
 

~ 97 ~ 

International Journal of Veterinary Sciences and Animal Husbandry 2023; 8(1): 97-102 
 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
ISSN: 2456-2912 

VET 2023; 8(1): 97-102 

© 2023 VET 

www.veterinarypaper.com 

Received: 03-12-2022 

Accepted: 06-01-2023 

 

Bosha JA 

College of Veterinary Medicine 

University of Agriculture, 

Makurdi, Nigeria 

 

Asuzu IU 

Faculty of Veterinary Medicine 

University of Nigeria, Nsukka, 

Nigeria 

 

Amine AA 

College of Veterinary Medicine 

University of Agriculture, 

Makurdi, Nigeria 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Corresponding Author:  

Bosha JA 

College of Veterinary Medicine 

University of Agriculture, 

Makurdi, Nigeria 

 

 

 

 

 

 

 
 

 
 

 

 
 

 

 
 

 

Antinociceptive activities of the methanolic extract of 

Prosopis africana (Guill and Perr) Taub. Fruits in vivo 
 

Bosha JA, Asuzu IU and Amine AA 
 

DOI: https://doi.org/10.22271/veterinary.2023.v8.i1b.475  
 

Abstract 
Prosopis africana (Guill and Perr) Taub fruit methanolic extract was tested for its antinociceptive 
properties. 4.2% w/w dry extract yield was obtained after 48 hours of 80% methanol at room temperature 
during cold maceration. and occasional shake every two hours. It had a golden brown color, was sticky 
and odorous, and foamed as it dissolved in distilled water. In mice, the extract did not exhibit any acute 
hazardous effects in the studied dosage range (250-2000 mg/kg, i.p.). The maximum dose of 2000 mg/kg 
administered intravenously was well tolerated with just brief indications of drowsiness that persisted for 
three hours. With a potency equivalent to that of 2% lignocaine hydrochloride, desensitization of the 
guinea pig skin was demonstrated after intradermal injecting the extract at a 3 mg/ml concentration. The 
extract and lignocaine hydrochloride had computed slopes of 34.9 and 10.6, respectively. In contrast to 
previous dosages of the extract (500 and 1000 mg/kg), administration of the extract intraperitoneally (100 
mg/kg) 30 minutes before sodium pentobarbitone (35 mg/kg i.p) significantly (p 0.05) decreased the 
sleeping period in mice. The writhings/contortions caused by acetic acid were considerably (p 0.05) and 
dose-dependently decreased by the intraperitoneal injection 30 minutes before the 0.7% acetic acid (10 
ml/kg) was administered, doses of the extract (250, 500, and 1000 mg/kg) were administered. The 
extract's inhibitory impact (500 and 1000 mg/kg, i.p.) was equivalent to indomethacin's (10 mg/kg, i.p.) 
inhibitory effect. The findings of this research have validated the traditional usage of Prosopis africana 
for the relief of headaches, toothaches, and body aches. 
 
Keywords: Antinociceptive, Analgesic, Methanolic extract, Prosopis africana 
 
Introduction  
The amount of time that mice slept was significantly (p 0.05) decreased when the extract (100 
mg/kg) was administered intraperitoneally 30 minutes before sodium pentobarbitone (35 
mg/kg i.p). However, the extract's other doses (500 and 1000 mg/kg) had no significant impact 
on the length of time that mice slept. The writhings and contortions caused by acetic acid were 
considerably (p 0.05) and dose-dependently decreased when the extract was given 
intraperitoneally at doses of 250, 500, and 1000 mg/kg 30 minutes before 0.7% acetic acid (10 
ml/kg). The extract had an inhibitory action that was equivalent to indomethacin (10 mg/kg, 
i.p.) at 500 and 1000 mg/kg, intraperitoneally. The results of this study support the folklore 
usage of Prosopis africana to cure headaches, toothaches, and bodily aches. Prosopis are a 
member of the 50-genus Mimosaceae family. Only one species, Prosopis africana (Guill & 
Perr) Taub, formerly known as Prosopis oblonga (Benth), is indigenous to Africa, ranging 
from Senegal to Ethiopia. There are eight species in the genus Prosopis [9]. It has been used to 
cure toothache, anxiety, diarrhea, bronchitis, otitis, and bodily problems in Nigeria [13, 6]. In the 
middle belt of Nigeria, trypanosomosis in cattle is treated using its bark and root decoctions [33, 

