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Abstract  

In Mali, Acacia nilotica is widely used in traditional medicine in the 
management of many diseases including liver diseases. The objective was to 
estimate the toxicity and to evaluate the analgesic and anti-inflammatory 
effects of aqueous (infused) extracts of leafy twigs, stem barks and fruits of 
A. nilotica. Toxicity was estimated according to OECD guidelines. The 
analgesic activity of the extracts was evaluated on the pain caused in mice or 
rats by acetic acid, formalin and hot water. The anti-inflammatory effect was 
determined on carrageenan edema in the paws of rats. Orally infused at 5000 
mg/kg didn’t cause mortality in rats. Infused from all 3 organs demonstrated 
a significant reduction in pain and inflammation caused. The stem bark 
infused gave the best analgesic and anti-inflammatory activity in different 
tests performed. For the stem bark extract, the number of writhing was 24.80 
+ 4.27, comparable to that of paracetamol at 100 mg/kg. In the late phase of 
the formalin test, the same extract gave a percentage inhibition of 68.14% 
higher than 66.56% for acetylsalicylic acid at 100 mg/kg. For heat-induced 
pain, there was a 20.7% increase in tail withdrawal time from hot water 
compared to the negative control batch. The stem bark infused dose of 400 
mg/kg exhibited inflammation inhibition percentages of 58.57%; 61.41% and 
67.28% respectively at 1 hour, 3 hours and 5 hours after injection of 
carrageenan.

These analgesic and anti-inflammatory properties of aqueous extracts of A. 
nilotica, in particular the stem bark, can contribute to the management of 
painful and inflammatory symptoms associated with liver disease. 
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Introduction 
Liver diseases are diseases characterized by damage to the liver, thus 
affecting its normal functioning. They are becoming more and more 
frequent throughout the world and more particularly in Africa. There is a 
wide range of liver diseases which are among others, hepatitis, cirrhosis, 
cholestasis, steatosis, tumors, abscesses. Most of these diseases are 
characterized by inflammation and/or pain [1–3]. Hepatitis, which is the 
most common form of liver diseases, is inflammation of the liver that can 
have several causes, including viruses [4,5]. Liver diseases constitute a 
major health problem because of their morbidity and mortality. Most liver 
diseases progress to chronicity and give rise to cirrhosis when not treated 
normally. Cirrhosis was the twelfth leading cause of death worldwide in 
2013 [6]. Viral hepatitis caused 1.34 million deaths in 2015. Hepatitis B is  

highly endemic in West Africa, with a prevalence of 8%, the highest in the 
world [7].  

The management of liver diseases is nowadays based on the use of some 
molecules such as interferons and antiretroviral which have excessively 
high costs and are therefore not within the reach of the average population. 
These drugs have also shown some limitations in the treatment of viral 
hepatitis, particularly hepatitis B. In this context, the use of medicinal plants 
is an important alternative path to explore in order to validate traditional 
uses. In Mali, a large number of people with liver disease use the resources 
of traditional medicine. A survey carried out at the hepato-gastroenterology 
department of the Gabriel Touré hospital shows that 62.3 % of patients with 
liver disease use medicinal plants, particularly in the management of 
cirrhosis [8]. For consultations in one year, at the Medical Sciences service 
of the Traditional Medicine Department, viral hepatitis represented 24.79% 
of pathologies (150/605) with 135 cases of viral hepatitis B. Among the 
main plants used at DMT and elsewhere, there is Accacia nilotica 
(Mimosaceae) sought in traditional medicine in the treatment of many 
conditions including liver disease. The fruits, in infusion, are used in the 
treatment of hepatitis in Senegal [9]. The seeds, in infusion, treat jaundice 
and in decoction, are used for the management of hepatitis in Togo and liver 
ailments in Nigeria [10,11].  

Previous studies conducted on plant samples have demonstrated numerous 
properties including hepato-protective, anti-inflammatory and analgesic, 
anticancer, antioxidants and antiviral against hepatitis C virus C [12-22].  

The present study aimed to determine the analgesic and anti-inflammatory 
properties of samples of leaves, stem, bark, and fruits of Accacia nilotica 
harvested in Mali.   

Material and methods 
Plant material 

It was made up of samples of leafy twigs, stem bark and fruits of Acacia 
nilotica harvested in November 2020 in Kati. The samples were identified by 
Mr. Seydou M Dembélé, water and forest engineer, head of the 
ethnobotanical and raw materials department of the Traditional Medicine 
Department (DMT) in Bamako. A specimen of the plant is available from the 
DMT Herbarium under number 3077/DMT. The collected samples were then 
dried in the shade for 3 weeks before being pulverized and kept for 
extraction. 

Animal material 
The animals used were Wistar rats weighing between 155 g-210 g and 
Albino Swiss male and female mice weighing between 24 g-32 g. The 
animals were kept under standard laboratory conditions (25°C and a 
light/dark cycle, i.e. 12/12) and fed standard prepared at DMT and tap 
water. Animal welfare requirements were strictly considered during these 
experiments. 

Preparation of aqueous extracts 
For the preparation of the infused, 100 mL of boiling water were poured into 
an Erlenmeyer flask containing 100 g of powder of each sample. The 
infusion time was 15 minutes. The infused obtained after filtration on 
cotton, were frozen then freeze-dried.  

Acute toxicity 
It was assessed using the sequential method reported by the Organization 
for Economic Cooperation and Development [23]. Female rats were weighed 
and randomly divided into groups of three. They were then deprived of food 
but with free access to water for 14 hours. The infusions of leafy twigs, stem 
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barks and fruits were administered by gavage sequentially at doses of 5, 50, 
300, 2000 mg/kg and 500 mg/kg. After administration, the rats were again 
deprived of food for 3-4 hours. The rats were observed for the first four 
hours after administration and daily for 14 days. The observations related to 
the modifications of the skin, the hairs, the eyes, the mucous membranes, 
and the respiratory system, the activity of the autonomic and central 
nervous system, the somato-motor activity, behavior. There was also place 
to note tremors, convulsions, onset of diarrhea, lethargy, sleep.  

