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Abstract 

Lannea acida A. Rich. (family: Anacardiaceae) is a multipurpose medicinal tree that is indigenous to several West African 

countries. It is used traditionally for the treatment of several ailments including pain and epilepsy. In this study, Lannea acida  

leaf ethanol extract's analgesic and anticonvulsant effects are assessed using convulsion and pain models in animals. The 

phytochemical constituents of the ethanol extract of Lannea acida leaves (EELAL) as well as its acute oral toxicity were 

determined. Swiss mice weighing between 18-25 g were allotted to treatment groups (n = 5) and the analgesic property of 

EELAL at doses of 100, 200 and 400 mg/kg administered orally was evaluated using acetic acid-induced writhing test, formalin-

induced paw licking test and hot plate test. The doses of 500, 750 and 1000 mg/kg were selected for the evaluation of the 

anticonvulsant activity of EELAL using pentylene tetrazole, strychnine and isoniazid-induced convulsion models. The results 

of the phytochemical studies showed that EELAL had an abundance of tannins and flavonoids, while the oral median lethal dose 

(LD50) was determined to be >2000 mg/kg. Acetic acid-induced abdominal constrictions were significantly inhibited by 100, 

200 and 400 mg/kg, EEAL (58.20, 34.73 and 95.62%) compared with negative control animals. The inflammatory phase of the 

formalin test was significantly inhibited by EELAL. This was observed as the reduction in paw-licking time compared to normal 

saline-treated animals. The extract did not show any significant effect on the neurogenic phase of the formalin test, hot plate test 

and chemical-induced (pentylene-tetrazole, strychnine, and isoniazid) epilepsy tests. The leaves of Lannea acida  possess 

significant peripheral analgesic activity but lack an anticonvulsant effect. 
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*INTRODUCTION 

 

From time immemorial, plants have been employed as a 

source of medicinal agents for the treatment of diseases and 

ailments plaguing humanity. Several effective medicines in 

current use were originally obtained from plants (Atanasov et 

al., 2015). In the recent past, there has been a renewed interest 

in the exploration of plants for new, therapeutic principles that 

will be an improvement on current drugs with regard to 

efficiency and safety (Ahn, 2017; Atanasov et al., 2021). 

Pain has been defined as an unpleasant sensory and emotional 

experience associated with actual or potential tissue damage, 

or described in terms of such damage (Raja et al., 2020). When 

pain is nagging or interferes with daily activities, relief is 

sought from therapeutic measures and medicines. Pain 

relievers in current use include non-opioid analgesics 

(paracetamol, and NSAIDS such as aspirin, ibuprofen and 

diclofenac) and the opioid analgesics (codeine, pentazocin, 

fentanyl and morphine) (Yang et al., 2020). However, the use 

of these conventional analgesics have been plagued with 

unacceptable adverse effects ranging from organ toxicities to 

physical dependence and abuse (Cazacu et al., 2015). 

Epilepsy is a neurological condition affecting up to 50 million 

people around the world (WHO, 2019). It is typically 

characterized by seizures due to abnormal and excessive 
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electrical discharges in the brain which could be localized or 

widespread (Beghi, 2020; Sarmast et al., 2020). Even though 

great success has been reported in its management, about 30% 

of patients experience therapeutic failure with current 

antiepileptic drugs which include viagabatrin, lamotrigine, 

valproic acid, ethosuximide and carbamazepine (Kwan et al., 

2010; Löscher and Klein, 2021).  

The challenges being encountered in the management of pain 

and epilepsy have led to the search for newer, safer and more 

effective medicines. The ethno-medicinal use of several plants 

have served as a valuable lead in drug discovery. Numerous 

plants have been reported to have analgesic and anticonvulsant 

effects. One of such plants is Lannea acida . 

