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Abstract 

Brenania brieyi (Rubiaceae) is widely used in traditional Congolese medicine in the treatment of many pathologies that 
are manifested by inflammation, pain and fever. The objective of this study was to study the acute toxicity as well as to 
evaluate the antipyretic, analgesic and anti-inflammatory effects of the aqueous and hydro-ethanolic extracts of 
Brenania brieyibark on models of pyrexia, algesia and inflammation induced in rodents. The aqueous extract of Brenania 
brieyidoes not cause any mortality up to the dose of 4000 mg/kg, but promotes a slight increase in body weight. From 
2000 mg/kg, the signs of toxicity observed were the significant decrease in mobility as well as the loss of alertness. At 
doses of 100 and 200 mg/kg, aqueous and hydro-ethanolic Brenania brieyiextracts showed a very significant anti-
inflammatory effect (***p< 0.001) on edemas induced by carrageenin (1%), formaldehyde (2.5%) and histamine (1 
mg/mL), greater than that of diclofenac at 10 mg/kg. At 200 mg/kg, both extracts showed a very significant analgesic 
effect (***p< 0.001), greater than that of paracetamol 100 mg/kg against pain induced by acetic acid 0.6% and 
formaldehyde 2.5%. Brenania brieyiwas slightly effective in the tail flick test. Brewer's yeast-induced hyperthermia was 
reduced by both extracts. However, the hydro-ethanolic extract proves to be more effective than the aqueous extract in 
all the tests carried out. These pharmacological effects would be related to the presence of alkaloids, tannins, flavonoids, 
anthraquinones, oses and saponosides. 
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1. Introduction

Nonsteroidal anti-inflammatory drugs (NSAIDs) are widely prescribed because of their effectiveness in the treatment 
of pain, fever and inflammation. However, their long-term therapeutic use is often associated with adverse effects such 
as gastrointestinal ulcers, renal failure [1] and cardiovascular disorders [2]. Several antipyretic drugs have been shown 
to be toxic, such as paracetamol which causes liver damage and the fall of glutathione in the liver [3]. Prolonged use of 
certain central painkillers such as morphine can lead to addiction, mental confusion, respiratory depression, orthostatic 
hypotension [4]. The use of natural products and more particularly medicinal plants is becoming an important 
alternative route to explore in order to discover effective drugs well tolerated [5]. Indeed, the flora of the Republic of 
Congo includes many medicinal plants with therapeutic properties, which can remedy multiple pathological disorders 
including those related to inflammation, pain and fever [6, 7, 8]. Thus, our study aimed study the acute toxicity and 
evaluate the anti-inflammatory, analgesic and antipyretic of Brenania brieyibark aqueous and hydro-ethanolic extracts. 

http://creativecommons.org/licenses/by/4.0/deed.en_US
https://oarjbp.com/
https://doi.org/10.53022/oarjbp.2021.3.1.0050
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2. Material and methods 

2.1. Material 

2.1.1. Plant material 

Brenania brieyi bark was recolted in the Plateaux department, in the district of Ngamboma, in the forest of the village of 
Stou in April 2021. The botanical identification was made by the systematist botanist, Professor Jean-Marie 
MOUTSAMBOTE of the botany laboratory of the Institut National de Recherche en Sciences Exactes et Naturelles 
(IRSEN) of Brazzaville Congo. The bark was dried away from the sun and at room temperature. After drying, the bark 
was finely crushed. 

2.1.2. Animal material 

Female and male, albinos mince weighing from 18 to 25 g, and Wistar rats weighing from 175 to 200 g were used bred 
in the animalaria of the Laboratory of Animal Physiology and Pathophysiology, Faculty of Science and Technology, under 
standard conditions (25±5°C, 40-70 RH), with a cycle of 12 hours of light and 12 hours of darkness. These animals had 
free access to tap water and standard feed. The ethical rules of animal experimentation published by the International 
Association for the Study of Pain have been respected [11, 12]. 

2.1.3. Products used  

Carrageenin (Sigma), histamine, formaldehyde (Prolabo, France), acetic acid (Sigma), brewer's yeast (Saccharomyces 
cerevisiae), paracetamol, tramadol, morphine and diclofenac were used in this study. 