2, 5]. There are antibacterial properties in its leaf extract [18, 23]. To flavor soup and stew 
regionally, the seed is used as a fermented condiment [6]. The pods are fed to animals and used 
as fish poison [22]. 
The study's main objective was to investigate the antinociceptive qualities of the methanolic 
extract of fruits using in vivo models since different sections of Prosopis africana are utilized 
locally for the treatment of various illness conditions in humans and animals. Due to the lack 
of scientific techniques and occasionally exaggerated effects of their goods that are based on 
trial and error, folklore medicine requires this [30]. Most of the time, folk medicine ignores 
negative symptoms or harmful results [28]. 
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Materials and Methods 

Plant Materials  
Prosopis africana (Guill and Perr) Taub was discovered to be 

the species of ripe fruits in January 2007 on the grounds of the 

University of Agriculture in Makurdi, Benue State, Nigeria. It 

was placed in the hebarium as voucher specimen UAM/FHM 

10. Using a pestle and mortar, the fruits were coarsely ground 

after being sun dried and dried in the sun. The mashed fruits 

were used in 500 g of a 48-hour cold maceration in 80% 

methanol with occasional shaking every two hours. An in 

vitro vacuum rotary evaporator was used to concentrate the 

extract. 

 

Laboratory animals  

Wistar albino adult mice, guinea pigs, and rabbits were used 

in the tests and were obtained from the University of Nigeria 

Nsukka's faculty of veterinary medicine and pharmaceutical 

sciences' experimental animal facilities. All of the animals 

had access to clean drinking water and were kept in plastic 

cages. as well as unlimited amounts of commercial producers 

mash to eat (Vital feeds Jos Nigeria). Green grasses were 

added to the rabbits' and guinea pigs' diets. The temperature in 

the room where the animals were housed fluctuated between 

28 and 30 degrees, and there was between 12 and 14 hours of 

illumination each day. 

 

Acute toxicity test in mice 
Both male and female Wistar albino mice, weighing between 

16 and 26 g, were divided into five groups, each having six 

mice. Different intraperitoneal dosages of the extract were 

administered to Groups I–IV (250 mg/kg, 500 mg/kg, 1000 

mg/kg, and 2000 mg/kg, respectively) (i.p). Group V acted as 

the control group and received distilled water. The mice had 

unrestricted access to food and water, and they were 

monitored for 24 hours for toxic effects such as lethargy, 

dullness, excitability, depression, diarrhea, and death [20]. 

 

Local anaesthetic effect in guinea pig and rabbit 
We employed both male and female guinea pigs (Cavia 

porcellus) weighing between 223 and 250 g. The guinea pigs' 

dorsums were shaved with a razor blade and left to rest for 24 

hours. The intradermal administration of lignocaine 

hydrochloride (1 mg/ml and 0.3 mg/ml), a common local 

anesthetic, and two different doses of the extract (3 mg/ml 

and 1 mg/ml) were performed. The gradient was computed for 

the extract and lignocaine using a graph of log concentration 

against % anaesthesia [20]. 

White rabbits were also subjected to ocular reflex tests. While 

using one eye, the other one was employed for control. Two 

drops of the extract containing 0.3 mg/ml were injected into 

each eye using a cotton swab, and corneal, light, and pupillary 

responses were measured using a pupilometer and torch light 

[26]. The extract's concentration was raised to 1.0 mg/ml. 