 Lannea acida  A. Rich (family: Anacardiaceae) is a tree 

indigenous to West Africa, usually growing wild in the 

tropical savannah regions (von Maydell, 1990). It is locally 

called ‘bembé, bembey, bembéńań’ in Senegal; 

‘boukinebelege, chukon-kyodi’ in Gambia; ‘kuntunkori, 

samtuluga, ekualokpoe’ in Ghana; and ‘faruhi, faànin 

mútaàneé, ekan aja’ in Nigeria (Burkil, 1985). It can attain a 

height of up to 10 meters or more and has narrow, oval-shaped, 

glabrous leaves which are densely-packed, and clusters of 

berry-like fruits during the fruiting season (Burkil, 1985; 

Arbonnier, 2004). It is regarded as a useful tree, traditionally 
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serving multiple purposes ranging from nutritional to material 

and medicinal.  

The fruits of Lannea acida  are consumed fresh, dried or 

processed into drinks; the leaves are boiled to make vegetable 

soups, while dyes and gum are obtained from the tree bark 

(Burkil, 1985; Mayori, 2018). More importantly, Lannea 

acida  has been regarded as a source of valuable herbal 

medicines in several West African countries. Its bark, leaves 

and roots have been employed, alone or in combination with 

other herbal plants, in several preparations for the 

management of a wide range of medical conditions including 

inflammation, pain, epilepsy, helminth infestation, gastro-

intestinal disorders, fever, malaria, gynaecological conditions, 

infertility, venereal diseases, hemorrhoids, skin infections, 

snake bite and diabetes, as well as infections among cattle such 

as New castle disease and foot and mouth disease (Burkil, 

1985; Mayori, 2018). 

Ethno-medicinally, the whole plant has been used in the 

treatment of central nervous conditions such as pain and 

epilepsy (Mayori, 2018). While extensive research has been 

done on the phytochemical constituents and pharmacological 

effects of Lannea acida  stem bark and some research on its 

roots, there are inadequate studies on its leaves (Kone et al., 

2004; Ahmed et al., 2010; Ouattara et al., 2011; Muhaisen, 

2013; Oumarou et al., 2017; Owusu and Ofori-Amoah, 2017; 

Onoshe et al., 2018; Tetsatsi et al., 2019). The leaves of a tree 

can be harvested easily without inflicting much damage to the 

plant, unlike the stem bark or root. Therefore, this study aims 

to determine if the leaves of Lannea acida  are able to produce 

analgesic and anticonvulsant effects, in order to authenticate 

the traditional use of Lannea acida  for these effects. The 

findings of this study may go a long way in increasing the 

therapeutic options available for pain and epilepsy, especially 

in developing countries where accessibility and affordability 

of synthetic drugs continue to pose a challenge. 

 

MATERIALS AND METHODS 

Chemicals and Drugs: Aspirin, acetic acid, formalin (2.5%), 

tramadol injection (25 mg/mL), diazepam injection (5 

mg/mL), pyridoxine, strychnine, pentylene tetrazole, 

isoniazid, normal saline (0.9 %w/v), distilled water. The drugs 

were dissolved in or diluted with distilled water to obtain stock 

solutions which were appropriately diluted to make the 

concentration required for each experiment. Drug solutions 

were freshly prepared daily. 

Experimental Animals: Male Swiss mice (18-25 g) were 

obtained from the Central Animal House, College of 

Medicine, University of Ibadan, Nigeria. They were kept in 

plastic cages in a well-ventilated environment, and provided 

with water and commercial rodent pellets ad libitum. The 

National Institute of Health (NIH) Guidelines for the Care and 

Use of Laboratory Animals were observed in the conduct of 

experimental procedures. 

Collection and preparation of plant material: Fresh leaves 

of Lannea acida  were collected from the forest along Iseyin 

road, Oyo State. They were identified and authenticated by 

Mr. Esimekhuai, a plant taxonomist at the herbarium section 

of Department of Botany, University of Ibadan, and a voucher 

specimen (UIH-23303) was deposited at the herbarium. The 

leaves were air-dried in the shade for four weeks. The air-dried 

leaves (375 g) were pulverized and macerated with 70 % 

ethanol for 72 hours. The extract was filtered, and then 

concentrated in a rotary evaporator yielding an extract of 262 

g. The extract was then stored in a desiccator and, when 

required for experimental procedures, it was weighed and 

reconstituted with distilled water to obtain appropriate 

concentrations. 