2.2. Methods  

2.2.1. Preparation of extracts  

Aqueous decocté  

50 g of powder were put in 500 mL of distilled water, the mixture was brought to a boil (100 ° C) for 30 minutes. After 
cooling and filtration with hydrophilic cotton, the resulting decocté is then evaporated at reduced pressure to 50-60 ° 
C. The dry residue was collected and used for the various pharmacological tests. 

Hydro-ethanolic macerated  

50 g of powder was put in 250 mL of distilled water mixed with 250 mL of 99% ethanol, the whole was put under 
magnetic stirrer for 72 hours. The macerated obtained after filtration is left under evaporation in the balloon heater at 
reduced pressure to 70 ° C for 24 hours. The dry concentrate obtained constituted the hydro-ethanolic extract which 
was used for the various tests. 

2.2.2. Study of acute toxicity  

The acute toxicity of the aqueous extract of Brenania brieyi was evaluated in mice. The observation of the different 
toxicity parameters was carried out for 14 days. The study was conducted in accordance with OECD (Organisation for 
Economic Co-operation and Development) Guideline 423 for the testing of chemical solutions described by Boumba et 
al. in 2018; Nkundineza et al. in 2020. This study determines the lethal dose (LD50) and therapeutic doses of the extracts 
to be used.  

Six (4) lots of the five (5) mice per cage were distributed as follows:  

 Lot 1 (control) : mice received 1mL/100 g of orally distilled water per mouse ;  

 Lots 2, 3 and 4 : the mice were treated with the aqueous extract of Brenania brieyi bark at the respective 

doses of 500, 2000, and 4000 mg/kg/mouse orally. 

After administration of the products, the mice were placed in individual cages for observation for 2 hours. These 
observations concerned the following toxicity parameters: mobility, alertness and response to external stimuli. The 
body weight of each animal was measured for 14 days. 
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2.2.3. Evaluation of effects  

All animals subjected to the various tests were deprived of food (but no water) for 18 hours before the test.  

Anti-inflammatory activities 

Subcutaneous injection of an edematogenic agent subcutaneously into the plantar region of the right hind leg (PPD) 
causes inflammation characterized by the appearance of edema of the affected paw 30 minutes later. Oral 
administration of an anti-inflammatory substance in an animal one hour before the injection of the edematogenic agent 
reduces the volume of edema. 

After the injection of the edematogenic agent, the course of edema is controlled by measuring the volume of PPD after 
30 minutes, 1 hour, 2 hours, 3 hours, 4 hours and 24 hours using the Plethysmometer. The percentages of inhibition of 
edema (PI) are calculated according to the following formula: 

%PI =
[(Vt − Vo)t − (Vt − Vo)tr]

(Vt − Vo)t
× 100 

PI: percentage of inhibition; Vt: volume of the paw after induction of inflammation at time t; Vo: volume of the paw 
before induction of inflammation; (Vt-Vo) t: volume of the witness's edema; (Vt-Vo)tr: volume of treaty edema. 

For each test of anti-inflammatory activity, thirty (30) mice were selected and divided into six (6) groups of five (5) mice 
each:  

 group1 (control): received distilled water (0.5 mL/100g body weight/mouse per bone) ;  

 group 2 (reference): received diclofenac (50 mg) at a dose of 10 mg/kg/mouse per bone ; 

 groups 3 and 4 (test groups): received the aqueous extract of Brenania brieyi bark at doses of 100 and 200 

mg/kg/mouse per os respectively.  

 groups 5 and 6 (test groups): received the hydroethanolic extract of Brenania brieyi bark at doses of 100 and 

200 mg/kg/mouse per os respectively.  

Acute inflammation induced by carrageenn  

Inflammation was induced by subcutaneous injection of 0.1 mL of 1% carrageenin into the plantar region of the right 
hind leg of the mouse one hour after oral administration of the various products. The study was conducted using the 
method reported by Borgi W et al. in 2007; as well as Nsonde Ntandou GF et al. in 2020 [13,14]. 

