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Alysicarpus ovalifolius commonly known as gadagi in Northern Nigeria is claimed to possess tonic 
effects. Substances that show stimulant properties have demonstrated analgesic effects. This study 
therefore aimed at investigating the anti-nociceptive effects of the hydroethanolic extract of A. 
ovalifolius (HEAo) in mice and rats. The activities of the extract on acetic acid induced abdominal 
writhing, formalin induced pain and tail immersion test were carried out in mice. Effect on carrageenan 
induced pain was also determined in rats. The extract at the tested doses (100 – 400 mg/kg) 
significantly and dose dependently decreased the number of abdominal writhing in treated mice. 
Similarly, extract treated mice exhibited a decrease in the pain reaction in both phases of formalin 
induced algesia. Carrageenan caused hyperalgesia in rats which was ameliorated in rats treated with 
HEAo (400 mg/kg) when administered before and after exposure to carrageenan. Reaction time in the 
tail immersion test was increased in extract pre-treated mice. Results obtained from this study show 
that the hydro-ethanolic extract of A. ovalifolius may contain phytoconstituent probably acting on 
peripheral and centrally mediated pain receptors to produce anti-nociceptive actions. 
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INTRODUCTION 
 
The increased acceptability of herbs as having medicinal 
value is due to the belief that they are from natural 
sources thus are more likely to be safer than synthesized 
medicines. Several plant-derived preparations are widely 
available as infusions, tablets, extracts and are acclaimed 
to have pharmacological effects on different systems of 
the human body, thus these products are consumed as 
part of healthy life style (Hoseeinzadeh et al., 2015). 

Alrashedy and Molina (2016) reported that 
psychoactive compounds such as caffeine, atropine and 

nicotine were produced in plants as a defense 
mechanism against predators. These compounds act on 
the central nervous system and produce effects such as 
stimulation, sedation, anxiolysis, stimulant effects that 
affect mental processes and behaviour (Cadar et al., 
2015; Anderson and Brunzell, 2015). However, human 
beings developed alternate uses for plants with 
psychoactive constituent for relief of hunger, fatigue and 
pain in order to facilitate survival (Lemieux et al., 2015; 
Balkrishna and Misra, 2017). 
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A. ovalifolius (Schumach. & Thonn.) J. Leónard ‘gadagi’ 
is a straight or spreading annual herb (10 – 100 cm) that 
is widespread in West and East Africa. Although originally 
native to Africa, it now has a pantropic distribution. A. 
ovalifolius is a forage plant that can be found in open, 
well illuminated areas and has been reported as a wound 
medicine (Mannetje, 2002; Hassemer et al., 2017). 
Previous studies showed that the plant demonstrated 
stimulant actions (Banwo, 2013) and reversed 
hyperglycaemia in alloxan-induced diabetic rats 
(Abdulrazak et al., 2016). Some nutritional constituents 
including proteins, vitamins and minerals have been 
identified and quantified in A. ovalifolius (Ndiaye et al., 
2016). In Northern Nigeria, A. ovalifolius is commonly 
known as ‘gadagi’, where, a tea prepared by brewing of 
the plant alone or along with other ingredients is taken to 
increase endurance, for extra energy to stay alert and 
active (Dukku, 2017). 

The use of drugs with stimulant properties to boost 
mental and physical functions have been previously re-
ported (Juarez-Portilla et al., 2018). Some of these drugs 
such as caffeine have shown pain relieving effects and 
have also been used as adjuvants for the actions of other 
analgesics (Shapiro, 2008; Derry et al., 2012). However 
chronic repetitive use of these substances may lead to 
dependence. This analgesic property probably makes 
these classes of drugs susceptible to misuse as drugs 
with analgesic properties have been used to influence 
physical activity (Holgado et al., 2018). A. ovalifolius is 
used locally to influence physical and cognitive actions; 
thus, this study was designed to investigate any potential 
analgesic effects of the hydroethanolic extract of this 
plant. 
 
 
MATERIALS AND METHODS 
 
Collection and preparation of plant material 
 
The aerial part of the plant was collected in Chaza, Niger State, 
Nigeria in June 2018 and identified by the Curators in the herbarium 
from the National Institute for Pharmaceutical Research and 
Development, where a voucher specimen (NIPRD/H/6919) was 
prepared and deposited. The plant was air-dried to a constant 
weight, after which it was pulverized with a mortar and pestle. Forty 
grams of the powdered material were subjected to Soxhlet 
extraction using 70% aqueous ethanol. The filtrated fraction was 
evaporated to dryness on a water bath regulated at 40°C to obtain 
hydroethanolic extract of A. ovalifolius (HEAo) with a yield of 9.60 ± 
1.65. This procedure was repeated and the extracts pooled. It was 
transferred to an air tight bottle and placed in a refrigerator until 
needed. 
 