Phytochemical screening: Standard techniques were used in 

preliminary analyses of the ethanol extract of Lannea acida  

leaves (EELAL) for the qualitative identification of its 

phytochemical contents. (Trease and Evans, 1989). 

Acute toxicity studies: The Organization for Economic Co-

operation and Development (OECD) guidelines No. 423 were 

followed to determine the acute toxicity of EELAL. The 

extract was administered orally at a dose of 2000 mg/kg to 

three mice and they were observed continuously for two hours, 

then at four-hour intervals and after 24 hours for signs of 

toxicity or mortality. No toxicity or mortality was observed for 

24 hours after the oral administration of 2000 mg/kg. Hence, 

lower doses of 100 mg/kg, 200 mg/kg and 400 mg/kg (p.o.) 

were selected for the evaluation of the analgesic effect of 

EELAL, while doses of 500 mg/kg, 750 mg/kg and 1000 

mg/kg (p.o.) were selected for anticonvulsant studies. 

Evaluation of analgesic effect of EELAL 

1. Acetic acid-induced writhing test: Using the previously 

described method, the analgesic efficacy of EELAL on acetic 

acid-induced abdominal writhing was evaluated. (Woode et 

al., 2009; Owusu and Ofori-Amoah, 2017). Five groups of 5 

mice each were treated as follows: Group I, normal saline (10 

mL/kg, p.o.), groups II through IV, EELAL (100, 200, and 400 

mg/kg, p.o.), Group V, aspirin (100 mg/kg, p.o.). Thirty 

minutes after the treatments, 0.6%v/v acetic acid (10 mL/kg) 

was administered intra-peritoneally to each mouse. The 

number of writhing episodes that occurred within a 30-minute 

period was measured, along with the latency time to the initial 

abdominal muscle contraction. The percentage of inhibition 

was then calculated. 

2. Formalin-induced paw-licking test: The analgesic effect 

of EELAL on formalin-induced paw licking was assessed as 

described by Sofidiya et al. (2014) and Bhuiyan et al. (2020). 

Groups I through IV were treated as described above, while 

animals in Group V were pre-treated with tramadol (50 mg/kg, 

p.o.). After thirty minutes, nociception was induced by the 

administration of 20 µL of 2.5% formalin in the sub-planter 

space of the right hind paw of each mouse. The duration of 

paw licking as an index of pain was determined at 0-5 minutes 

for the early (neurogenic) phase, and then at 20-30 minutes for 

the late (inflammatory) phase after the formalin injection.  

3. Hot plate test: The hot plate test was performed as 

described previously using a hot plate apparatus maintained at 

55±0.5ºC (Shankar et al., 2013; Bhuiyan et al., 2020). The 

animals were grouped and treated as described for formalin-

induced paw licking. Thirty, 60, 90 and 120 minutes after drug 

treatment, each mouse was individually placed on the hot plate 

maintained at 55±0.5ºC and the reaction time due to thermal 

stimulation was recorded. The latency of nociceptive 

responses (i.e. the time it took the mouse to begin to withdraw 

or lick its paws, or attempt to jump off the plate) was then 
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determined. A post-treatment cut-off of 20 seconds was taken 

to prevent injury to the mice (Bhuiyan et al., 2020). 

Evaluation of anticonvulsant effect of EELAL 

1. Pentylene tetrazole-induced convulsions: The 

anticonvulsant effect of EELAL on pentylene tetrazole-

induced convulsions was assessed as described by Amole et 

al. (2009) and Agbafor et al. (2015). Forty-five mice (n = 9) 

were divided up into five groups and were pretreated as 

follows: group I (normal saline, 10 mL/kg, p.o.), groups II 

through IV (EELAL, 500, 750, and 1000 mg/kg, p.o. 

respectively) and group V (diazepam, 10 mg/kg, p.o.). 