Study of analgesic activity Writhing test 
The method used was that reported by Siegmund et al. (1957) [24]. The 
mice were randomly divided into 11 groups of 5 mice and fasted 16 hours 
before the start of the test. The infusions of leafy twigs, stem barks and 
fruits of A. nilotica were each administered at single doses of 400, 200 and 
100 mg/kg. Distilled water (10 mL/kg) was used as a negative control and 
paracetamol (100 mg/kg) as a reference analgesic drug. One hour after 
administration of the treatments, the animals received intraperitoneally 10 
mL/kg of a 0.6% solution of acetic acid in physiological saline. Five minutes 
(5 min) after the injection of acetic acid, the number of writhings was 
counted in each mouse for twenty minutes (20 min). 
The analgesic effect was evaluated according to the following formula: 

PI: percentage of pain inhibition 
Wb: mean number of writhings of mice from the negative control batch 
Wt: mean of the number of writhings of the mice of the batches treated with 
the extracts and the paracetamol. 

Formalin test 

Male and female rats were randomly divided into groups of 5 and fasted on 
food (with free access to water) for 16 hours before the start of the test. 

The batches having received the infused and the negative control batch 
were treated as in the previous tests. Acetylsalicylic acid (100 mg/kg per os) 
and morphine (10 mg/kg intraperitoneally) were used as reference products. 
One hour after administration of the treatments (30 minutes for morphine), 
20 μl of 5 % formalin were injected into the sole of the right hind paw of the 
rats. Then the reaction of the animals to pain (licking and biting of the 
injected paw) was counted for 30 min in two phases: 0 to 5 minutes (early 
phase), 15 to 30 minutes (late phase). The percentage of pain inhibition was 
calculated was calculated for each phase with the following formula [25]: 

Hot water tail immersion test: This test was carried out according to the 
method used by Ramabadran et al in 1989 and modified by Gawel et al in 
2018 [26,27]. The rats were fasted before the start of the test as previously. 
Before the administration (T=0) of the extracts, 3 centimeters of the tail of 
each rat was immersed in water maintained at 55oC and the retraction time 
was noted. The infused, distilled water and morphine were then 
administered equally as in the previous test. The time between immersion 
and tail withdrawal was recorded as 30; 60; and 90 minutes after treatment 
administration. To avoid tissue damage in the tail, the limit time was set at 
20 seconds. The pain inhibition percentages were calculated by applying the 
following formula:      

PEM: percent maximum possible effect 
Tb: mean withdrawal time after administration of extracts or morphine 
Ta: mean withdrawal time before administration of extracts or morphine 
 Tc: limit time (20 s) 

Anti-inflammatory activity 
The extracts were administered under the same conditions and at the same 
doses as before. The reference drug used was acetylsalicylic acid at 100 

mg/kg. One hour after administration of the treatments, edema 
(inflammation) was induced by administration of 50 µL of a 1 % solution of 
carrageenan in physiological saline under the plantar aponeurosis of the 
right hind paw of rats. Then the volume of the right hind paw of each rat was 
measured 1 hour, 3 hours and 5 hours after the injection of carrageenan 
[28]. The anti-inflammatory activity was evaluated as the percentage 
reduction in edema in treated rats compared to white controls according to 
the following formula: 

PI: percentage inhibition of inflammation 
A: mean increase in paw volume of rats from the negative control group 
B: mean increase in paw volume of the rats of the treated groups. 

Data analysis 
The data obtained were analyzed with GraphPad socket 5 software. 
The results were expressed as means+SEM (Standard Error of the 
Mean). Comparisons were performed by ANOVA One way followed by 
multiple comparison tests. The difference was considered significant if 
p<0.05. 

Ethical considerations 
The research protocol of the thesis obtained the favorable opinion of the 
ethic committee of the Faculties of Medicine and Odonto-Stomatology 
(FMOS) and pharmacy (FAPH) at its session of November 11, 2021 (N° 
2021/273 /CE/USTTB). 

Results
Security data 
Orally, infused at 5000 mg/kg didn’t cause any noticeable change in behavior in rats or 
death. 

Analgesic activity 

According to the writhing test: The effect of the infused on abdominal torsion 
induced by acetic acid is shown in Table 1. Figure 1 represents the percentage of 
protection of the extracts against pain. The infused significantly reduced the number 
of acetic acid-induced writhings in mice. The best inhibitory activity (71.43%) was 
obtained with the stem bark infused at a dose of 400 mg/kg per os (Table 1 and 
Figure 1). 

Table 1. Effect of extracts on the number of writhings caused by acetic acid 
in mice. 

Extract Dose (mg/kg) Number of writhings  

Negative control  - 86.6 + 16.12 

Paracetamol 100 24 + 4.74*** 

Twigs leafy 

400 65.20 + 7.46*  

200 73.20 + 10.62  

100 67.60 + 8.88 

Stem bark 

400 24.80 +4.27 *** 

200 57.60 + 9.18** 

100 53.40 + 7.37*** 

Fruit 

400 62.60 + 5.37* 

200 75.20 +17.25  

100 79.00 + 7.48 

*** P<0.001 treatments vs negative control ;  ** P<0.01 treatments vs 
negative control; * p<0.05 treatments vs negative control 

 M1 – M2 
   PI =    x 100  

 M1 

 (A – B) 
      PI =   x 100  

 B 
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Figure 1. Percentage of protection of extracts against pain induced 

by acetic acid in mice. T : twigs , S : stem 

According to formalin test 

The results of the formalin test show that only the stem bark infused at 200 
mg/kg exhibits significant activity (p<0.05) compared to the negative 
control group with a percentage reduction in pain of 21.88 % during the 
early phase. Twigs leafy, stem barks and fruits infused significantly reduced 
formalin-induced pain during the late phase. The best activity was obtained 
with the stem bark infused at a dose of 400 mg/kg per os with a percentage 
inhibition of 68.14% (Table 2 and Figure 2). Morphine was 100 % effective 
during both phases while aspirin acted significantly only in the late phase 
(66.56%). 

Table 2. Effect of extracts of A. nilotica on the time (in seconds) of licking 
and biting the paws of rats injected with formalin. 