 
Animals 
 
Adult Swiss albino mice (28 – 34 g) and Wistar rats (150 – 180 g) 
were obtained from the Animal Facility Centre (AFC) of the National 
Institute for Pharmaceutical Research and Development (NIPRD) 
Idu, Abuja. They were maintained on standard rodent feed with free 
access to clean drinking water sourced from the Municipal water 
system (NIPRD SOP No 05:003). 

 
 
 
 
Acute toxicity tests 
 
This test was carried out in mice using the limit test. Briefly, 3 
female mice received each a single oral dose of 2000 mg/kg of 
HEAo after which they were observed for signs of toxicity and 
mortality for the first 30 min, then periodically over the following 24 
h, after which the animals were monitored daily over a duration of 
14 days (OECD, 2001). 
 
 
Acetic acid induced abdominal writhing 
 
Adult mice were weighed and randomly divided into 6 groups of 6 
animals each and treated orally as follows: 
 
Group 1: Control group received distilled water  
Group 2: Aspirin 150 mg/kg  
Group 3: Morphine 10 mg/kg  
Group 4: HEAo 100 mg/kg  
Group 5: HEAo 200 mg/kg  
Group 6: HEAo 400 mg/kg 
 
Sixty minutes after treatment, 10 ml/kg of 0.65% v/v, acetic acid was 
administered intraperitoneally to each mouse to induce nociception. 
After a latency period of 5 min, the number of abdominal 
contortions or stretching exhibited by each mouse was counted 
over a period of 5 min (Koster et al., 1959). The percentage 
protection was calculated using the formula: 
 

% Protection =  
              

 
Where Nc = Number of writhes in control group; Nt = Number of 
writhes in treated group. 
 
 
Formalin pain test 
 
This test was carried out using the method of Hunskaar and Hole 
(1987) as described by Holanda et al. (2015). In this test, mice were 
treated as earlier indicated. The animals were weighed, labelled 
and randomized into 6 animals per group. The formalin tests were 
performed in clear plastic containers to keep the injected limb in 
unobstructed view. Sixty minutes after HEAo or drug administration, 
mice were injected with 25 µl of 2% formalin. Formalin was 
administered into the sub-plantar surface of the right hind paw 
using a 26 G needle. Each mouse was immediately returned to the 
clear observation box. A mirror was placed beneath the box at an 
angle of 45° to allow an unobstructed view of the injected paw. The 
time each mouse spent licking or biting the injected paw was 
recorded using a stop watch. Recording of nociceptive behaviors 
(paw licking or shaking) were recorded at 0 – 5 (Phase 1) and 15 – 
30 min (phase 2) post formalin injection.  Percentage inhibition of 
pain was calculated using the formula: 
 

% Inhibition = 
              

 
where Tc = Reaction time of control group; Tt = Reaction time of 
test group 
 
 
Carrageenan-induced hyperalgesia 
 
Rats were weighed, labelled, randomized and placed into 8 groups 
of 6 rats each and were treated thus: 
 
Group 1: Control group received distilled water  
Group 2: Aspirin 150 mg/kg   
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Table 1. Rats treatment for carrageenan-induced pain test. 
 

Group 1 
Measurement of basal paw 
withdrawal threshold  

Administration of 1.5% carrageenan 
suspension 

After 18 h, treat with distilled water  
After 1 h, measure withdrawal threshold, repeat every 60 
min for 4 h 

     

Group 2 
Measurement of basal paw 
withdrawal threshold 

Treatment with HEAo 400 mg/kg 
After 1 h, administration of 1.5% 
carrageenan suspension 

After 18 h, measure withdrawal threshold, repeat every 60 
min for 4 h 

     

Group 3 
Measurement of basal paw 
withdrawal threshold 

Administration of 1.5% carrageenan 
suspension 

After 18 h, treat with HEAo 400 
mg/kg 

After 1 h, measure withdrawal threshold, repeat every 60 
min for 4 h 

      

Group 4 
Measurement of basal paw 
withdrawal threshold 

Treatment with HEAo 400 mg/kg 
After 1 h, induce pain with 1.5% 
carrageenan suspension 

After 18 h, treat with 
HEAo 400 mg/kg  

1 h later, measure withdrawal 
threshold, every 60 min for 4 h 

     

Group 5 
Measurement of basal paw 
withdrawal threshold 

Treatment with aspirin 150 mg/kg 
After 1 h, administration of 1.5% 
carageenaan suspension 

After 18 h, measure withdrawal threshold, repeat every 60 
min for 4 h 

     

Group 6 
Measurement of basal paw 
withdrawal threshold 

Treatment with morphine 10 mg/kg 
After 1 h, administration of 1.5% 
carrageenan suspension 

After 18 h, measure withdrawal threshold, repeat every 60 
min for 4 h 

     