 

Effect on sodium pentobarbitone sleeping time in mice 
Twenty Wistar albino mice, Both sexes were divided into four 

groups of five mice each at random weighing between 16 and 

39 g. Only sodium pentobarbitone 35 mg/kg intraperitoneally 

was administered to Group I. (i.p). 30 minutes before to the 

intraperitoneal injection of 35 mg/kg of sodium 

pentobarbitone, the extract was administered to Groups II–IV 

at doses of 100 mg/kg, 500 mg/kg, and 1000 mg/kg, 

respectively (i.p.). The mice were watched as they slept, from 

the point at which the righting reflex was lost and the mouse 

was laying on its dorsal recumbency until the point at which 

the animal returned to its regular posture on the ventral 

recumbency and resisted turning upside down. For each 

group, the times for each mouse were recorded, represented as 

means and standard errors of means (SEM), and then one-way 

analysis of variance was applied (ANOVA). P 0.05 was used 

to evaluate significance. 

 

Analgesic effect in mice 
Thirty-five Wistar albino mice were split into five groups of 

seven animals each at random. weighing between 13 and 20 g. 

Acetic acid 0.7% at 10 ml/kg intraperitoneally was 

administered exclusively to Group I as a negative control 

(i.p). Within 30 minutes of receiving 10 ml/kg of 0.7% acetic 

acid intravenously, Groups II–IV received extract doses of 

250 mg/kg, 500 mg/kg, and 1000 mg/kg, respectively. 

Indomethacin 10 mg/kg i.p. was administered to Group V as a 

positive control, 30 minutes before 10 ml/kg, 0.7% acetic 

acid, was administered intravenously [16]. The extract and 

medication administration times were recorded. For each 

group, the beginning of the reaction (writings or contortions) 

and the total number of contortions throughout the course of 

30 minutes per mouse were recorded, quantitatively assessed 

using one way analysis of variance and provided as a mean 

with standard error of the mean (SEM) (ANOVA). LSD was 

used to compare the means of the two groups using Microsoft 

SPSS. The cutoff for significance was 0.05. 

All the animals used for the experiments were subjected to 

minimum pains and distress [21]. 

 

Results 

The yield of the methanolic extract of Prosopis africana fruits 

(MEPAF) was 4.2% weight to weight. It was golden brown, 

viscous, and had a pleasant, fragrant smell. In distilled water 

it dissolved, but not in 5% Tween-20. Even at the maximum 

dose (2000 mg/kg i.p.) administered over the course of 24 

hours, no deaths were reported. The extract had a local 

anesthetic effect in the guinea pig wheal test but not in the 

rabbit ocular reflex test. (Fig 1, Tables 1 and 2). 

 
Table 1: Ocular reflex Tests with MEPAF in Rabbit 

 

Extract Response Time in minutes 
Result 

Test Control 

MEPAF (crude) 0.3mg/ml Corneal reflex 

0 Normal Normal 

15 ” ” 

30 ” ” 

45 ” ” 

60 ” ” 

MEPAF (crude) 

0.3mg/ml 
Conjunctival blood vessels 

0 Normal Normal 

15 ” ,, 

30 ” ,, 

45 ” ,, 
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60 ” ,, 

 

MEPAF 0.3mg/ml 

 

Light reflex (pupil size in mm) 

 Before After Before After 

0 7.0 (3.75) 7.0 (3.75) 

15 7.0 (3.75) 7.0 (3.75) 

30 7.0 (3.75) 7.0 (3.75) 

45 7.0 (3.75) 7.0 (3.75) 

60 7.0 (3.75) 7.0 (3.75) 

 

At 100 mg/kg body weight, the extract significantly (p<0.05) 

decreased the Na-Pentobarbitone induced sleeping time in 

mice but did not significantly alter the sleeping time at higher 

doses (Fig 2 Table 2). The acetic acid-induced writhing reflex 

in mice was significantly (P 0.05) reduced by all dosages of 

the extract. The inhibition at higher doses (500-1000 mg/kg 

body weight) was comparable to indomethacin at 10 mg/kg 

body weight (Fig 3 Table 3).  