Extract Dose (mg/kg) Early phase Late phase 

Negative control - 65.8 + 7.5 190.2 + 11.5 

Morphine 10 0*** 0*** 

Aspirin 100 56.4 + 5.59  63.6 + 12.9*** 

Twigs leafy 

400 64.8 + 7.01 124.2 + 12.52*** 

200 57 + 7.04 163.4 + 11.48*** 

100 58.8 + 1.64 160.4 + 12.58*** 

Stem bark 

400 53.4 + 7.89 60.6 + 8.11*** 

200 51.4 + 5.9* 92.2 + 9.63*** 

100 65.4 + 10 154 + 16.9*** 

Fruit 

400 65 + 8  143 + 11.77*** 

200 65.25 + 6.18 170.2 + 11.9* 

100 61 + 6.83 180 + 15.6 

*** P < 0.001 treatments vs negative control; ** P < 0.01 treatments vs 
negative control; * p < 0.05 treatments vs negative control 

Figure 2. Percentage of protection of extracts against formalin-induced pain 
in rats. 
T : Twigs, S : Stem 

According to hot water tail immersion test 
Table 3 and Figure 3 represent the data obtained in the test of immersing 
the tails of the rats in hot water. At 60 minutes after the treatment, the 
extract of the stem barks at 400 mg/kg significantly increased the time of 
removal of the tails of rats from hot water (6.40 + 0.45) by compared to the 
negative control batch (2.86 + 0.57). The percentage increase in withdrawal 
time was 20.7 %, at 60 minutes after treatment; the activity was lower at 90 
minutes after treatment. Under the same conditions, morphine at a dose of 

Sékou D. et al. 
10 mg/kg was very active during the three times for measuring the tail 

withdrawal time (Table 3 and Figure 3). 

Table 3. Time (in seconds) of withdrawal of the tail of the rats from hot water 
before and after the administration of the extracts. 

Extrac
t 

Dose 
(mg/kg) 

 T = 0 
T = 30 

minutes 
T = 60 

minutes 
T = 90 

minutes 

N. control  - 
3.74 + 
0.61 

3.90 + 
0.68 

3.85 + 0.86 3.54+ 0.66 

Morphi
ne 

10 
3.96 + 
0.87 

13.57 + 
1.47*** 

16.178 + 
1.72*** 

11.83 + 
1.33*** 

Twig 
leafy 

400 
3.36 + 
0.93 

3.65 + 
0.47 

4.01 + 0.85 
3.72 + 
0.65 

200 
3.35 + 
0.45 

4.56 + 
0.63 

4.34 + 0.77 
3.36 + 
0.76 

100 
2.81 + 
0.59 

3.30 + 
0.81 

4.43 + 
0.91* 

3.08 + 
0.44 

Sem 
bark 

400 
2.86 + 
0.57 

3.60 + 0.8 
6.40 + 
0.45*** 

4.41 + 
0.35* 

200 
4.31 + 
0.84 

5.52 + 
0.85 

5.1 + 0.76 
5.33 + 
0.97 

100 
3.13 + 
0.53 

3.77 + 
0.41 

3.21 + 0.39 3.28 + 0.7 

Fruit 

400 
2.88 + 

0.5 
3.26 + 
0.39 

3.88 + 0.55 
3.35 + 
0.49 

200 
4.46 + 
0.73 

3.96 + 
0.69 

5.43 + 0.7 
4.31 + 
0.37 

100 
3.01 + 
0.78 

3.47 + 
0.49 

3.77 + 0.51 
3.52 + 
0.76 

T : time ; N : negative *** P<0.001 treatments vs negative control ;  ** 
P<0.01 treatments vs negative .control; * p<0,05 treatments vs negative 
control 

Figure 3. Percentage of protection of extracts against pain caused by 
immersing the tails of rats in hot water. 
N : negative, T : Twig, S: stem 

Anti-inflammatory activity 
Most of the extracts significantly reduced carrageenan-induced 
inflammation as shown in figure 4. Stem barks presented the best inhibition 
percentages at all hours, respectively 58.57; 61.41 and 67.28% at 1 hour, 3 
hours and 5 hours after injection of carrageenan. Under the same 
conditions, aspirin gave as percentages of activity 42.55; 77.59 and 82.10% 
(Figure 4). 

Figure 4. Percentage of protection of extracts against carrageenan-induced 
edema in rats. 
T: Twig,   S: Stem 

Discussion 
The objective of this work was to evaluate the analgesic and anti-
inflammatory activity of infused leafy twigs, trunk bark and fruit of A. 
nilotica. Preliminary assessment of the acute toxicity of the extracts showed 
that they are not toxic up to 5000 mg/kg. Therefore, according to the 
globally harmonized OECD classification system, these extracts can be 
classified as category 5 and considered to be of low oral toxicity. These 
results are in agreement with those reported in the literature [29,30]. These 
data are in favor of safe use of infused leafy twigs, stem bark and fruits of A. 
nilotica per os. 

Three tests were used to assess analgesic activity: the writhing test, the 
formalin test and the tail immersion test. 
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Intraperitoneal injection of acetic acid induced numerous abdominal cramps 
resulting in stretching movements (writhing) in mice (Table 1). The extracts, 
in particular those of stem bark, significantly reduced the number of 
abdominal cramps in mice. A percentage of pain inhibition similar to that of 
paracetamol was observed with the stem bark extracts at 400 mg/kg (Figure 
1). The decrease in the number of writhings by the extracts suggests that 
they possess peripheral analgesic effects. The analgesic action of the 
extracts could go through the inhibition of the synthesis of prostaglandins 
by action on cyclooxygenases (COX). Indeed, pain induced by acetic acid is 
sensitive to NSAID such as aspirin and paracetamol [31,32,33] which are 
peripheral analgesics with COX inhibition as action mechanism.  

Only stem bark extracts significantly reduced the licking and biting time of 
the paw injected with formalin during the early phase. The pain induced in 
the early phase by formalin is of neurogenic origin and would result from the 
direct stimulation of nociceptors [34]. This suggests that these extracts 
exhibit central analgesic activity. All other extracts protected against 
formalin-induced pain during the late phase with dose-dependent activity 
with stem bark. This protection suggests that all the extracts have 
peripheral analgesic properties because during this late phase the pain 
induced is pain of peripheral origin during which inflammatory phenomena 
would occur [34]. This pain is sensitive to NSAID. So, like NSAID, extracts 
could also inhibit prostaglandin synthesis. 