Acute formaldehyde-induced inflammation  

The study was conducted using the method described by Itou R. D. G. E et al. in 2014 [6]. Inflammatory leg edema was 
induced by subcutaneous administration of 0.1 mL of formaldehyde to 2.5% one hour after oral administration of the 
various products. 

Histamine-induced acute inflammation  

The study was conducted according to the method described by Iwueke A. V et al. in 1929; and reported by Nsonde 
Ntandou GF et al. in 2020 [14,15]. Inflammatory edema on ppd in mice was induced with 0.1mL of histamine (1mg/mL) 
one hour after administration of the various test products. The volume of the PPD at the insert t (Vt) is taken in order 
to calculate the IP as mentioned above. 

2.2.4. Study of analgesic activity  

Acetic acid test  

Administration of acetic acid 0.6% intraperitoneally to mice causes pain syndrome. The appearance of pain is 
characterized by stretching movements of the hind legs and twisting of the dorso-abdominal musculature. An analgesic 
would work by reducing the number of abdominal cramps compared to the control group. The study was conducted 
using the method described by Iwueke A. V et al. in 1929; and reported by Boumba LS et al. in 2018 [9,15].  

One hour before induction of abdominal cramps by intraperitoneal injection of acetic acid 0.6% at a dose of 10 ml/kg, 
the mice were treated as follows: 



Open Access Research Journal of Biology and Pharmacy, 2021, 03(01), 019–032 

22 

 the control group received distilled water,  

 the reference group received paracetamol (100 mg/kg),  

 four test groups received the aqueous and hydro-ethanolic extracts of Brenania brieyi at 100 and 200 mg/kg. 

Five minutes after the acetic acid injection, the number of contortions was counted in each mouse for 20 minutes. The 
analgesic effect was evaluated according to the following formula: 

% inhibition = (1 −
𝑊𝑡

𝑊𝑜
) ∗ 100 

Wo: represents the average contortions number of the mice in the control group ; Wt is the average abdominal cramps 
number of mice in the treated group. 

Formaldehyde test  

The study was conducted using the method described by Wibool R et al. in 2008, and SantaCecília FV et al. in 2011 
[17,18]. Plantar administration of a 5% formaldehyde solution induces neurogenic pain and inflammatory pain. Pain 
syndrome is characterized by licking or biting of the paw. A central analgesic would inhibit both phases equally, but a 
peripheral analgesic would only inhibit the second phase. The control batch received distilled water (0.5 mL/100g body 
weight) while the other groups were treated with the aqueous and hydroethanolic extracts of Brenania brieyi (200, 100 
and 200 mg/kg) and tramadol (10 mg/kg). One hour before injecting 20 μl of the formaldehyde solution (2.5%) into 
PPD, the mice received the test products orally. Immediately after the injection of the formaldehyde solution, the licking 
time of the treated paw was counted for the first ten minutes, and then the last 20 minutes. The analgesic effect was 
determined according to the following formula:  

% inhibition = (1 −
𝑇𝑡

𝑇𝑜
) ∗ 100 

Tt is the time (in seconds) of licking of mice treated with extracts and reference substances ; To is the time (in seconds) 
for licking unprocessed mice.  

Tail flick test  

Study was done with the D'Amour & Smith test, modified by Nsonde Ntandou GF et al in 2020 [14, 19]. This test makes 
it possible to assess the analgesic effect of the central type. It consists of inducing pain by immersing the tail of the 
animal in a hot water bath at a temperature of 57 ± 2 ° C. 

The reaction time (in seconds) that the animal takes to remove its tail from the water was noted 30, 60, 90 and 120 
minutes after administration of the product. The maximum amount of time the animal must pass through hot water 
during this test is 30 seconds. 

Exceed this time, the animal is not taken into account. The sensation of pain is characterized by the rapid removal of the 
animal tail. An analgesic would increase the reaction time of the animal. Five (7) lots of five (5) Rats each were formed. 
The rats were treated as follows:  

 the 1st group (control) received 0.5 mL/100kg/rat of distilled water per rat;  

 the 2nd group received 100 mg/kg/rat of paracetamol, used as the reference molecule;  

 the 3rd group received 10 mg/kg/rat of morphine, used as a reference molecule per rat ; 

 the 4th and 5th groups received respectively 100 and 200 mg/kg/rat of the aqueous extract of Brenania brieyi 

bark;  

 the 6th and 7th groups received respectively 100 and 200 mg/kg/rat of the hydroethanolique extract of 

Brenania brieyi bark. 