Group 7 
Measurement of basal paw 
withdrawal threshold 

Administration of 1.5% carrageenan 
suspension 

After 18 h, treat with aspirin 150 
mg/kg 

After 1 h, measure withdrawal threshold, repeat every 60 
min for 4 h 

     

Group 8 
Measurement of basal paw 
withdrawal threshold 

Administration of 1.5% carrageenan 
suspension 

After 18 h, treat with morphine 10 
mg/kg 

After 1 h, measure withdrawal threshold, repeat every 60 
min for 4 h 

 
 
 

Group 3: Morphine 10 mg/kg  
Group 4: HEAo 100 mg/kg  
Group 5: HEAo 200 mg/kg  
Group 6: HEAo 400 mg/kg  
Group 7: Aspirin 150 mg/kg (administered post 
inflammation)  
Group 8: Morphine 10 mg/kg (administered post 
inflammation)  
 
The test was carried out using the modified method of 
Buczynski et al., (2010). Briefly, each rat was placed in a 
clear acrylic cubicle with a metal grid floor that allows 
access to the underside of their paws. The animals were 
allowed 30 min acclimation period in the cages before the 
tests were conducted. A volume of 0.1 ml of 1.5% 
carrageenan suspension was used to induce pain. A 
mechanical stimulus was applied to the plantar surface of 
the hind paw by a stainless steel filament (0.5 mm in 
diameter) exerting a linearly increasing pressure. A cut-off 
force of 50 g was pre-set to prevent tissue damage. The 
force (g) and reaction time (s) at which paw withdrawal 
occurred was automatically recorded. Each rat paw 
withdrawal threshold was calculated as the average of 

three consecutive tests performed at 5-min intervals. This 
was regarded as the pain threshold. Pain withdrawal 
threshold to mechanical stimulation of each rat was 
measured after which rats were subjected to treatment as 
shown in Table 1. Reaction to pain was assessed as time 
and threshold of withdrawal of the rat hind paw. This was 
measured as response to mechanical stimulation using a 
Dynamic Plantar Aesthesiometer (Ugo Basile, Italy). 
 
 
Tail immersion test 
 
The test was done following the method of D’Amour and 
Smith (1941) as reported by Relagado et al. (2017). In this 
test, test, mice were weighed, labelled, randomized, placed 
in 6 groups (n=6) and treated as earlier indicated. Two (2) 
cm of the distal tail portion of the animals were marked. 
Each mouse was placed in a perforated cylindrical holder 
with the tail hanging out freely. The tail was then immersed 
in a beaker of water maintained at 55 ± 0.5°C. The time 
taken for the tail to be withdrawn from the water was 
recorded using a stopwatch and was noted as the reaction 
time. A cut-off time of tail immersion was set at 10 s to 

avoid tissue damage. The reaction time was measured 
before and at 60 min after treatment. An increase in 
latency period between tail immersion and tail deflection 
was taken as indicator of anti-nociceptive action. The 
percentage of analgesic activity was calculated using the 
formula: 
 

% Inhibition = 
                                         

 

where PostTL = Post-treatment latency; PreTL = Pre-
treatment latency. 
 
 

Statistical analysis 

 
Group data were presented as Mean ± SEM. The data 
(acetic acid, formalin and tail immersion test) were 
analyzed by one-way ANOVA followed by a post hoc 
Dunnet test and two-way ANOVA followed by a post hoc 
Bonferroni test was used to compare the change in 
withdrawal threshold and reaction time in carrageenan 
treated rats. Graphpad PRISM® 6.0 was used. The level for 
statistical significance was set at p<0.05. 
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Table 2. Effect of the hydro-ethanolic extract of Alysicarpus ovalifolius (HEAo) on acetic acid-induced pain in mice. 
 

Treatment Dose (mg/kg) No of abdominal writhes % Protection 

Distilled water - 29.20 ± 2.35 - 

Aspirin 150 11.20 ± 2.04
b
 61.64 

Morphine 10 0.80 ± 0.37
d
 97.26 

HEAo  100 25.40 ± 5.20 13.01 

HEAo 200 12.60 ± 2.11
b
 56.85 

HEAo 400 9.40 ± 3.27
c
 67.81 

 

HEAo = Hydroethanolic extract of Alysicarpus ovalifolius. Values are presented as mean ± SEM (n = 6), Significance: 
compared to control 

b 
p<0.01, 

c
 p<0.001 and 

d
 p<0.0001 groups (One-way ANOVA). 

 
 
 

Table 3. Effect of the hydro-ethanolic extract of Alysicarpus ovalifolius on formalin-induced pain in mice. 
 