Pentylene tetrazole 85 mg/kg was given intraperitoneally 30 

minutes after pretreatment, and animals were observed for 

latency to convulsion, duration of convulsion and mortality. 

Animals that were protected for the first 2 hours were observed 

for protection the next day (24 hours). 

2. Strychnine-induced convulsions: The anticonvulsant 

effect of EELAL on strychnine-induced convulsions was 

assessed as described by Perazzo et al. (2003) and Murtala et 

al. (2020). Forty-five mice (n = 9) were divided up into five 

groups and were pretreated as follows: group I (normal saline, 

10 mL/kg, p.o.), groups II through IV (EELAL, 500, 750, and 

1000 mg/kg, p.o. respectively) and group V (diazepam, 10 

mg/kg, p.o.). Strychnine 2 mg/kg was given intraperitoneally 

30 minutes after pretreatment, and animals were observed for 

latency to convulsion, duration of convulsion and mortality. 

Animals that were protected for the first 2 hours were observed 

for protection the next day (24 hours). 

3. Isoniazid-induced convulsions: The anticonvulsant effect 

of EELAL on strychnine-induced convulsions was assessed as 

described by Corda et al. (1982) and Asehinde et al. (2018). 

Forty-five mice (n = 9) were divided up into five groups and 

were pretreated as follows: group I (normal saline, 10 mL/kg, 

p.o.), groups II through IV (EELAL, 500, 750, and 1000 

mg/kg, p.o. respectively) and group V (pyridoxine, 300 mg/kg, 

p.o.). Isoniazid 300 mg/kg was given intraperitoneally 30 

minutes after pretreatment, and animals were observed for 

latency to convulsion, duration of convulsion and mortality. 

Animals that were protected for the first 2 hours were observed 

for protection the next day (24 hours). 

Statistical Analysis: The results were expressed as the mean 

and standard error of the mean (S.E.M.) One-way Analysis of 

Variance (ANOVA) was used to analyze all data, followed by 

the Newman-Keuls post hoc test was performed. p< 0.05 was 

taken as the level of significant difference from the control. 

RESULTS 

 

Acute Toxicity Test: The median lethal dose (LD50) of 

EELAL was estimated to be >2000 mg/kg as no mortality or 

toxic effects were observed in the mice for 24 hours after the 

oral dose of 2000 mg/kg was administered. 

 

Phytochemical screening: The phytochemical analysis 

shows that EELAL is rich in tannins and flavonoids. The 

extract does not possess alkaloids, cardiac glycosides or 

anthocyanins. However, minute quantities of glycosides are 

present in the extract (Table 1). 

Table 1:  

Phytochemical Constituents of Ethanolic Extract of Lannea acida  Leaves (EELAL) 
Constituents                Tests                                              Observation                                 In ference 

Tannins                         Ferric chloride Test                      Dark greenish color                        +++ 

Flavonoids                   Ferric chloride Test                       Dark greenish color                        +++ 

Anthocyanin                Ammonium hydroxide Test          No change was observed                 - 

Alkaloids                      i. Mayer’s test                               No change was observed                 - 

                                     ii. Wagner’s test                            No change was observed                 - 

                                     iii. Dragendoff’s test                     No change was observed                 - 

Glycosides                   Fehling’s test                                Yellow color                                     +  

Cardiac glycoside        Kedde test                                     No change was observed                  - 

 
Key: +++ highly present; ++ moderately present;     + minutely present; - not present 

 
Effect of EELAL on acetic acid-induced writhing in mice: 

The administration of 100 and 400 mg/kg produced a 

significant (p < 0.05) decrease in the number of writhes caused 

by the intraperitoneal injection of 0.6% glacial acetic acid in 

mice when compared with control (normal saline 10 mL/kg). 

The percentage inhibition of writhes produced by 400 mg/kg 

of the extract (95.62%) was higher than 100 mg/kg 

acetylsalicylic acid (77.31%). The other doses, 100 and 200 

mg/kg, produced 58.20% and 34.73% inhibition of writhes 

respectively (Table 2). 