In the tail immersion test, none of the extracts showed significant activity at 
the 30th minute. At the 60th and 90th minutes, the stem barks significantly 
increased the immersion time of the tails of the rats in hot water. This 
suggests that these extracts also exhibit central analgesic activity. The 
central analgesic activity was greater at the 60th minute after the 
administration of the extracts. This confirms the central analgesic activity 
exhibited by the stem barks in the early phase of the formalin test. 

The administration of carrageenan induced inflammation in the rats as could 
be seen through the increase in the volume of the paws of the rats of the 
negative control group. All extracts significantly reduced edema in rats with 
the best stem bark activity. This suggests that the extracts exhibit anti-
inflammatory properties. The anti-inflammatory activity of the extracts was 
more marked at 3 and 5 hours. During the last phase (2h to 6h after 
administration) of carrageenan-induced inflammation, the mediators 
involved are prostaglandins [35]. The anti-inflammatory activity of the 
extracts could therefore go through the inhibition of the synthesis of 
prostaglandins. In a recent study, extracts of leafy twigs, stem barks and 
fruits of A. nilotica exhibited free radical scavenging properties [36]. This 
may partly explain the anti-inflammatory mechanism of action of plant 
extracts. The polyunsaturated fatty acids of membrane phospholipids are 
the targets of certain free radicals, thus initiating chains of lipid peroxidation 
[37]. This phenomenon will result in the blocking of the anti-inflammatory 
process and partly elucidates the involvement of free radicals in the 
inflammatory phenomenon. The antiradical activity of A. nilotica extracts 
could therefore also contribute to their analgesic and anti-inflammatory 
effects. 

The results thus obtained are similar to those of other studies which have 
also shown the analgesic and anti-inflammatory activity of extracts and 
molecules isolated from Acacia nilotica. Methanolic extracts of stem bark 
and its various fractions significantly inhibited acetic acid-induced pain in 
mice [38]. The methanolic extract of stem bark was also effective against 
formalin-induced inflammation in rats [16]. Niloticane, a diterpene isolated 
from the ethyl acetate extract of the stem bark of A. nilotica showed strong 
prostaglandin inhibition activity (percentage inhibition >75% on COX 1 and 
<40% on COX 2) [17]. Aqueous maceration of the seeds at 500 mg/kg 
caused a 20 % reduction in carrageenan-induced inflammation in the paws 
of rats. The same extract also produced a reduction in lag time (hot plate 
response) [39]. These analgesic and anti-inflammatory properties show that 
A. nilotica extracts can greatly reduce pain and inflammation associated
with liver disease. 

Conclusion 

This study confirmed the analgesic and anti-inflammatory properties of 
non-toxic infused leafy twigs, stem bark and fruits of A. nilotica. 

These analgesic and anti-inflammatory properties of aqueous extracts of A. 
nilotica, in particular the stem bark, can contribute to the management of 
painful and inflammatory symptoms associated with liver disease. 

Acknowledgements 

This work benefited from the financial and material support of the Training 
of Trainers Program (TTP) of the government of Mali obtained through the 
University of Sciences, Techniques and Technologies of Bamako (USTTB). 

References 

1. Riley, TR & Koch, K. "Characteristics of upper abdominal pain in 

those with chronic liver disease." Dig Dis Sci. 48.10 (2003): 

1914‑1918. 

2. Cassard-Doulcier, A.M., & Perlemuter, G. "Inflammation 

hépatique liée à l’obésité (NASH)." Cahiers de Nutrition et de 
Diététique. 46.5 (2011): 240‑246. 

3. Mevel, P. "Les hépatites." L’Aide-Soignante.28.156 (2014):

21‑23. 

4. Bengono, R.B., et al. "Évaluation de la Prise en Charge 

Médicamenteuse de la Douleur Chronique." Heal Sci Dis. 20.5

(2019). 

5. Muster D. "Médicaments de l’inflammation." EMC-Stomatologie. 

1.1 (2005): 21-29. 

6. Abubakar, I.I., et al. "Global, regional, and national age-sex

specific all-cause and cause-specific mortality for 240 causes of 

death, 1990-2013: a systematic analysis for the Global Burden of 

Disease Study 2013." The Lancet. 385.9963 (2015): 117‑117. 

7. World Health Organization/Regional Committee for Africa. "Viral

hepatitis: situation analysis and perspectives in the african region 

(Document AFR/RC64/6)." Sixty-fourth session Cotonou,

Republic of Benin, 3-7 November 2014. 

8. Diarra D. "Plantes médicinales utilisées par les patients pour la

prise en charge des affections hépatiques dans le district de

Bamako" Thèse Pharmacie. (2019): 158p. 

9. Diatta, K., et al. "Traditionally Used Anti-hepatitis Plants Species

in Dakar District, Senegal." Eur J Med Plants. 29 (2019): 1‑8. 

10. Kpodar, M.S., et al. "An ethnobotanical study of plants used to

treat liver diseases in the Maritime region of Togo." J Ethnophar. 
181 (2016): 263‑273. 

11. Kankara, S.S., et al. "Medicinal plants used for the management 

of hepatic ailments in Katsina State, Nigeria." J Med Plants Res. 

12.24 (2018): 375‑386. 

12. Kannan, N., et al. "Protective effect of Acacia nilotica (L.) against 

acetaminophen-induced hepatocellular damage in wistar rats." 

Adv Pharmaco Sci. 2013 (2013): 1‑9. 

13. Koriem, K.M., et al. "Role of some Egyptian medicinal plants 

against liver and kidney toxicity induced by cadmium chloride." 

Toxicol Mech Meth. 19.8 (2009): 524‑534. 

14. Alli, L.A., et al. "Antipyretic and analgesic activities of aqueous

extract of Acacia nilotica root." Biokemistri. 26.2 (2014): 55‑62. 

15. Mansouri, L.E., et al. "Phytochemical screening, antioxidant and 

antiinflammatory properties of the gum of Acacia nilotica from

Southeast of Morocco." Int J Pharmacol Clin Tri. 1.2 (2014): 1‑3. 