 
Table 2: Effect of MEPAF on acetic acid induced contortions/writhings in mice 

 

Group No of mice 
Dose of MEPAF  

(mg/kg, i.p) 

Dose of acetic acid  

(0.7% 10 ml/kg, i.p) 
No of contortions in 30 min/gp 

Mean ± SE 

(min) 

I 7 Nil 10 396 56.6 ± 2.2 

II 7 250 10 257 36.7 ± 4.4a 

III 7 500 10 174 24.9 ± 2.7b 

IV 7 1000 10 148 21.1 ± 0.7b 

V 7 10 10 157 22.4 ± 3.96 

a = significant decrease at p< 0.05 when compared with the control group, but significant (p<0.001) increase with other treated groups 

b = significant decrease at p<0.05 when compared with control and group II 
 

 
 

Fig 1: Percentage Anesthesia of Lignocaine and P. Africana at different concentrations 

 

 
 

Fig 2: Graph showing the slopes of P. Africana, and lignocaine hydrochloride 
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Key: Group I control distilled water: Group II 100 mg/kg, Group III 500mg/kg, Group IV 

1000 mg/kg 
 

Fig 3: Effect on sodium pentobarbitone sleeping time in mice 
 

 
Key: Group I Control, distilled water, Group II 100 mg/kg, Group III 500 mg/kg, Group IV 

1000 mg/kg, Group V indomethacine 10mg/ml 
 

Fig 4: Effect on acetic acid induced writhings in mice 
 

Discussion 
When compared to lignocaine hydrochloride, a local 

anesthetic drug, the methanolic extract of Prosopis africana 

fruits (MEPAF) demonstrated effective desensitization of the 

guinea pig skin at a dosage of 3 mg/ml (Fig. 1). MEPAF's 

computed slope was 34.9, compared to lignocaine 

hydrochloride's 10.6 (Fig 2). Lignocaine hydrochloride's 

duration of action was likewise comparable. This matters in 

clinical practice [5]. This demonstrates that MEPAF, while 

being in a primitive form, has considerable potential to be a 

therapeutically beneficial local anesthetic. Receptor sites 

inside the sodium channel pore and block ion transport. This 

inhibits a significant rise in the excitable membrane's 

permeability to sodium ion. The direct interaction with 

voltage-gated sodium channels is what causes this effect [10, 8, 

11). Numerous professionals have said that local anesthetics 

function by blocking sodium channels [27, 10, 31, 8, 24, 11]. 

Voltage-gated sodium channels, which are vital for 

electrogenesis and the transmission of nerve impulses, are 

targets for essential therapeutically helpful analgesics like 

lidocaine [31, 24, 11].  

Sodium channels with specific properties occur as isomers [31, 

24, 11, 34] for a variety of circumstances. With sodium channel 

blockers, a number of pain conditions can be managed. There 

are tetrodotoxin-sensitive (TTX-S) and tetrodotoxin-resistant 

(TTX-R) sodium channels, and tetrodotoxin, a puffer fish 

poison, works similarly to local anesthetics [11, 3]. The action 

of these mediators is modulated by the administration of 

prostaglandin E2 (PGE2), serotonin, and carrageenan, among 

other acute inflammatory mediators. 

Fish are stunned with the aid of local anesthetics [22]. Tropical 

Africa uses the stem bark and fruits (pod) of Prosopis 

africana to stun fish [22, 14]. Because there are saponins 

present, this substance has a more harmful effect on fish and 

other cold-blooded creatures [36]. Therefore, MEPAF may be 

regarded as harmless or having minimal acute toxicity in 

mammals, meaning that humans who consume fish that has 

been stunned by it do not run the risk of becoming ill. The 

acute toxicity test in mice, which revealed no mortality even 

at the maximum dose (2000 mg/kg, i.p.), supports MEPAF's 

safety. The mice only displayed brief dullness that persisted 

for three hours. This result is consistent with some of the 

preceding results [1, 36, 17, 5, 6]. 

