zingiber officinale 

produced a better anticonvulsant activity 

compared to ethyl acetate extract. This may 

be due to the fact that the oleo resins and 

polyphenols present in ginger are largely 

more soluble in ethanol solvent than ethyl 

acetate solvent. 

 

Conclusion 

From the results of this study, it can be 

concluded that both ethanol and ethyl acetate 

extracts of Zingiber officinale contain 

biologically active compounds with 

significant anticonvulsant activity, but the 

ethanol extract produced a better 

anticonvulsant activity. 

 

Acknowledgments 

The authors are grateful to all the technical 

staff of the departments of Pharmacology & 

Toxicology and Pharmacognosy and Drug 

development, Kaduna State University for 

providing technical assistance. 

 

Conflict of interest 

The authors declare that there is no conflict 

of interest regarding the publication of this 

manuscript. 

 

References 

Abubakar, A. R., & Haque, M. (2020). 

Preparation of Medicinal Plants: Basic 

Extraction and Fractionation Procedures for 

Experimental Purposes. Journal of pharmacy 

& bioallied sciences, 12(1), 1–10. 

https://doi.org/10.4103/jpbs.JPBS_175_19. 

 

Ajayi, O.B., Seun, F.A., and Akinyemi, F. T., 

(2013). Food Value of Two Varieties of 

Ginger (Zingiber officinale) commonly 

Consumed in Nigeria. Hindawi, 359727. 

Available at: 

https://doi.org/10.5402/2013/359727 

 

Baliga, M.S., Latheef, L., Haniadka, R., 

Fazal, F., Chacko, J. and Arora, R. (2013). 

Ginger (Zingiber officinale Roscoe) in the 

treatment and prevention of Arthritis. 

Bioactive Food as Dietary Interventions for 

Arthritis and Related Inflammatory Diseases. 

pp. 529-544. 

 

Beghi, E., (2020). The Epidemiology of 

Epilepsy Neuroepidemiology, 54:185–191. 

DOI:10.1159/000503831 

 

Browing, R. (1992). The electroshock model, 

neuronal network and antiepileptic drugs. In: 

 Faingold, C.L. and Fromn, G.H. (Eds). 

Drugs for control of Epilepsy: Actions on 

Neuronal  

Networks in seizure Disorders, CRC press. 

Boca Raton, FL. Pp.195-211. 

 

Chindo BA, Howes M-J Abduhamdah S, 

Yakubu MI, Ayuba GI, Battison A and 

Chazot PL, (2021). New insights into the 

Anticonulsant Effects of Essential oil from 

Melissa officinalis L. (Lemon Balm). Front. 

Pharmacol. 12: 760674. Doi: 

10.3389/fphar.2021.760674. 

https://doi.org/10.4103/jpbs.JPBS_175_19


Anticonvulsant studies on  Zingiber Officinale.                                                     Yakubu et al. 

JCBR Vol. 2 Is 2 March-April 2022 131 

 

Doeser, A., Dickhof, G., Reitze, M., et al., 

(2015). Targeting pharmacoresistant epilepsy 

and  

epileptogenesis with a dual-purpose 

antiepileptic drug. 138 (2): 371-387. 

 

Elmowafy AM, and Dayem, A. (2021). 

Novel protection by omega-3-FAs against 

strychnine-induced tonicconvulsion in mice: 

synergy with carbamazepine. Journal of Food 

Science and Nutrition Research 4: 227- 239. 

 

Espinosa-Jovelet, C., Toledano, R., Aledo-

Serrano, A., et al., (2018). Epidemiological 

profile of epilepsy in low income 

populations. Seizure, 56: 67-72.  

 

Gupta, R., Sharma, K.K., Afzal, M., Zoheir, 

A., Anwar F. et al., (2013). Anticonvulsant 

activity of ethanol extracts of Vetiveria 

zizanioides roots in experimental mice. 

Pharmaceutical Biology, 51:12, 1521-1524, 

DOI: 10.3109/13880209.2013.799710. 

 

Hosseini, A., and Mirazi, N., (2014). Acute 

administration of ginger (Zingiber officinale 

rhizomes) extract on timed intravenous 

pentylenetetrazole infusion seizure model in 

mice. Epilepsy Research, 108(3): 411-419. 

 

Hosseini A, Mirazi N., (2015). Alteration of 

pentylenetetrazole-induced seizure threshold 

byChronic administration of ginger (Zingiber 

officinale) extract in male mice.  

Pharm Biol. 53:752-57.  

 

Hosseini, A., Mirazi, N., and Gomar, A., 

(2016). Protective effect of ginger against the 

pentylenetetrazole-induced seizure threshold 

model in streptozocin treated-diabetic mice. 

Physiology and Pharmacology, 20 (2) :108-

116. 

 

Kar DM, Rout SK, Moharana L, and 

Majumdar S, (2014). Evaluation of 

anticonvulsant activity of hydroalcoholic 

extract of Mussaenda philippica on animals. 

Journal of Acute Disease, (2014) 46-50. doi: 

10.1016/s2221-6189(14)60010-X 

 

Koch, W.; Kukula-Koch, W.; Marzec, Z.; 

Kasperek, E.; Wyszogrodzka-Koma, L.; 

Szwerc, W.; Asakawa, Y. Application of 

Chromatographic and Spectroscopic 

Methods towards the Quality Assessment of 

Ginger (Zingiber officinale) Rhizomes from 

Ecological Plantations. Int. J. Mol. Sci. 2017, 

18, 452. 