16. Kumar, A., et al.  "Comparing of anti-inflammatory activity of

Sesbania grandiflora and Acacia nilotica on Formalin induced 

paw edema in rats." The J Phytopharmacol. (2014): 1:3. 

  Natural Products Chemistry and Research Vol. 11, Issue 01, 01-05 Sékou D. et al 

https://link.springer.com/article/10.1023/A:1026149732756
https://link.springer.com/article/10.1023/A:1026149732756
https://www.sciencedirect.com/science/article/abs/pii/S0007996011000885
https://www.sciencedirect.com/science/article/abs/pii/S0007996011000885
https://www.sciencedirect.com/science/article/abs/pii/S1166341314000384
http://hsd-fmsb.org/index.php/hsd/article/view/1561
http://hsd-fmsb.org/index.php/hsd/article/view/1561
https://www.sciencedirect.com/science/article/abs/pii/S1769684405000098
https://discovery.ucl.ac.uk/id/eprint/1462383/
https://discovery.ucl.ac.uk/id/eprint/1462383/
https://discovery.ucl.ac.uk/id/eprint/1462383/
https://discovery.ucl.ac.uk/id/eprint/1462383/
https://apps.who.int/iris/handle/10665/149432
https://apps.who.int/iris/handle/10665/149432
https://apps.who.int/iris/handle/10665/149432
https://bibliosante.ml/handle/123456789/4880
https://bibliosante.ml/handle/123456789/4880
https://bibliosante.ml/handle/123456789/4880
http://asian.academicsguard.com/id/eprint/396/
http://asian.academicsguard.com/id/eprint/396/
https://www.sciencedirect.com/science/article/abs/pii/S0378874115303019
https://www.sciencedirect.com/science/article/abs/pii/S0378874115303019
https://academicjournals.org/journal/JMPR/article-full-text/97578D858543
https://academicjournals.org/journal/JMPR/article-full-text/97578D858543
https://www.hindawi.com/journals/aps/2013/987692/
https://www.hindawi.com/journals/aps/2013/987692/
https://www.tandfonline.com/doi/abs/10.1080/15376510903121145
https://www.tandfonline.com/doi/abs/10.1080/15376510903121145
https://www.ajol.info/index.php/biokem/article/view/113765
https://www.ajol.info/index.php/biokem/article/view/113765
https://d1wqtxts1xzle7.cloudfront.net/40738017/27703104-libre.pdf?1449923572=&response-content-disposition=inline%3B+filename%3DPhytochemical_screening_antioxidant_and.pdf&Expires=1682343873&Signature=WSoK8PBgeIhB-WtsbBNVC5kWWYaV-Z3rKtHw-boQ6NiCrBqYG7JubeLQdzHZeOxvUKzO3HYXK-pc0Z1vUCRdmeoFMECRZ0aDC6~gyUcFmnWHZC2p3FzlRpAkRhPGV-V5MFZ5PU~qHS~GQqOwjIvpQNMQuO-4EOy3F92YO4Iae4t4-VZFHzr6meSbHXGPDkmxVVUGR5CDlI81r-YmERBibPCm302137sBHv3f0tEu4k8yDR7NMAzi42bRFT-LpM2-Ao9Q2IBhzzrYeK~H7knX4LSCAjs4l9KrTo87lBWrh6zXIZDWIVYGKYPMV6ZPYQKLOqWZqh-g8BUGVD2MwFtU6A__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/40738017/27703104-libre.pdf?1449923572=&response-content-disposition=inline%3B+filename%3DPhytochemical_screening_antioxidant_and.pdf&Expires=1682343873&Signature=WSoK8PBgeIhB-WtsbBNVC5kWWYaV-Z3rKtHw-boQ6NiCrBqYG7JubeLQdzHZeOxvUKzO3HYXK-pc0Z1vUCRdmeoFMECRZ0aDC6~gyUcFmnWHZC2p3FzlRpAkRhPGV-V5MFZ5PU~qHS~GQqOwjIvpQNMQuO-4EOy3F92YO4Iae4t4-VZFHzr6meSbHXGPDkmxVVUGR5CDlI81r-YmERBibPCm302137sBHv3f0tEu4k8yDR7NMAzi42bRFT-LpM2-Ao9Q2IBhzzrYeK~H7knX4LSCAjs4l9KrTo87lBWrh6zXIZDWIVYGKYPMV6ZPYQKLOqWZqh-g8BUGVD2MwFtU6A__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/40738017/27703104-libre.pdf?1449923572=&response-content-disposition=inline%3B+filename%3DPhytochemical_screening_antioxidant_and.pdf&Expires=1682343873&Signature=WSoK8PBgeIhB-WtsbBNVC5kWWYaV-Z3rKtHw-boQ6NiCrBqYG7JubeLQdzHZeOxvUKzO3HYXK-pc0Z1vUCRdmeoFMECRZ0aDC6~gyUcFmnWHZC2p3FzlRpAkRhPGV-V5MFZ5PU~qHS~GQqOwjIvpQNMQuO-4EOy3F92YO4Iae4t4-VZFHzr6meSbHXGPDkmxVVUGR5CDlI81r-YmERBibPCm302137sBHv3f0tEu4k8yDR7NMAzi42bRFT-LpM2-Ao9Q2IBhzzrYeK~H7knX4LSCAjs4l9KrTo87lBWrh6zXIZDWIVYGKYPMV6ZPYQKLOqWZqh-g8BUGVD2MwFtU6A__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA


5 

17. Eldeen, I.M.S., et al. "In vitro biological activities of niloticane, a 

new bioactive cassane diterpene from the bark of Acacia nilotica 

subsp. kraussiana." J Ethnopharmaco. 128.3 (2010): 555‑560. 

18. Revathi, S., et al. "In vivo anti cancer potential of pyrogallol in 

murine model of colon cancer." Asian Pacific J Cancer Pre: 

APJCP. 20.9 (2019): 2645. 

19. Sakthive, K.M., et al. "Anticancer activity of Acacia nilotica (L.) 

Wild. Ex. Delile subsp. indica against Dalton’s ascitic lymphoma 

induced solid and ascitic tumor model." Asian Pacific J Cancer 
Prev. 13.8 (2012): 3989‑3995. 