 

Effect of EELAL on formalin-induced paw licking in mice: 

Neither the standard drug tramadol (50 mg/kg, i.p.) nor any of 

the doses of the extract altered response to pain in the early 

(neurogenic) phase I the mice compared with control (10 

mL/kg normal saline). However, in the late (inflammatory) 

phase, the extract significantly (p < 0.05) inhibited formalin-

induced pain as there was significant reduction in the duration 

of paw licking at all the doses used (19.60±6.49, 30.40±8.80 

and 14.20±9.55 minutes for 100, 200 and 400 mg/kg 

respectively) compared to the control animals (99.60±17.96 

minutes). The duration of paw licking produced by tramadol 

was 3.60±1.94 minutes (Table 3). 

 

Table 2: 

Effect of EELAL on acetic acid-induced writhing in mice 

Treatment/Dose 

(mg/kg) 

Number of 

Writhes 

Inhibition of 

Writhes (%) 

NS 10 ml/kg 50.25±13.03 0 

EELAL 100 21.00±8.82* 58.20 

EELAL 200 32.80±9.42 34.73 

EELAL 400 2.20±2.20* 95.62 

Aspirin 100 11.40±1.69* 77.31 
Values are represented as mean ± S.E.M (n=5), NS - normal saline, EELAL - 
ethanolic extract of Lannea acida  leaves * p <0.05 compared to normal 
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saline/control (One-way analysis of variance followed by Newman – Keuls 

test), 

 

Table 3:  

Effect of EELAL on formalin-induced paw licking in mice 
 

Treatment/Dose 

(mg/kg) 

 

Duration of paw licking 

 

Early Phase (0-5 

mins) 

 

Late Phase (20-

30 mins) 

NS 10 ml/kg 36.00 ±3.81 99.60±17.96 

EELAL 100 51.00±9.41 19.60±6.49* 

EELAL 200 45.40±15.08 30.40±8.80* 

EELAL 400 23.00±10.56 14.20±9.55* 

Tramadol 50 12.00±6.11 3.6±1.94* 

Values are represented as mean ± S.E.M (n=5), NS - normal saline, EELAL - 

ethanolic extract of Lannea acida  leaves, mins – minutes,* p <0.05 compared 

to normal saline/control (One-way analysis of variance followed by Newman 

– Keuls test). 

 

Effect of EELAL on thermally-induced pain in mice: 

Administration of the extract at all the doses used did not 

significantly delay the paw licking or flinching response of the 

mice to noxious heat from the hot plate when compared to 

control at 30, 60, 90 and 120 minutes. The standard drug 

tramadol (50 mg/kg, i.p.) produced significant analgesic effect 

at 30, 90 and 120 minutes, producing reaction times of 

10.36±1.11, 12.52±2.92 and 10.56±1.43 seconds respectively, 

compared to control (Table 4). 

 

Table 4:  

Effect of EELAL on thermally-induced pain in mice 
 

Treatment/ 

Dose (mg/kg) 

 

Reaction Time (seconds) 

30 mins 60 mins 90 mins 120 mins 

NS 10 ml/kg 6.26±0.60 6.26±0.60 6.26±0.60 6.26±0.60 

EELAL 100 4.90±0.39 5.74±0.41 5.58±1.04 6.72±0.91 

EELAL 200 5.88±0.95 7.04±1.23 5.38±0.35 6.74±0.80 

EELAL 400 7.28±1.53 8.92±1.76 6.84±1.14 5.88±0.59 

Tramadol 50 10.36±1.11* 9.28±1.25 12.52±2.92* 10.56±1.43* 

Effect of EELAL on pentylene tetrazole-induced 

convulsions in mice: The oral administration of EELAL at 

doses of 500, 700 and 1000mg/kg did not significantly 

increase the mean onset of pentylene tetrazole-induced 

convulsions or the latency of death as compared with control. 