2.2.5. Study of antipyretic activity  

The study was carried out according to the method described by Sawadogo WR et al. in 2006 [20]. After the initial rectal 
temperature measurement, the rats were given a 20% aqueous suspension of brewer's yeast (Saccharomyces cerevisiae) 
subcutaneously in the dorsolateral region due to 1 mL per 100 g body weight. Then the animals were put on an empty 
stomach. Seventeen (17) hours later, rectal temperature was taken again in each rat, and groups of six rats were formed 
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(as in the acetic acid test) with those with a temperature increase greater than or equal to 0.5°C. One hour after the 
administration of the extracts, the temperature was taken every hour for five hours. 

2.3. Phytochemical study  

The identification of the different chemical groups or secondary metabolites (alkaloids, flavonoids, tannins, free 
anthraquinones, saponosides, steroids, oses and Mucilage), we carried out a chemical screening of the dry bark of 
Brenania brieyi, by useing conventional phytochemical tests based on staining and precipitation reactions [20, 21]. 

2.4. Statistical analysis  

The results expressed as averages assigned to the standard error were subjected to a one-factor analysis of variance 
followed by the Student-Fischer t-test. The observed difference was significant when the calculated t-value is, in 
absolute terms, greater than the t-value read in Student's table t for the degree of freedom. The values are expressed as 
an average ± ESM, n = 5, *** p < 0.001; * p < 0.05; ** p < 0.01 significant difference from control (Distilled water) and NS 
: non-significant difference from control (Distilled water). 

3. Results and discussion 

3.1. Acute toxicity  

3.1.1. Effects of aqueous extract of Brenania brieyi on behaviour, general condition and mortality 

Results on behaviour, general condition and mortality were reported in Table 1.  

The study of acute toxicity in mice shows that the aqueous extract of Brenania brieyi bark was well tolerated, no 
mortality was observed up to the dose of 4000 mg / kg. From 500 mg/kg, the aqueous extract of Brenania brieyi bark 
causes a decrease in spontaneous mobility and sensitivity to pain induced by tail pinching. At 2000 mg/kg, in addition 
to the sedative effects observed at the previous dose, Brenania brieyi causes a loss of alertness compared to control mice 
(distilled water 1 mL / 100g, per bone).  

Table 1 General state of animals after administration of aqueous extracts of Brenania brieyi 

Parameter Treatments 

Distilled Water  Brenania brieyi aqueous extract  

10 mL/kg  500 mg/kg  2000 mg/kg  4000 mg/kg 

Mobility  N D D D 

Aggressiveness  A A A A 

State of salts N N N N 

Pain sensitivity  N D D - 

Vomiting  A A A A 

Vocalization  A A A A 

Erection pilot  A A A A 

Falling asleep  A A A + 

Vigilance  + + - - 

Deaths number  A A A A 

A : Absent ; N : Normal ; + : yes ; -very weak; -- : no reaction ; D :decrease ; n=5 mice 

3.2. Effect of aqueous extract of Brenania brieyi on the evolution of mouse weight  

Results of Brenania brieyi aqueous extract effect on the evolution of the weight of mice are reported in Figure 1.  
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The aqueous extract of Brenania brieyi, at 500, 2000.et 4000 mg/kg, promotes a slight increase in body weight up to 14 
days after administration compared to those who received distilled water. 

 
The values are expressed as an average ± ESM, n = 5, *** p < 0.001; * p < 0.05; ** p < 0.01 significant difference from control (Distilled water) and NS 

: non-significant difference from control (Distilled water) 

Figure 1 Weight evolution of mice as a function of time 

3.3. Anti-inflammatory activities  

3.3.1. Acute inflammation induced by carrageenan  

The results of the study of acute inflammation induced by carrageenn are shown in Figure 2 and Table 2.  