Treatment (mg/kg) Phase 1 reaction time (s) % Inhibition Phase 2 reaction time (s) % Inhibition 

DW  47.67 ± 4.38 - 210.50 ± 9.85 - 

Aspirin 150 34.00 ± 4.05 28.68 96.00 ± 22.36
b
 54.39 

Morphine 10 4.67 ± 2.09
c
 90.20 21.67 ± 9.49

c
 89.71 

HEAo 100 33.00 ± 6.47 30.77 121.50 ± 12.95
b
 42.28 

HEAo 200 26.17 ± 3.99
a
 45.10 116.00 ± 22.61

b
 44.89 

HEAo 400 30.83 ± 3.76
a
 35.32 133.50 ± 10.16

b
 36.58 

 

DW = Distilled water, HEAo = hydroethanolic extract of Alysicarpus ovalifolius. Values are presented as mean ± SEM (n = 6); 
Significance 

a
p<0.05 

b
0.01 and 

c
p<0.001 treatment vs control groups (One-way ANOVA). 

 
 
 

RESULTS 
 

Acute toxicity test 
 

No death of mice was recorded in this test. Also, no 
abnormal behavioural sign was observed in treated mice. 
The LD50 was therefore estimated to be greater than 
2000 mg/kg. 
 
 

Effects on Acetic acid induced abdominal writhing 
 

Administration of dilute acetic acid induced abdominal 
writhing in mice. A dose-dependent significant (P< 0.05) 
decrease in the number of abdominal writhing was 
observed in extract treated mice. Treatment with aspirin 
and morphine reduced the number of abdominal writhes 
(Table 2). 
 
 

Effects on formalin-induced pain 
 

After administration of formalin, mice exhibited two 
phases of pain (the early and late phase). Treatment of 
animals with the extract caused reduction in the duration 
of paw licking or biting. These responses were not dose 
dependent but were significant (P<0.05) at 200 – 400 
mg/kg in comparison with the distilled water group. 
Treatment with aspirin and morphine also caused 
significant reduction in pain behavior in both phases 
when compared to control group. However, the change 
for aspirin in phase 1 was not significant (Table 3). 

Effects on carrageenan-induced hyperalgesia 
 
After administration of carrageenan, force of paw 
withdrawal threshold in the rats experienced decrease 
thus indicating the establishment of hyperalgesia by 
carrageenan. Treatment of rats with 400 mg/kg of the 
hydroethanolic extract of A. ovalifolius either before or 
after induction of hyperalgesia with carrageenan did not 
produce significant change in the force of paw withdrawal 
threshold (Table 4). However, on administration of the 
extract both before and after pain induction with 
carrageenan, significant increase of paw withdrawal 
threshold was observed from 2 h post administration of 
the second dose of 400 mg/kg of HEAo. Administration of 
HEAo did not cause significant increase in reaction time 
when a force was applied to the inflamed paws of the rat 
(Table 5). Morphine showed significant increase in force 
of paw withdrawal threshold and reaction time in treated 
rats. 
 
 

Effects of tail-immersion test in mice 
 
The results obtained in this test indicated that treatment 
with 400 mg/kg of extract caused significant (p<0.05) 
increase in reaction time with an increased % MRT of 
61.31 on comparison with the control group. The groups 
treated with aspirin and morphine also exhibited 
significantly (p<0.05) increased reaction time (Table 6). 
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Table 4. Effect of the hydroethanolic extract of Alysicarpus ovalifolius on withdrawal threshold (g) in carrageenan -induced 
hyperalgesia in Wistar rats. 
 

Treatment 
Withdrawal threshold (g) 

0 h 1 h 2 h 3 h 4 h 

DW + Car 24.54 ± 1.52 18.30 ± 2.13 17.54 ± 2.26 17.31 ± 1.53 17.47 ± 1.11 

HEAo + Car 25.83 ± 2.45 19.72 ± 2.92 21.32 ± 3.21 28.84 ± 1.90 22.75 ± 2.98 

Car + HEAo 26.26 ± 1.86 21.79 ± 3.32 20.41 ± 1.49 21.29 ± 3.96 20.89 ± 4.11 

HEAo + Car + HEAo 26.83 ± 1.66 25.12 ± 1.25 24.02 ± 1.54
a
 24.15 ± 1.44 23.77 ± 2.44 

Mor + Car 26.47± 2.53 25.77 ± 4.21
a
 28.83 ± 1.62

b
 29.84 ± 2.01

b
 30.02 ± 1.06

b
 

 Car + Mor 26.01 ± 2.06 27.44 ±1.43
b
 30.50 ± 1.32

c
 31.42 ± 1.81

c
 31.65 ±1.57

c
 

ASA + Car 25.62 ± 1.66 22.02 ± 4.07 22.95 ± 3.61 20.16 ± 2.37 20.71 ± 2.86 

Car + ASA 23.64 ± 1.38 18.29 ± 1.76 19.39 ± 1.63 19.45 ± 0.49 19.73 ± 0.37 
 

ASA= Aspirin (150 mg/kg), MOR = Morphine (10 mg/kg), Car= carrageenan 1.5 %, DW= Distilled water (10 ml/kg), HEAo = hydroethanol 
extract  of Alysicarpus ovalifolius (400 mg/kg), Values are presented as mean ± SEM (n = 6), Significance 

a
p<0.05, 

b
p<0.01, 

c
p<0.001 

compared to control group (Two-way ANOVA) 