The mean onset of convulsion and latency of death with 

normal saline was 39.25 ± 4.23 and 181.30 ± 50.77 seconds 

respectively. EELAL at doses of 500 mg/kg, 750 mg/kg and 

1000 mg/kg produced a mean onset of convulsion at 52.80 ± 

24.72, 77.80 ± 28.05 and 33.25 ± 3.30 seconds respectively, 

while the latency of death produced were 168.60 ± 56.04, 

212.00 ± 57.86, and 156.00 ± 29.27 seconds respectively. 

However, diazepam (10 mg/kg, i.p.) produced 100 % 

protection against pentylene tetrazole-induced convulsions 

(Table 5). 

 

Table 5:  

Effect of EELAL on pentylene tetrazole-induced convulsions 

in mice 
Treatment/ 

Dose (mg/kg) 

Convulsion 

Onset 

(seconds) 

Death 

Latency 

(seconds) 

 

% 

Mortality 

NS 10 ml/kg 39.25 ± 4.23 181.30 ± 

50.77 

100 

EELAL 500 52.80 ± 24.72 168.60 ± 

56.04 

100 

EELAL 750 77.80 ± 28.05 212.00 ± 

57.86 

100 

EELAL 1000 33.25 ± 3.30 156.00 ± 

29.27 

100 

Diazepam 10 3600 ± 0.00* 3600.00 ± 

0.00* 

0 

Values are represented as mean ± S.E.M (n=4-5), * p <0.05 compared to 

normal saline/control (One-way analysis of variance followed by Newman – 
Keuls test), NS - normal saline, EELAL - ethanolic extract of Lannea acida  

leaves. 

 

Effect of EELAL on strychnine-induced convulsions in 

mice: The administration of EELAL at doses of 500, 750 and 

1000 mg/kg (p.o.) did not significantly increase the onset or 

latency of death in strychnine-induced convulsions compared 

to control. The mean onset of seizure and latency of death with 

normal saline was 219.70 ± 24.84 and 311.70 ± 84.23 seconds 

respectively. EELAL at doses of 500, 750 and 1000 mg/kg 

(p.o.) produced a mean onset of seizure at 350.40 ± 73.03, 

241.00 ± 39.21, 205.40 ± 19.99 seconds respectively. The 

latency of death produced by EELAL was 372.60 ± 79.53, 

265.00 ± 38.09, and 227.00 ± 18.31 seconds at 500 mg/kg, 750 

mg/kg and 1000 mg/kg respectively. Mortality of 100 % was 

witnessed after administration of all test doses of EELAL, 

while diazepam (10 mg/kg, i.p.) produced 100 % protection 

against strychnine-induced convulsions (Table 6). 

 

Table 6:  

Effect of EELAL on strychnine-induced convulsions in 

mice 
Treatment/ 

Dose (mg/kg) 

Convulsion 

Onset 

(seconds) 

Death 

Latency 

(seconds) 

  

% 

Mortality 

Normal saline 219.70 ± 

24.84 

311.70 ± 

84.23 

 100 

EELAL 500 350.40 ± 

73.03 

372.60 ± 

79.53 

 100 

EELAL 750 241.00 ± 

39.21 

265.00 ± 

38.09 

 100 

EELAL 1000 205.40 ± 

19.99 

227.00 ± 

18.31 

 100 

Diazepam 10 3600.00 ± 

0.00* 

3600.00 ± 

0.00* 

 0 

Values are represented as mean ± S.E.M (n=4-5), * p <0.05 compared to 
normal saline/control (One-way analysis of variance followed by Newman – 

Keuls test), NS - normal saline, EELAL - ethanolic extract of Lannea acida  

leaves. 

 

Effect of EELAL on isoniazid-induced convulsions in 

mice: The administration of EELAL at doses of 500, 750 and 

1000 mg/kg (p.o.) did not significantly increase the onset of 

convulsion compared to control, neither did it significantly 

reduce the latency to death against isoniazid-induced seizures. 