The aqueous and hydro-ethanolic bark of Brenania brieyi has an anti-inflammatory effect against carrageenan-induced 
edema. This effect is very significant from 30 minutes after administration of carrageenn for the hydroethanolic extract 
(B. etha) at doses of 100 and 200 mg/kg. While for the aqueous extract (B. aque), the effect is very significant from one 
hour at the dose of 200 mg / kg and after 2 hours at the dose of 100 mg / kg. This effect remains significant up to 24 
hours of observation. 

 
The values are expressed as an average ± ESM, n = 5, *** p < 0.001; * p < 0.05; ** p < 0.01 significant difference from control (Distilled water) and 

NS: non-significant difference from control (Distilled water) 

Figure 2 Brenania brieyi aqueous and hydroethanolic extract anti-inflammatory activity on carrageenan-induced 
mouse paw edema  
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Table 2 Evolution of the PI in function of time 

Product tested PI ₁ PI ₂ PI ₃ PI ₄ PI ₂₄ 

Diclo 10 mg/Kg 26,984127 34,848485 53,333333 77,777778 82,352941 

B. aque 100 mg/Kg 51,190476 68,181818 73,75 83,333333 86,764706 

B. aque 200 mg/Kg 61,904762 76,136364 81,25 83,333333 91,176471 

B. etha 100 mg/Kg 78,571429 90,909091 91,25 97,222222 82,352941 

B. etha 200 mg/Kg 84,52381 93,181818 98,75 100 95,588235 

Legend: B. aque (aqueous extract of Brenania brieyi bark);B. etha (hydro-ethanolic extract of Brenania brieyi bark). 
 

3.4. Acute formaldehyde-induced inflammation  

Figure 3 and Table 3 represent the results of the study of formaldehyde-induced acute inflammation.  

The aqueous and hydro-ethanolic extracts of Brenania brieyi bark exhibit an anti-inflammatory effect against 
formaldehyde-induced edema. The aqueous and hydroethanolic extracts exhibit an anti-inflammatory effect that is very 
significant with both doses after 2 hours up to 24 hours after formaldehyde administration. 

 
The values are expressed as an average ± ESM, n = 5, *** p < 0.001; * p < 0.05; ** p < 0.01 significant difference from control (Distilled water) and 

NS: non-significant difference from control (Distilled water) 

Figure 3 Brenania brieyi aqueous and hydroethanolic extract anti-inflammatory activity on formaldehyde-induced 
mouse paw edema 

Table 3 Evolution of the PI in function of time 

Product tested PI ₁ PI ₂ PI ₃ PI ₄ PI ₂₄ 

Diclo 10 mg/Kg 63,157895 79,411765 90,909091 88,461538 72,727273 

B. aque 100 mg/Kg 39,473684 70,588235 81,818182 88,461538 86,363636 

B. aque 200 mg/Kg 64,473684 80,147059 84,090909 85,576923 82,954545 

B. etha 100 mg/Kg 72,368421 77,941176 86,363636 88,461538 72,727273 

B. etha 200 mg/Kg 74,342105 82,352941 90,909091 100 86,363636 

3.5. .Histamine-induced acute inflammation  

Figure 4 and Table 4 represent the results of the study of histamine-induced acute inflammation.  
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The aqueous and hydro-ethanolic extracts of Brenania brieyibark significantly reduce histamine-induced edema from 
30 minutes for the hydroethanolic extract at both doses. The aqueous extract is very significant from one hour at the 
dose of 200 mg / kg and after 2 hours at the dose of 100 mg / kg. These effects remain significant up to 24 hours after 
formaldehyde administration. The percentages of inhibition are shown in Table 4. 

 
The values are expressed as an average ± ESM, n = 5, *** p < 0.001; * p < 0.05; ** p < 0.01 significant difference from control (Distilled water) and 

NS: non-significant difference from control (Distilled water) 

Figure 4 Brenania brieyi aqueous and hydroethanolc extract anti-inflammatory activity on histamne-induced mouse 
paw edema 