20. Abdoul, G.L.B., et al. "Pharmacological study of trunk bark of 

Acacia nilotica var adansonii (Guill et Perr). o Ktze (Mimosaceae): 

Assays, antioxidant and antispasmodic activities." J Drug Del 
Thera. 9.3-s (2019) :524‑530. 

21. Singh, B.N., et al. "Potential chemoprevention of N-

nitrosodiethylamine-induced hepatocarcinogenesis by 

polyphenolics from Acacia nilotica bark." Chemico-Biol Interact. 
181.1 (2009): 20‑28. 

22. Rehman, S., et al. "Antiviral activity of Acacia nilotica against 

Hepatitis C Virus in liver infected cells." Virology J. 8.1 (2011): 

1‑6. 

23. Organisation de Coopération pour le Développement Economique

(OCDE). "Ligne Directrice de l’OCDE pour les essais de produits 

chimiques toxicité orale aiguë - Méthode par classe de toxicité

aiguë." (2001). 

24. Siegmund, E., et al. "A method for evaluating both non-narcotic 

and narcotic analgesics." Pro Soc Exp Bio Med. 95.4 (1957):

729‑731. 

25. Dubuisson, D., & Dennis, S.G. "The formalin test: a quantitative 

study of the analgesic effects of morphine, meperidine, and brain 

stem stimulation in rats and cats" Pain. 4 (1977): 161‑74. 

26. Ramabadran, K., et al. "Tail immersion test for the evaluation of a

nociceptive reaction in mice: Methodological considerations." J 
Pharmaco Meth. 21.1 (1989): 21‑31. 

27. Gawel, K., et al. "The influence of AMN082, metabotropic 

glutamate receptor 7 (mGlu7) allosteric agonist on the acute and 

chronic antinociceptive effects of morphine in the tail-immersion 

test in mice: Comparison with mGlu5 and mGlu2/3 ligands." 

Physio & Behav. 185 (2018):112‑120. 

28. Winter, C.A., et al. "Anti-inflammatory and antipyretic activities of

indo-methacin,1-(p-chlorobenzoyl)-5-methoxy-2-methyl-

indole-3-acetic acid." J Pharmaco Exp Therapeu.  141.3

(1963):369‑76. 

29. Organisation Ouest Africaine de la santé (OOAS). Pharmacopée 
de l’Afrique de l’Ouest. (2013) 254. 

30. Auwal, M.S., et al. "Phytochemical properties and hypoglycemic

activity of the aqueous and fractionated portions of Acacia 
nilotica (fabaceae) pod extracts on blood glucose level in

normoglycemic wistar albino rats." J Med Sci. 13.2 (2013):111-

117. 

31. Bighetti, E.J., et al. "Anti‐inflammatory and Antinociceptive

effects in rodents of the essential oil of Croton cajucara Benth." J 
Pharm Pharmaco. 51.12 (1999):1447‑1453. 

32. Haïdara, M., et al. "Evaluation of anti-inflammatory, anti-pyretic,

analgesic, and hepatoprotective properties of Terminalia 
macroptera." Planta Med Int Open. 27.2 (2020):e58‑67. 

33. Denou, A., et al. "Activité analgésique de quatre plantes utilisées

dans la prise en charge traditionnelle du paludisme au Mali et au 

Togo." Int J Bio Chem Sci. (2016): 1342‑1349. 

34. Le Bars D., et al. "Évaluation de la douleur aiguë chez l’animal 

d’expérience. Première partie." Annales francaises d’anesthesie 
et de reanimation. 20.4 (2001): 347‑365. 

35. Reanmongkol, W., et al. "Antinociceptive, antipyretic, and anti-

inflammatory activities of Putranjiva roxburghii Wall. leaf extract

in experimental animals." J Nat Med. 63.3 (2009): 290‑296. 

36. Doumbia, S., et al. "Détermination des teneurs des constituants

chimiques et activités antiradicalaires d’extraits de plantes

utilisées dans le traitement traditionnel des affections hépatiques

au mali." Pharm Et Méd Trad Afr. 20.2 (2021): 80-88. 

37. Gardès-Albert, M., et al. "Espèces réactives de l’oxygène."

L’actualité Chim. (2003): 91. 

38. Mamun-Or-Rashid, M., et al. "Evaluation of Analgesic Activity by

Acetic Acid Induced Writhing Method of Crude Extracts of Acacia 
nilotica." Schol Acad J Pharm. 6.4 (2017): 126-128. 

39. Dafallah, A.A., & Al-Mustafa, Z. "Investigation of the anti-

inflammatory activity of Acacia nilotica and Hibiscus sabdariffa." 

The Am J Chinese Med. 24.03n04 (1996): 263-269. 

  Natural Products Chemistry and Research Vol. 11, Issue 01, 01-05 Sékou D. et al 

Wild. Ex delile (Mimosaceae),
used in the Traditional Management of Liver Diseases in Mali.Nat Prod Chem Res. 2023, 11(1), 1-5

Cite this article: Sekou D. et al. Analgesic and Anti-Inflammatory Activity of Acacia nilotica L.