 
 
 

Table 5. Effect of the hydroethanolic extract of Alysicarpus ovalifolius on reaction time (s) in carrageenan -induced 
hyperalgesia in Wistar rats. 
 

Treatment 
 Reaction time (s) 

0 h 1 h 2 h 3 h 4 h 

DW + Car 11.1 ± 1.21 10.54 ± 1.57 9.89 ± 0.81 10.55 ± 0.56 8.99 ± 0.63 

HEAo + Car 13.34 ± 0.08 11.28 ± 1.71 12.34 ± 2.00 14.57 ± 0.94 13.06 ± 1.75 

Car + HEAo 14.11 ± 0.89 12.11 ± 1.77 13.36 ± 1.61 13.20 ± 1.59 12.72 ± 1.76 

HEAo + Car +HEAo 14.43 ± 1.82 13.04 ± 1.92 11.21 ± 1.11 12.36 ± 2.44 11.97 ± 2.41 

Mor + Car 14.69 ± 1.71 15.96 ± 3.60 15.00 ± 1.47 15.26 ± 1.85 17.32 ± 0.61
b
 

Car + Mor 15.38 ± 1.15 16.28 ± 2.10 15.69 ± 1.26 16.06 ± 1.54 17.51 ± 0.44
b
 

ASA + Car 12.79 ± 1.36 12.63 ± 2.38 13.36 ± 1.68 14.13 ± 2.07 11.84 ± 1.69 

Car + ASA 12.79 ± 1.36 12.97 ± 2.26 15.03 ± 1.36 12.46 ± 1.43 13.83 ± 1.80 
 

ASA= Aspirin (150 mg/kg), MOR = Morphine (10 mg/kg), Car = carrageenan 1.5 %, DW= Distilled water (10 mL/kg), HEAo = hydro 
ethanolic extract of Alysicarpus ovalifolius (400 mg/kg), Values are presented as mean ± SEM (n = 6), Significance 

b
p<0.01 treatment 

vs control groups (Two-way ANOVA). 
 
 
 

Table 6. Effect of the hydroethanolic extract of Alysicarpus ovalifolius on tail-immersion test in mice. 
 

Treatment Dose (mg/kg) Reaction time(s) pre-treatment Reaction time(s) post-treatment % Inhibition 

Distilled water - 2.70 ± 0.21 2.72 ± 0.16 0.27 

Aspirin 150 2.95 ± 0.19 3.77 ± 0.31 11.25 

Morphine 10 2.96 ± 0.07 9.37 ± 0.27
d
 90.92 

HEAo  100 3.09 ± 0.36 4.04 ± 0.52 13.75 

HEAo 200 2.72 ± 0.17 5.02 ± 0.46 31.59 

HEAo 400 2.98 ± 0.21 7.03 ± 0.72
c
 57.69 

 

HEAo = Hydroethanolic extract of Alysicarpus ovalifolius. Values are presented as mean ± SEM (n = 6), Significance 
c
p<0.001 and 

d
p<0.0001 

p<0.05 treatment vs control groups (One-way ANOVA). 
 
 
 

DISCUSSION 
 
This study was designed to evaluate the effect of A. 
ovalifolius hydroethanolic extract on laboratory models of 
analgesia. The acetic acid induced abdominal writhing, 
formalin, carrageenan induced pain models and tail 
immersion test were used with the aim of  detecting analgesic  

effects of the extract and its possible involvement on 
peripheral or centrally mediated actions. 

Injection of dilute acid into the mouse peritoneal cavity 
caused the release of inflammatory mediators that 
activate nociceptors causing the animals to react with 
twists/contortions of the abdominal region which indicate 
a   positive   reaction   to   pain.   The acetic acid  induced  
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abdominal writhing is a tool that is widely applied for the 
screening of compounds with potential analgesic and 
anti-inflammatory effects (Chang et al., 2011). The test is 
reactive for peripherally and centrally acting analgesics 
(Naghizadeh et al., 2016). In this study, administration of 
the extract caused a decrease in the number of 
abdominal contortions which is an indication of anti-
nociceptive effects by the extract of A. ovalifolius. 
Although the test is sensitive for detection of analgesic 
effects, it is a non-specific model as several classes of 
compounds which include opioids, non-steroidal anti-
inflammatory drugs (NSAIDs), antispasmodics, 
antihistamines respond to this test (Sarmento–Neto et al., 
2016; Regalado et al., 2017). 