Table 4 Evolution of the PI in function of time 

Product tested PI ½ PI ₁ PI ₂ PI ₃ PI ₄ PI ₂₄ 

Diclo 10 mg/Kg 18,181818 23,636364 43,75 60 70 85,714286 

B. aque 100 mg/Kg 31,818182 63,181818 64,0625 74,285714 70 86,607143 

B. aque 200 mg/Kg 37,272727 62,909091 75 86,285714 82 97,857143 

B. etha 100 mg/Kg 53,977273 74,090909 81,25 78,571429 81,25 81,25 

B. etha 200 mg/Kg 53,977273 76,818182 85,9375 95,714286 96,25 94,642857 

3.6. Analgesic activity  

3.6.1. Acetic acid test 

Table 5 Analgesic effect of aqueous and hydroethanolic extracts of Brenania brieyi bark on abdominal contractions 
induced in mice by injection of acetic acid 

Product tested Doses Number of abdominal cramps Inhibition (%) 

distilled water 0.5 ml / 100g 41,8 ± 1.2  

Paracetamol 100 mg / kg 22,6 ± 0,6 *** 45,93 

Brenania brieyi aqueous extract 100 mg / kg 34.6 ± 0,67 *** 17,22 

200 mg / kg 20.2 ± 1,01 *** 51,67 

Brenania brieyi hydroethanolic extract 100 mg / kg 23,5 ± 1,17 *** 43,77 

200 mg / kg 16,4 ± 0.85 *** 60,76 
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Table 5 shows the effects of the different substances tested on abdominal cramps induced by the injection of acetic acid 
(0.6%). The reduction of abdominal cramps number was dose-dependent for both Brenania brieyi extracts and very 
significant with inhibition percentages of 51.67% for the aqueous extract at 200 mg/kg, 43.77% and 60.76% for the 
hydroethanolic extract at doses of 100 and 200 mg/kg respectively. The values are expressed as an average ± ESM, n = 
5, *** p < 0.001; * p < 0.05; ** p < 0.01 significant difference from control (Distilled water) and NS : non-significant 
difference from control (Distilled water) 

3.6.2. Formaldehyde test  

The aqueous and hydro-ethanolic extracts of Brenania brieyi bark exhibit a significant dose-dependent analgesic effect 
in both phases of formaldehyde-induced pain 2.5%. These effects are recorded in Table 6. The values are expressed as 
an average ± ESM, n = 5, *** p < 0.001; * p < 0.05; ** p < 0.01 significant difference from control (Distilled water) and NS 
: non-significant difference from control (Distilled water) 

Table 6 Effect of aqueous and hydroethanolic extracts of Brenania brieyi bark on the frequency of leg licking and the 
percentage reduction in pain 

Product tested Dose Neurogenic pain (0-10) Inflammatory pain (0-10Min) 

Licking frequency Inhibition (%) Licking frequency Inhibition (%) 

Distilled water 0,5 mL/100g 41,6 ± 3,35  57,0 ± 8,40  

Tramadol 10 mg/kg 15,8 ± 1,98*** 62,01 % 23,4 ± 0,81*** 58,94 % 

Brenania brieyi 
aqueous extract 

100 mg/kg 22.2 ± 0.73*** 46,63 % 10,8 ± 1,39*** 81,05 % 

200 mg/kg 16,8 ± 0,48*** 59,61 % 6,6 ± 1,28*** 88,42 % 

Brenania brieyi 
hydroethanolic 
extraxt 

100 mg/kg 15,4 ± 1,02*** 62,98 % 6,8 ± 1,20*** 88,07 % 

200 mg/kg 13,8 ± 0,37*** 66,82 % 2,2 ± 0,80*** 96,14 % 

3.6.3. Tail flick test  

Figure 5 shows the effects of the different substances tested on pain induced by hot water. The aqueous extract of 
Brenania brieyi bark has a slightly significant effect against pain induced by hot water at 57 ± 2 ° C compared to the 
control who received the distilled water. While the hydro-ethanolic extract is very significant compared to the control 
and superior to paracetamol at 100 mg / kg, but lower than morphine at 10 mg / kg. The values are expressed as an 
average ± ESM, n = 5, *** p < 0.001; * p < 0.05; ** p < 0.01 significant difference from control (Distilled water) and NS : 
non-significant difference from control (Distilled water). 