The mice only displayed temporary dullness that persisted for 

three hours. This result is consistent with some of the 

preceding results [1, 36, 17, 5, 6]. 
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The length of mice's sleep-induced by sodium pentobarbitone 
was influenced by the intraperitoneal injection of MEPAF 
(Fig 3, Table 1). When compared to the group of mice treated 
with sodium pentobarbitone alone, the mice given 100 mg/kg 
of MEPAF had significantly less time to sleep. Additionally, 
it was noted that there was no discernible difference in sleep 
duration between the mouse groups given 500 mg and 1000 
mg/kg of sodium pentobarbitone and the control group given 
35 mg/kg. This behavior demonstrates that, at 100 mg/kg, 
MEPAF significantly reduced the amount of time spent asleep 
rather than potentiating the sleep brought on by sodium 
pentobarbitone. 
When compared to the negative control, it was shown that all 
of the MEPAF dosages of 250, 500, and 1000 mg/kg 
significantly suppressed or reduced the writhings or 
contortions caused by acetic acid (Table 2, Fig 4). The 
number of writhings was significantly reduced from an 
average of 57 in the negative control to 37 when MEPAF at 
250 mg/kg was given 30 minutes before acetic acid. This 
represents a 35% inhibition. Giving 500 mg/kg and 1000 
mg/kg to the group resulted in substantial reductions in 56 and 
63%, respectively (table 4). Indomethacin (10 mg/kg) caused 
a 61% inhibition, which is equivalent to MEPAF at 500 and 
1000 mg/kg. MEPAF generally suppressed the acetic acid-
induced writhings in a dose-dependent manner similar to that 
of indomethacin at higher dosages of 500 and 1000 mg/kg. 
Endogenous mediators such as prostaglandins, bradykinins, 
serotonin, histamine, nitric acid, and glutamate are involved 
in the mediation of acetic acid-induced pain [19, 4]. This 
indicates that MEPAF may exert its effects via preventing the 
production of prostaglandins or other endogenous mediators. 
Most non-steroidal anti-inflammatory medicines (NSAID), 
which are cyclooxygenase (cox) inhibitors, may work in this 
way [15, 8, 19, 4, 12]. 
Experiments using the extract on the eyes had no positive 
effects. The autonomic nervous system is often affected by 
local anesthetics in a qualitative, "all or none," fashion [26]. 

The ocular blood vessels and eye reflex were unaltered in 
MEPAF. Its concentrations were increased to 1.0 mg/ml, 
however this had no impact on the ocular reflexes. 
 
Conclusion  
Conclusion: Given its high degree of safety in mice, even in 
its crude form, the methanolic extract of Prosopis africana 
fruits [MEPAF] employed in this study indicates that it has 
tremendous potential to be a therapeutically effective local 
anaesthetic. Therefore, MEPAF can be characterized as safe 
or having minimal acute toxicity in animals. MEPAF 
exhibited powerful analgesic action in mice that was dose-
dependent and equivalent to indomethacin at 10 ml/Kg, 
reduced Na-pentobarbitone-induced sleeping duration in mice 
at 100 mg/kg, and had good local anaesthetic effect in the 
guinea pig. The acute toxicity test in mice, which revealed no 
mortality even at the maximum dose (2000 mg/kg, i.p.), 
supports MEPAF's safety. This behavior demonstrates that, at 
100 mg/kg, MEPAF dramatically reduced the amount of time 
spent asleep rather than potentiating the sleep brought on by 
sodium pentobarbitone. 
Prosopis africana has a pharmacological foundation for its 
traditional uses, which include the stunning of fish, the 
treatment of body pain, and the management of various 
inflammatory disorders. 
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