Administration of formalin into the sub-plantar area of 
rodents’ hind paws causes spontaneous nociceptive 
response which can be separated into phases that are 
distinct in timing, duration and underlying mechanisms. 
Rodents react by licking, biting, shaking the injected paw 
or flinching which is considered as a positive 
manifestation of pain. The behavioral and electro-
physiological responses to formalin consist of an acute 
neurogenic phase (Phase 1) with short-lasting response 
followed by a quiescent interphase period and subse-
quently a prolonged response of the inflammatory phase 
(Phase 2). The pain reaction in Phase 1 is attributed to 
direct stimulation of nociceptors and the pain response is 
sensitive to opiates and local anaesthetics, while the 
second phase of the pain reaction has been reported to 
involve both inflammatory mechanisms and central 
sensitization within the dorsal horn. This phase responds 
to drugs that include NSAIDS and opiates (Ellis et al., 
2008; Gong et al., 2014; Da Silva et al., 2014; Holanda et 
al., 2015). HEAo decreased the pain reaction time in both 
phases of the formalin test. This suggests that HEAo 
extract may possess anti-nociceptive properties as 
demonstrated earlier in the acetic acid test. The formalin 
test comprises inflammatory, neurogenic and central 
mechanisms (Ellis et al., 2008). The neurogenic pain is 
caused by direct chemical stimulation of nociceptive 
afferent fibres (predominantly C fibres) while the inflam-
matory pain is caused by the release of inflammatory 
mediators like histamine, prostaglandins, bradykinin, 
serotonin in the peripheral tissues and from central 
sensitization within the spinal dorsal horn (Tjolson et al., 
1992; Holanda et al., 2015). Pain reaction inhibition 
produced by the extract was similar to morphine which 
produced significant reduction in both phases; however, 
the efficacy was not comparable. Morphine is used for 
the treatment of severe acute and chronic pain acting on 
both central and peripherally mediated pain (Cunha et al., 
2009). Thus, it is possible that the extract may be acting 
to inhibit activity at the nociceptive fibres and/or inhibiting 
the release and activity of inflammatory mediators. 

Intra-plantar administration of carrageenan produced 
muscle hyperalgesia in rats. The hypersensitivity 
measured as tactile threshold  persisted  up  to  24 h  and  

 
 
 
 
returned to baseline after 72 h in the injected limb thus 
indicating inflammatory response. The carrageenan 
induced hyperalgesia is through the induction of the 
release of pro-inflammatory agents. Treatment with 
extract both before and after pain induction caused 
significant increased paw withdrawal threshold, thus 
indicating that the extract may be effective in reversing 
already established hyperalgesia. Morphine also caused 
significant increase in paw withdraw threshold and has 
been shown to be effective against established 
hyperalgesia (Cunha et al., 2009).   

The tail immersion test is a model used for the detec-
tion of centrally acting anti-nociceptive agents (Mannan et 
al., 2017). Treatment with the extract prolonged the 
latency period of the tail curling reflex when immersed in 
hot water. Thus, indicating that the extract might be 
mediating its effects by central mechanisms in a similar 
manner to morphine. 

Banwo (2013) has reported in the aerial part of A. 
ovalifolius, presence of phytochemical compounds that 
include steroids, terpenes, saponins, cardiac glycosides 
and flavonoid. These compounds have been shown to 
possess analgesic and anti-inflammatory effects in 
several experimental models of pain and inflammation 
(Kutama et al., 2018). Plant compounds such as flavo-
noids, and steroids compounds, have been demonstrated 
to inhibit prostaglandin synthesis (Malar and Chellaram, 
2017; Awad et al., 2004). The analgesic actions of 
terpene isolated from other plants have been associated 
with mechanisms that include decreased neuronal 
excitability, inhibition of the release of pain mediators or 
interaction with receptors of the opioid, cholinergic, 
adrenergic and glutemateric systems (Guimaraes et al., 
2013). The analgesic effect observed in this study may 
be attributed to synergistic actions of these compounds in 
the plant. 

The LD50 obtained in this study, was estimated to be 
greater than 2000 mg/kg as no death was recorded at 
2000 mg/kg. Based on this incidence, HEAo should be 
placed in category 5 in the Globally Harmonized System 
(GSH) of classification and labelling of chemicals. Ge-
nerally, category 5 is intended to enable the identification 
of test substances which are of relatively low acute 
toxicity hazard but which, under certain circumstances 
may present a danger to vulnerable populations (OECD, 
2001). 
 