 

Figure 5 Analgesic activity of Brenania brieyi aqueous and and hydroethanolic extracts on tail flick method 
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3.7. Antipyretic activity  

Table 7 shows the results of the study of the antipyretic effect of aqueous and hydroethanolic extracts of Brenania brieyi 
bark on hyperthermia induced by injection of a solution of brewer's yeast (20%). The aqueous extract of Brenania brieyi 
bark significantly decreases fever from the third hour while the decrease in fever caused by the hydroethanolic extract 
is very significant from one hour after administration. The values are expressed as an average ± ESM, n = 5, *** p < 0.001; 
* p < 0.05; ** p < 0.01 significant difference from control (Distilled water) and NS: non-significant difference from control 
(Distilled water). 

Table 7 the antipyretic effect of Brenania brieyi on hyperthermia induced by the injection of brewer's yeast 

Product 
tested 

dose 
Initial 

T  

Rectal température (°C) 

Pyretic 1 h 2 h 3 h 4 h 5 h 

Distilled 
water 

1ml/10
0g 

36,08±
0,03 

36,70±
0,12 

37,38±0,1
7 

37,22±0,5
8 

37,18±0,5
4 

37,16±0,5
0 

37,10±0,5
2 

Paracetam
ol 

100 
mg/kg 

35,96±
0,26 

36,68±
0,19 

36,34±0,1
5*** 

36,12±0,1
6*** 

35,90±0,1
2*** 

35,82±0,1
7*** 

35,82±0,1
5*** 

B. Aque 

100 
mg/kg 

35,90±
0,21 

36,76±
0,29 

36,50±0,2
6 ** 

36,38±0,1
7** 

36,32±0,1
9*** 

36,16±0,1
1*** 

36,32±0,1
2*** 

200 
mg/kg 

36,46±
0,04 

36,98±
0,05 

36,98±0,0
8NS 

36,70±0,1
3** 

36,66±0,1
3 ** 

36,14±0,2
1*** 

36,38±0,1
2*** 

B. Etha 

100 
mg/kg 

36,32±
0,15 

37,12±
0,24 

36,87±0,0
3** 

36,65±0,1
5*** 

36,44±0,0
2*** 

36,31±0,1
6*** 

36,44±0,0
5*** 

200 
mg/kg 

36,61±
0,03 

37,38±
0,19 

36,89±0,1
1*** 

36,62±0,2
3*** 

36,60±0,1
6*** 

36,51±0,0
4*** 

36,64±0,2
1*** 

3.8. Chemical screening  

The phytochemical study highlighted the presence of anthraquinones, flavonoids, alkaloids, tannins, saponosides, oses 
and steroids (Table 8). 

Table 8 Results of the chemical screening of Brenania brieyi aqueous extract 

Brenania brieyi 
Chemical families 

Alkaloids Tannins Flavonoids Anthraquinones Stéroïds dares Saponosides  Mucilage 

Tested part : bark +++ ++ ++ ++ ++ ++ +++ - 

- : negative reaction; + : present ; ++ : abundant , +++ : very abondant 

4. Discussion  

Some Congo plants belonging to the Rubiaceae family have already demonstrated their anti-inflammatory and analgesic 
effects [9]. This study aimed to establish a scientific basis for the use of Brenania brieyi widely used in traditional 
Congolese medicine in various pathologies characterized by inflammatory, pain and fever. 

4.1. Acute toxicity of aqueous extract of Brenania brieyibark  

The purpose of the acute toxicity study was to determine LD50 and therapeutic doses [8 ; 21]. It follows that the bark 
of Brenania brieyi is not toxic up to the dose of 4000 mg / kg because no mortality has been observed. According to the 
GLOBALLY HARMONISED OECD Classification System [23], aqueous extract from Brenania brieyi bark can be classified 
as Category 5 and is considered a low-toxic substance with LD50 greater than 4000 mg/kg [22]. Sedation has been 
observed and is manifested by a decrease in spontaneous mobility and pain sensitivity induced by tail pinching at a dose 
of 500 mg/kg. To this is added a significant loss of vigilance at doses 2000 and 4000 mg / kg, which suggests that at 
doses greater than 4000 mg / kg, the plant could be toxic. These results are consistent with those obtained by Boumba 
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and al. (2018) which demonstrated that another plant of the Rubiaceae family, Heinsia crinitia., does not exhibit toxicity 
up to the dose of 2000 mg/kg. 