https://www.sciencedirect.com/science/article/abs/pii/S0378874110000887
https://www.sciencedirect.com/science/article/abs/pii/S0378874110000887
https://www.sciencedirect.com/science/article/abs/pii/S0378874110000887
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6976835/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6976835/
https://koreascience.kr/article/JAKO201202950482540.pdf
https://koreascience.kr/article/JAKO201202950482540.pdf
https://koreascience.kr/article/JAKO201202950482540.pdf
https://www.jddtonline.info/index.php/jddt/article/view/2901
https://www.jddtonline.info/index.php/jddt/article/view/2901
https://www.jddtonline.info/index.php/jddt/article/view/2901
https://www.sciencedirect.com/science/article/abs/pii/S0009279709001811
https://www.sciencedirect.com/science/article/abs/pii/S0009279709001811
https://www.sciencedirect.com/science/article/abs/pii/S0009279709001811
https://link.springer.com/article/10.1186/1743-422X-8-220
https://link.springer.com/article/10.1186/1743-422X-8-220
https://www.google.com/search?q=23.%09Organisation+de+Coop%C3%A9ration+pour+le+D%C3%A9veloppement+Economique+%28OCDE%29.+%22Ligne+Directrice+de+l%E2%80%99OCDE+pour+les+essais+de+produits+chimiques+toxicit%C3%A9+orale+aigu%C3%AB+-+M%C3%A9thode+par+classe+de+toxicit%C3%A9+aigu%C3%AB.%22&rlz=1C1SQJL_enIN1051IN1051&sxsrf=APwXEdelg9VYzVgS-DvNH3fUN4Y0Pl_K7g%3A1682488725934&ei=lb1IZJ-4OIfk2roPmauT6As&ved=0ahUKEwjf1uP27sb-AhUHslYBHZnVBL0Q4dUDCA8&uact=5&oq=23.%09Organisation+de+Coop%C3%A9ration+pour+le+D%C3%A9veloppement+Economique+%28OCDE%29.+%22Ligne+Directrice+de+l%E2%80%99OCDE+pour+les+essais+de+produits+chimiques+toxicit%C3%A9+orale+aigu%C3%AB+-+M%C3%A9thode+par+classe+de+toxicit%C3%A9+aigu%C3%AB.%22&gs_lcp=Cgxnd3Mtd2l6LXNlcnAQAzIKCAAQRxDWBBCwAzIKCAAQRxDWBBCwAzIKCAAQRxDWBBCwAzIKCAAQRxDWBBCwAzIKCAAQRxDWBBCwAzIKCAAQRxDWBBCwAzIKCAAQRxDWBBCwAzIKCAAQRxDWBBCwAzIKCAAQigUQsAMQQzIKCAAQigUQsAMQQzIKCAAQigUQsAMQQzIKCAAQigUQsAMQQzINCAAQ5AIQ1gQQsAMYATINCAAQ5AIQ1gQQsAMYATINCAAQ5AIQ1gQQsAMYATISCC4QigUQ1AIQyAMQsAMQQxgCMhIILhCKBRDUAhDIAxCwAxBDGAJKBAhBGABQ-QtY-Qtg6hBoA3ABeACAAQCIAQCSAQCYAQCgAQKgAQHIARHAAQHaAQYIARABGAnaAQYIAhABGAg&sclient=gws-wiz-serp
https://www.google.com/search?q=23.%09Organisation+de+Coop%C3%A9ration+pour+le+D%C3%A9veloppement+Economique+%28OCDE%29.+%22Ligne+Directrice+de+l%E2%80%99OCDE+pour+les+essais+de+produits+chimiques+toxicit%C3%A9+orale+aigu%C3%AB+-+M%C3%A9thode+par+classe+de+toxicit%C3%A9+aigu%C3%AB.%22&rlz=1C1SQJL_enIN1051IN1051&sxsrf=APwXEdelg9VYzVgS-DvNH3fUN4Y0Pl_K7g%3A1682488725934&ei=lb1IZJ-4OIfk2roPmauT6As&ved=0ahUKEwjf1uP27sb-AhUHslYBHZnVBL0Q4dUDCA8&uact=5&oq=23.%09Organisation+de+Coop%C3%A9ration+pour+le+D%C3%A9veloppement+Economique+%28OCDE%29.+%22Ligne+Directrice+de+l%E2%80%99OCDE+pour+les+essais+de+produits+chimiques+toxicit%C3%A9+orale+aigu%C3%AB+-+M%C3%A9thode+par+classe+de+toxicit%C3%A9+aigu%C3%AB.%22&gs_lcp=Cgxnd3Mtd2l6LXNlcnAQAzIKCAAQRxDWBBCwAzIKCAAQRxDWBBCwAzIKCAAQRxDWBBCwAzIKCAAQRxDWBBCwAzIKCAAQRxDWBBCwAzIKCAAQRxDWBBCwAzIKCAAQRxDWBBCwAzIKCAAQRxDWBBCwAzIKCAAQigUQsAMQQzIKCAAQigUQsAMQQzIKCAAQigUQsAMQQzIKCAAQigUQsAMQQzINCAAQ5AIQ1gQQsAMYATINCAAQ5AIQ1gQQsAMYATINCAAQ5AIQ1gQQsAMYATISCC4QigUQ1AIQyAMQsAMQQxgCMhIILhCKBRDUAhDIAxCwAxBDGAJKBAhBGABQ-QtY-Qtg6hBoA3ABeACAAQCIAQCSAQCYAQCgAQKgAQHIARHAAQHaAQYIARABGAnaAQYIAhABGAg&sclient=gws-wiz-serp
https://www.google.com/search?q=23.%09Organisation+de+Coop%C3%A9ration+pour+le+D%C3%A9veloppement+Economique+%28OCDE%29.+%22Ligne+Directrice+de+l%E2%80%99OCDE+pour+les+essais+de+produits+chimiques+toxicit%C3%A9+orale+aigu%C3%AB+-+M%C3%A9thode+par+classe+de+toxicit%C3%A9+aigu%C3%AB.%22&rlz=1C1SQJL_enIN1051IN1051&sxsrf=APwXEdelg9VYzVgS-DvNH3fUN4Y0Pl_K7g%3A1682488725934&ei=lb1IZJ-4OIfk2roPmauT6As&ved=0ahUKEwjf1uP27sb-AhUHslYBHZnVBL0Q4dUDCA8&uact=5&oq=23.%09Organisation+de+Coop%C3%A9ration+pour+le+D%C3%A9veloppement+Economique+%28OCDE%29.+%22Ligne+Directrice+de+l%E2%80%99OCDE+pour+les+essais+de+produits+chimiques+toxicit%C3%A9+orale+aigu%C3%AB+-+M%C3%A9thode+par+classe+de+toxicit%C3%A9+aigu%C3%AB.%22&gs_lcp=Cgxnd3Mtd2l6LXNlcnAQAzIKCAAQRxDWBBCwAzIKCAAQRxDWBBCwAzIKCAAQRxDWBBCwAzIKCAAQRxDWBBCwAzIKCAAQRxDWBBCwAzIKCAAQRxDWBBCwAzIKCAAQRxDWBBCwAzIKCAAQRxDWBBCwAzIKCAAQigUQsAMQQzIKCAAQigUQsAMQQzIKCAAQigUQsAMQQzIKCAAQigUQsAMQQzINCAAQ5AIQ1gQQsAMYATINCAAQ5AIQ1gQQsAMYATINCAAQ5AIQ1gQQsAMYATISCC4QigUQ1AIQyAMQsAMQQxgCMhIILhCKBRDUAhDIAxCwAxBDGAJKBAhBGABQ-QtY-Qtg6hBoA3ABeACAAQCIAQCSAQCYAQCgAQKgAQHIARHAAQHaAQYIARABGAnaAQYIAhABGAg&sclient=gws-wiz-serp