The administration of pyridoxine (300 mg/kg) also did not 

significantly alter the onset of convulsion (34.04 ± 4.53 

seconds) or latency of death (34.40 ± 4.53 seconds) compared 
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to positive control. The mean onset of seizure and latency of 

death with normal saline was 46.50 ± 5.17 and 311.70 ± 84.23 

seconds respectively. EELAL at doses of 500, 750 and 1000 

mg/kg (p.o.) produced a mean onset of seizure of 62.20 ± 1.80, 

52.00 ± 5.65, and 57.00 ± 10.70 seconds respectively, while 

death latency produced by EELAL was 372.60 ± 79.53, 

265.00 ± 38.09, and 227.00 ± 18.31seconds at doses of 500, 

750 and 1000 mg/kg (p.o.) respectively. Mortality of 100 % 

was obtained after administration of all test doses of EELAL, 

while diazepam (10 mg/kg, i.p.) produced 100 % protection 

against isoniazid-induced convulsions (Table 7). 

 

Table 7:  

Effect of EELAL on isoniazid-induced convulsions in mice 
Treatment/ 

Dose (mg/kg) 

Convulsion 

Onset 

(seconds) 

Death Latency 

(seconds) 

 

% 

Mortality 

Normal saline 46.50 ± 5.17 311.70 ± 84.23 100 

EELAL 500 62.20 ± 1.80 372.60 ± 79.53 100 

EELAL 750 52.00 ± 5.65 265.00 ± 38.09 100 

EELAL 1000 57.00 ± 10.70 227.00 ± 18.31 100 

Pyridoxine 

300 

34.04 ± 4.53 34.40 ± 4.53 0 

Values are represented as mean ± S.E.M (n=4-5), * p <0.05 compared to 
normal saline/control (One-way analysis of variance followed by Newman – 

Keuls test), NS - normal saline, EELAL - ethanolic extract of Lannea acida  

leaves. 

 

DISCUSSION 

 

The present study evaluated the analgesic and anticonvulsant 

effects of ethanol extract of Lannea acida  leaves (EELAL) 

which have been documented to be used in Traditional African 

Medicine (TAM) for treatment of pain and epilepsy. This was 

done with a view to confirming these pharmacological effects 

scientifically, and providing newer and potentially more 

effective, less toxic drugs as alternatives to conventional drugs 

for the management of these conditions. 

 Acetic acid-induced writhing test is commonly used to screen 

potential analgesics, even though positive results can be 

produced by non-analgesic substances such as adrenergic 

antagonists and muscle relaxants (Le Bars et al., 2001; 

Alexandre-Moreira et al., 1999; Liu et al., 2012).  The 

intraperitoneal administration of dilute acetic acid (0.6%) 

causes local inflammation in the peritoneal cavity which 

triggers the release of pain mediators (prostaglandins, kinins, 

serotonin and histamine), resulting in the characteristic 

abdominal contortions, and hind-leg extensions observed 

(Bhuiyan et al., 2020). EELAL at 400 mg/kg produced a 

significant percentage reduction in abdominal writhes which 

was better than that of aspirin. This result suggests that the 

phytochemical constituents of EELAL may possess peripheral 

analgesic activity. In order to confirm this activity, the 

formalin test was undertaken.  

The formalin test, which involves the administration of 

formalin into the sub-plantar space of the mouse hind paw, 

evokes a biphasic behavioral response. The mouse exhibits an 

early phase of intense paw licking within 5 minutes of 

formalin administration and then a late phase after about 15 to 

30 minutes. While the early phase is said to be neurogenic due 

to the direct stimulation of nociceptors, the late phase is said 

to be peripheral and inflammatory in nature (Le Bars, 2001; 