 

Conclusion 
 

The data obtained from this study infers that the hydro-
ethanolic extract of A. ovalifolius possesses analgesic 
actions against centrally and peripherally mediated pain, 
induced by thermal and chemical irritants. Further studies 
are recommended to determine the duration of the 
analgesic effect and the mechanism of action. The plant 
extract should be fractionated to isolate and identify the 
active components of the extract. 



 
 
 
 
CONFLICT OF INTERESTS 
 

The authors have not declared any conflict of interests. 
 
 
REFERENCES 
 
Abdulrazak A, Tanko Y, Mohammed A (2016). Modulatory role of 

aqueous –ethanol crude extract of Alysicarpus ovalifolius on blood 
glucose levels of alloxan-induced hyperglycaemia (Diabaetic) Wistar 
rats. Abstracts of the Proceedings of the 7

th
 International congress of 

the African Association of Physiological sciences. Journal of the 
African Association of Physiological Sciences 4(2):113-143.  

Alrashedy NA, Molina J (2016). The ethnobotany of psychoactive plant 
use: a phylogenetic perspective. Peer Journal 4:e2546:1-30.   

Anderson SM, Brunzell DH (2015). Anxiolytic-like and anxiogenic like 
effects of nicotine are regulated via diverse action by B2 nicotinic 
acetylcholine receptors. British Journal of Pharmacology 
172(11):2864-2877.  

Awad A, toczek J, Fink C (2004). Phytosterols decrease prostaglaindin 
release in cultured P388D1/MAB macrophages. Prostaglandins, 
leukotrienes Essential Fatty Acids 70(6):511-520. 

Balkrishna A, Misra LN (2017). Ayurverdic plants in Brain disorder: the 
herbal hope. Journal of Traditional Medicine and Clinical Naturopathy 
6:221. https//doi:10.4172/2573-4555.1000221. 

Banwo OA (2013). Phytochemical and some pharmacological studies of 
the aerial part of Alysicarpus ovalifolius Schumach & Thonn Family: 
Fabaceae. Ahmadu Bello University Zaria (MSc thesis) (pp. 5-33).  

Buczynski MW, Svensson CI, Dumlao DS, Fitzsimmoms BL, Shim J-H, 
Scherbart TJ, Jacobsen FE, Hua X-Y, Yaksh TL, Dennis EA (2010). 
Inflammatory hyperalgesia induces essential bioactive lipid 
production in the spinal cord. Journal of Neurochemistry 114(4):981-
993.  

Cadar E, Tomescu A, Erimia C’L, Mustafa A, Sirbu R (2015). The 
impact of alkaloid structures from natural compounds on public 
health. European Journal of Social Sciences Education and 
Research 2(4):34-39 

Chang H-Y, Sheu M-J, Yang C-H, Lu T-C, Chang YS, Peng W-H, 
Huang S-S, Huang G-J (2011). Analgesic effects and the 
mechanisms of anti-inflammation of Hispolon in mice. Evidence 
Based Complementary and Alternative Medicine 2011:478246. 
https://doi:10.1093/ecam/nep027. 

Cunha TM, Campos-Roman D, Lotufo CM, Duarte HL, Souza GR, Verri 
Jr WA, Funez MI, Dias QS, Schivo LR, Domingues AC, Sachs D, 
Chiavegatto S, Teixeira MM, Hothersall JS, Cruz JS, Cunha FQ, 
Ferreira SH (2009). Morphine peripheral analgesia depends on 
activation of the pI3Ky/AKT/nNOS/NO/KATP signaling pathway. 
Proceedings of National Academy of Sciences of the United States of 
America 107(9):4442- 4447.  

D’Amour FE, Smith DL (1941). A method for determining loss of pain 
sensation. Journal of Pharmacology and experimental Therapeutics 
72:74-79.  

Da Silva YKC, Reye CTM, Rivera G, Alvez MA, Barreiro EJ, Moriera 
MSA, Lima LM (2014). 3-aminothiophene-2-acylhydrazones: Non-
toxic, analgesic and antiinflammatory lead –candidates. Molecules 
19(6):8456- 8471.  

Derry CJ, Derry S, Moore RA (2012). Caffeine as an adjuvant for acute 
pain in adults. Cochrane Database System Reviews 2012. 

Dukku AM (2017). Emerging Perspectives on Drugs of Abuse: A Focus 
on Gadagi Consumption in Kano, Nigeria. Advances in Psychology 
and Neuroscience 2(2-1):7-14.  

Ellis A, Benson N, Machin I, Corradini L (2008). The rat formalin test: 
can it predict neuropathic pain treatments? In: Sprink AJ, Ballintijn 
MR, Bogers ND, Grieco F, Loijens LWS, Noldus LPJJ, Smit G & 
Zimmerman PH (Eds.). Proceedings of measuring behavior. 
Maastricht, The Netherlands. pp. 324-325. 