https://journals.sagepub.com/doi/abs/10.3181/00379727-95-23345?journalCode=ebma
https://journals.sagepub.com/doi/abs/10.3181/00379727-95-23345?journalCode=ebma
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=24.%09Siegmund+E%2C+Cadmus+R%2C+Lu+G.+A+method+for+evaluating+both+non-narcotic+and+narcotic+analgesics.+Proceedings+of+the+Society+for+Experimental+Biology+and+Medicine.+1957%3B95%284%29%3A729%E2%80%9131.+&btnG=
https://doi.org/10.3181/00379727-95-23345
https://www.sciencedirect.com/science/article/abs/pii/0304395977901300
https://www.sciencedirect.com/science/article/abs/pii/0304395977901300
https://www.sciencedirect.com/science/article/abs/pii/0304395977901300
https://www.sciencedirect.com/science/article/abs/pii/0160540289900193
https://www.sciencedirect.com/science/article/abs/pii/0160540289900193
https://www.sciencedirect.com/science/article/abs/pii/S003193841730464X
https://www.sciencedirect.com/science/article/abs/pii/S003193841730464X
https://www.sciencedirect.com/science/article/abs/pii/S003193841730464X
https://www.sciencedirect.com/science/article/abs/pii/S003193841730464X
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=703d36851be5fcbc6b9768ae404cf308c20865a4
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=703d36851be5fcbc6b9768ae404cf308c20865a4
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=703d36851be5fcbc6b9768ae404cf308c20865a4
https://www.google.com/search?q=29.%09Organisation+Ouest+Africaine+de+la+sant%C3%A9+%28OOAS%29.+Pharmacop%C3%A9e+de+l%E2%80%99Afrique+de+l%E2%80%99Ouest.+&rlz=1C1SQJL_enIN1051IN1051&sxsrf=APwXEdc2lFTxjZUKsMXekM8q9eg5wWvNrg%3A1682489227929&ei=i79IZM-UOJrM2roP44SH6AE&ved=0ahUKEwiPhpPm8Mb-AhUaplYBHWPCAR0Q4dUDCA8&uact=5&oq=29.%09Organisation+Ouest+Africaine+de+la+sant%C3%A9+%28OOAS%29.+Pharmacop%C3%A9e+de+l%E2%80%99Afrique+de+l%E2%80%99Ouest.+&gs_lcp=Cgxnd3Mtd2l6LXNlcnAQA0oECEEYAFAAWABgAGgAcAF4AIABAIgBAJIBAJgBAKABAaABAg&sclient=gws-wiz-serp
https://scialert.net/abstract/?doi=jms.2013.111.117
https://scialert.net/abstract/?doi=jms.2013.111.117
https://scialert.net/abstract/?doi=jms.2013.111.117
https://scialert.net/abstract/?doi=jms.2013.111.117
https://onlinelibrary.wiley.com/doi/abs/10.1211/0022357991777100
https://onlinelibrary.wiley.com/doi/abs/10.1211/0022357991777100
https://www.thieme-connect.com/products/ejournals/html/10.1055/a-1142-7072
https://www.thieme-connect.com/products/ejournals/html/10.1055/a-1142-7072
https://www.thieme-connect.com/products/ejournals/html/10.1055/a-1142-7072
https://www.ajol.info/index.php/ijbcs/article/view/149065
https://www.ajol.info/index.php/ijbcs/article/view/149065
https://www.ajol.info/index.php/ijbcs/article/view/149065
https://www.sciencedirect.com/science/article/abs/pii/S0750765801003811
https://www.sciencedirect.com/science/article/abs/pii/S0750765801003811
https://link.springer.com/article/10.1007/s11418-009-0336-6
https://link.springer.com/article/10.1007/s11418-009-0336-6
https://link.springer.com/article/10.1007/s11418-009-0336-6
http://publication.lecames.org/index.php/pharm/article/view/2522
http://publication.lecames.org/index.php/pharm/article/view/2522
http://publication.lecames.org/index.php/pharm/article/view/2522
http://publication.lecames.org/index.php/pharm/article/view/2522
http://www.helioxplongee.fr/wa_files/Radicaux_20Libres.pdf
https://www.researchgate.net/profile/Md-Mamun-Rashid-5/publication/318014466_Evaluation_of_Analgesic_Activity_by_Acetic_Acid_Induced_Writhing_Method_of_Crude_Extracts_of_Acacia_nilotica/links/5954e4d9a6fdcc16978cb7ed/Evaluation-of-Analgesic-Activity-by-Acetic-Acid-Induced-Writhing-Method-of-Crude-Extracts-of-Acacia-nilotica.pdf
https://www.researchgate.net/profile/Md-Mamun-Rashid-5/publication/318014466_Evaluation_of_Analgesic_Activity_by_Acetic_Acid_Induced_Writhing_Method_of_Crude_Extracts_of_Acacia_nilotica/links/5954e4d9a6fdcc16978cb7ed/Evaluation-of-Analgesic-Activity-by-Acetic-Acid-Induced-Writhing-Method-of-Crude-Extracts-of-Acacia-nilotica.pdf
https://www.researchgate.net/profile/Md-Mamun-Rashid-5/publication/318014466_Evaluation_of_Analgesic_Activity_by_Acetic_Acid_Induced_Writhing_Method_of_Crude_Extracts_of_Acacia_nilotica/links/5954e4d9a6fdcc16978cb7ed/Evaluation-of-Analgesic-Activity-by-Acetic-Acid-Induced-Writhing-Method-of-Crude-Extracts-of-Acacia-nilotica.pdf
https://www.worldscientific.com/doi/abs/10.1142/S0192415X96000323
https://www.worldscientific.com/doi/abs/10.1142/S0192415X96000323