 

NIH, (2008). Guidelines for the Use of Non-

Pharmaceutical-Grade 

Chemicals/Compounds in 

 Laboratory Animals. Animal Research 

Advisory Committee, Office of Animal Care 

and  

Use, (2008). Available at http://oacu. 

od.nih.gov

/ARAC/documents/Pharmaceutical

_Compounds.pdf. 

 

Porter RJ, Meldrum BS. (2001). Antiseizure 

drugs. In: Katzung BG, ed. Basic and Clinical 

Pharmacology. New York: McGraw-Hill, 

403–417. 

 

Porter RJ, Cereghino JJ, Gladding GD. 

(1984). Antiepileptic drug development 

program. Cleve Clin J Med 51:293–305. 

 

Prasad, S., and Tyagi, A. K., (2015). Ginger 

and Its Constituents: Role in Prevention and 

Treatment of Gastrointestinal Cancer. 

Gastroenterology Research and Practice, 

vol.1: 1-11. 

Sayyah, M., Valizadeh, J., Kamalinejad, M., 

(2002). Anticonvulsant activity of the leaf 

essential oil of Laurusnobilis against 

pentylenetetrazole and maximal 

electroshock-induced seizures 

Phytomedicine, 9: 212-216.  

 



Anticonvulsant studies on  Zingiber Officinale.                                                     Yakubu et al. 

JCBR Vol. 2 Is 2 March-April 2022 132 

Simon, A., Darcsi, A., Kery, A., and 

Riethmuller, E., (2020). Blood-brain barrier 

permeability study of ginger constituents. J. 

Pharm. Biomed. Anal. 177: 112820. 

 

Swinyard, E.A., Woodhead, J.H., White, H.S. 

& Franklin, M.R. (1989). General  

principles: Experimental Selection, 

Quantification and evaluation of 

anticonvulsants In: Antiepileptic Drugs, 3rd 

eds (Levy, R.H; Mattson, B., Melrum, J.K. 

and Dreifuss; F.E. Eds) Raven Press. New 

York Pp. 85-103. 

 

Tomsone, L., Z. Kruma, and R. Galoburda. 

(2012.) Comparison of Different Solvents 

and Extraction Methods for Isolation of 

Phenolic Compounds from Horseradish 

Roots. World  

Academy of Science, Engineering, and 

Technology. 6(4): 1164–1169.  

 

Truong, D. H., Nyguyen, D. H., Anh Ta, 

N.T., H. C. Nguyen et al., 2019. Evaluation 

of the Use of Different Solvents for 

Phytochemical Constituents, Antioxidants, 

and In- Vitro Anti-Inflammatory Activities of 

Severinia buxifolia. Journal of Food Quality, 

Volume 2019, Article ID 8178294, 9 pages 

https://doi.org/10.1155/2019/8178294. 

 

Wakchaure R, and Ganguly S, (2018). 

Phytochemistry and Pharmacological 

Properties of Ginger (Zingiber officinale) In: 

Molecular Biology and Pharmacognosy and 

Beneficial Plants, Lenin (A. Mahdi, M. Abid, 

M.M. Abid, A.Khan, M.I. Ansair and R. K. 

Maheshwar Eds) Media Private Limited, 

Delhi, Pp. 97-103. 

 

White HS, Wolf HH, Woodhead JH, 

Kupferberg HJ. (1998). The National 

Institute of Health anticonvulsant drug 

development program: Screening for 

efficacy. In: French J, Leppik IE, Dichter 

MA, eds. Antiepileptic Drug Development: 

Advances in Neurology, vol. 76. 

Philadelphia, USA: Lippincott-Raven 

Publishers, 29–39. 

 

Yakubu I.M, Danjuma, N.M, Magaji, M.G, 

Malami,s., Chindo, B.A., and Abbas, 

M.Y.,(2019). 

 Effects of concomitant administration of 

ginger extract with sodium valproate against 

electroshock and pentylenetetrazole-induced 

seizures in labouratory animals. Nigeria 

journal of neuroscience, 10(20): xxx. 

 

Ya’u, J., Yaro, A. H., Malami, S., Musa, M. 

A., Abubakar, A., Yahaya, S. M., Chindo, B. 

A., Anuka, J. A., & Hussaini, I. M., (2015). 

Anticonvulsant activity of aqueous fraction 

of Carissa edulis root bark, Pharmaceutical 

Biology, 53(9):1329-1338.  

DOI: 10.3109/13880209.2014.981280. 

 

WHO, (2019). Fact sheets on Epilepsy. 

Available at: https://www.who.int/news-

room/fact-sheets/detail/epilepsy. Accessed 

on 7th February, 2019. 

 

Zhu HL, Wan JB, Wang YT, Li BC, Xiang 

C, He J, and Li P, (2014). Medicinal 

compounds with antiepileptic/anticonvulsant 

activities. Epilepsia, vol.55(1): 3-16. 

 

 

 

https://doi.org/10.1155/2019/8178294
https://www.who.int/news-room/fact-
https://www.who.int/news-room/fact-

	Zhu HL, Wan JB, Wang YT, Li BC, Xiang C, He J, and Li P, (2014). Medicinal compounds with antiepileptic/anticonvulsant activities. Epilepsia, vol.55(1): 3-16.