 

 
 
 

John-Africa et al.            201 
 
 
 
Gong N, Huang Q, Chen YP, Xu M, Ma S, Wang Y-X (2014). Pain 

assessment using the rats and mouse formalin tests. Bio-protocol 
4(21):1-7.  

Guimaraes AG, Quintans JSS, Quintas-Junior LJ (2013). Monoterpenes 
with analgesic activity – A systematic review. Phytotherapy Research 
27:1-15  

Hassemer G, Ferreira JPR, Funez LA (2017). Alysicarpus ovalifolius 
(Fabaceae), Desmodieae), a new record for the flora of Brazil. 
Iheringia Serie Botanica 72(3):325-330.  

Holanda VAD, Asth L, Santos AR, Guerrini R, Soares-Rachetti VP, Calo 
G, Andre E, Gavioli EC (2015). Central Adenosine A1 and A2A 
receptors mediate the anti-nociceptive effects of neuropeptide S in 
the mouse formalin test. Life Sciences 120:8-12.  

Holgado D, Hopker J, Sanabria D, Zabala M (2018). Analgesics and 
sports performance: beyond the pain modulating effects. Physical 
Medicine and Rehabilitation 10(1):72-82.  

Hoseeinzadeh S, Jafarikukhdan A, Hossien A, Armand R (2015). The 
Application of medicinal plants in traditional and modern medicine: A 
review of Thymua vulgaris. International Journal of clinical Medicine 
6(9):635-642.   

Hunskaar S, Hole K (1987). The formalin test in mice: dissociation be-
tween inflammatory and non-inflammatory pain. Pain 30(1):103-114.   

Juarez-Portilla C, Molina-Jimenez T, Morin J-P, Roldan-Roldan G, 
Zepeda R (2018). Influence of drugs on cognitive functions. B. 
Bernal-Morales (Ed). Health and academic achievements pp 61- 72. 

Koster R, Anderson M, De Beer EJ (1959). Acetic acid for analgesics 
screening. Federation Proceedings 18:412-418.  

Kutama RM, Adbulkadir S, Kwalli SA, Chiroma G (2018). Phytochemical 
compositions in some Nigerian medicinal plants and their pharma-
cological properties: A review. Journal of Anesthesiology 6(1):15-25.  

Lemieux AM, Bingshuo L, Al’Absi M (2015). Khat use and appetite: An 
overview and comparison of amphetamine, Khat and cathione. 
Journal of Ethnopharmacology 160:78-85. 

Malar SU, Chellaram C (2017). Phytochemical screening, total 
flavonoid, total terpenoid and anti-inflammatory activity of aqueous 
stem extract of Salacia oblonga.  Journal of Chemical and 
Pharmaceutical Sciences 10(1):550-556. 

Mannan MA, Khatun A, Khan MFH (2017). Antinociceptive effect of 
methanol extract of Dalbergia sissoo in mice. BMC Complementary 
and Alternative Medicine 17:72. 

Mannetje L (2002). Alysicarpus ovalifolius (Schumach.) J. Leonard. 
(Internet) Record from PROTA4U. Oyen, L.P.A. & Lemmens. 
R.H.M.J. (Editors). PROTA (Plant Resources of Tropical Africa/ 
Ressources vegetales de L’Afrique tropicale), Wageningen, 
Netherlands. Available at: http://www.prota4u.org/search.asp. 
Accessed July 13, 2018. 

Naghizadeh B, Mansour MT, Ghorbanzadeh B (2016). Ellagic acid 
enhances the antinociceptive action of carbamazepine in the acetic 
acid writhing test in mice. Pharmaceutical Biology 54(1):157-161.  

Ndiaye A, Diop M, Diouf EHG, Traore S (2016). Dosage of some 
chemical substances in two plant species: Alysicarpus ovalifolius 
(Sch. and Th.) and Indigofera pilosa (Poir). Journal of Biosciences 
and medicine 4:80-86.  

OECD (2001). OECD guidelines for testing of chemicals. Acute oral 
toxicity - Acute toxic class method 423 Adopted in 2001.  

Regalado AI, Mancebo B, Paixao A, Lopez Y, Merino N, Sanchez LM 
(2017). Antinociceptive activity of methanol extract of Tabebuia 
hypolueca (C. Wright ex Sauvalle) Urd. Stems. Medical Principles 
and Practice 26(4):368-374.  

Sarmento-Neto JF, do Nascimento LG, Felipe CF, de Sousa DP (2016). 
Analgesic potential of essential oils. Molecules 21(1):20 

Shapiro RE (2008). Caffeine and headaches. Current Pain and 
Headaches Reports 12(4):311-315.  

Tjolson A, Berge OG, Hunskaar S, Rosland JH, Hole K (1992). The 
formalin test: an evaluation of the method. Pain 51(1):5-17. 