Sofidiya et al., 2015). EELAL significantly decreased paw 

licking time only in the late phase of the formalin test 

compared with control. The inability of the extract to inhibit 

the early phase suggests its lack of central antinociceptive 

effect. The late phase involves inflammation triggered by the 

release of pain mediators like kinins and prostaglandins, and 

is peripheral in origin. The effect of EELAL against the late 

phase of the formalin test as well as its significant effect 

against acetic acid-induced writhing are indicative of 

peripheral analgesic activity. It is possible that EELAL is able 

to prevent the synthesis of pain mediators that cause 

inflammation or inhibit their release due to its phytochemical 

constituents. Sultana and Ilyas (1986) reported the 

identification of a flavonone, 6,7-(2”,2”-dimethyl chromeno)-

8-γ,γ-dimethyl allyl flavanone-1 from the acetone extract of 

Lannea acida  leaves. The phytochemical screening of 

EELAL in this study show that the extract is rich in tannins 

and flavonoids. These phytoconstituents may be responsible 

for the anti-inflammatory effect observed. Previous studies 

reported the anti-inflammatory and analgesic effects of an 

aqueous extract of Lannea acida  stem bark (Owusu and Ofori-

Amoah, 2017). The result of this study indicates that the 

ethanol extract of Lannea acida  leaves also possesses anti-

inflammatory and analgesic effects. 

The hot plate test is used to evaluate the central analgesic 

activity and the opioid-like effect of substances. It induces 

thermal pain which elicits reactions that are supraspinal and 

centrally mediated (Wildor and Wicox, 1987; Le Bars et al., 

2001; Bhuiyan et al., 2020). Opioids or morphine-like drugs 

abolish all forms of pain modalities, an action attributed to 

their ability to raise pain threshold and to alter the patient’s 

reaction to pain (Gibson and Helme, 2000; Chen et al., 2021; 

Paul et al., 2021). Opioids produce their analgesic activity by 

interacting mainly with mu-opioid receptors at supra-spinal, 

spinal and peripheral sites (Imam et al., 2018; Paul et al., 

2021). This interaction leads to presynaptic inhibition of 

neurotransmitter release from C-fibre terminals, postsynaptic 

inhibition of evoked activity in nociceptive pathways, or 

disinhibition of other circuits regulating nociceptive 

transmission. In this study, none of the extract doses 

administered produced a significant analgesic effect on 

thermally-induced pain, as the standard drug, tramadol did. 

This result buttresses the inability of the extract to inhibit the 

early phase of the formalin test and indicates that EELAL does 

not possess central analgesic activity, as the hot plate test 

evaluates the analgesic effect of central origin. 

The study suggests that the extract does not possess 

anticonvulsant effect. In all three models of chemically-

induced convulsions in mice used in this study, the extract did 

not produce any significant anticonvulsive effect. It has been 

documented that the whole plant is used in local communities 

in Burkina Faso and Ghana for the treatment of epilepsy 

(Ziblim et al., 2013; Kinda et al., 2017). It is possible that the 

phytochemicals present in the leaf extract of Lannea acida  do 

not confer it with an anticonvulsant effect, or that their 

quantity in the leaf extract is not adequate to produce an 

anticonvulsant effect. In particular, Lannea acida  bark 

extracts have been reported to possess significant antioxidant 

properties which have been attributed to flavonoids and 

phenolics (Ouattara et al., 2011; Muhaisen, 2013; Oumarou et 

al., 2017 and Onoshe et al., 2018). It is thought that 

antioxidant property enhances anticonvulsant effects of plant 

extracts as it mitigates the oxidative stress that is associated 

with neurological conditions like epilepsy (Asehinde et al., 

2018). Again, it is possible that the quantity of flavonoids in 

the leaf extract of Lannea acida  is not adequate to produce a 

significant antioxidant effect.  
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CONCLUSION 

The findings of this study lend credence to the ethno-

pharmacological use of Lannea acida  leaves for the treatment 

of pain and inflammation, and predict that the leaves would be 

effective when used alone. Further studies are required to 

identify and isolate the active components of ethanolic extract 

of Lannea acida  leaves. The extract does not seem to possess 

anticonvulsant activity, based on the result of this study. Since 

the whole plant is traditionally used in the treatment of 

epilepsy, further research into the anticonvulsant effect of 

Lannea acida  bark and root is recommended.   
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