In clinical practice, the therapeutic interest of NSAIDs is based on three major properties: anti-inflammatory, 
antipyretic, minor analgesic [36]. This work aimed to evaluate the anti-inflammatory, analgesic and antipyretic effects 
of aqueous and hydro-ethanolic extracts of Brenania brieyi bark. 

4.2. Anti-inflammatory effect of aqueous and hydro-ethanolic extracts of Brenania brieyi bark  

Measuring edema is an excellent tool for quantifying acute skin inflammation induced by agents like carrageenan 1%, 
formaldehyde 2.5% and histamine 1%. Acute inflammation is manifested by the very rapid but not very prolonged onset 
of edema caused either by carrageenan or formaldehyde [6; 9; 24; 25]. Carrageenin edema is an excellent representative 
model of the induction of acute inflammation. Carrageenin is a sulfated muco-polysaccharide from a Rhodophyceae, it 
causes inflammation typically related to the activation of cyclooxygenase. This inflammation is biphasic [9; 14]. In this 
research model, the first phase (1/2 to 1 h) is mainly modulated by the release of amino-vasoactive mediators 
(histamine and serotonin) in the tissue surrounding the injection site while bradykinin and leukotrienes are released 
during the second phase (1.5–3 hours) and the biosynthesis of prostaglandins by macrophages occurs beyond the third 
hour [27]. This last step is sensitive to PGs synthesis antagonists and natural or synthetic anti-inflammatories such as 
glucocorticoids [28]. Diclofenac 10 mg/kg as well as aqueous and hydro-ethanolic extracts of Brenania brieyi bark 
significantly inhibit edema caused by injection of 1% carrageenan. At the selected experimental doses, the aqueous 
extract and diclofenac show better inhibition in the second phase with PIs of 81.25% and 83.33% at 200 mg/kg 
respectively at the 3rd and 4th hour, while the hydroethanolic extract acts on both the first (PI of 84.52% after 30 
minutes at 200mg/kg) and the second phase. These results suggest that the aqueous extract inhibits the synthesis of 
prostaglandin while the hydro-ethanolic extract would present an inhibition on both the synthesis of PG and that of 
histamine and serotonin. Carrageenin-induced edema is sensitive to cyclooxygenase inhibitors (COX 1 and COX 2) that 
inhibit the transformation of arachidonic acid into prostaglandins [30].  

The same trend is observed with acute inflammation induced by formaldehyde whose mode of induction of edema 
involves the release of the same vasoactive amines [6].  

The preliminary mechanisms of action of Brenania brieyi bark at doses of 100 and 200 mg/kg were studied with 
histamine-induced inflammation. Indeed, inflammatory edema leads to the local accumulation of blood cells by plasma 
leakage [28]. Histamine is the cause of increased vascular permeability after tissue aggression [29]. Prostaglandins can 
be produced under the influence of vasoactive amines including histamine. This suggests that the inhibitory action of 
the extracts would be exerted more on cyclooxygenases. Brenania brieyi significantly inhibits histamine-induced 
inflammation. The high significance of Brenania brieyi compared to diclofenac could be explained by the difference in 
doses of the two products. These results are consistent with those obtained by Chukwuma et al. in 2021 in Nigeria who 
demonstrated an inhibitory effect of the activities of phospholipase A2 and prostaglandin synthase of methanol and 
chloroform fractions of Brenania brieyi bark against egg albumin-induced edema and granuloma induced by cotton 
pellets [10]. The particularity of our study is that it focuses on aqueous and hydro-ethanolic extracts. The other 
difference lies in the estrogenic agents which are carrageenan, formaldehyde and histamine. However, additional 
cellular and molecular mechanisms of action, including cytokine release, should be investigated. These results also 
correspond to those obtained by Amouzoum et al. (2008) [4] who demonstrated the anti-inflammatory effect of hydro-
alcoholic extracts of the roots and leaves of Nauclea latifolia (Rubiaceae) in the Wister rat. 

4.3. Analgesic effect of aqueous and hydro-ethanolic extracts of Brenania brieyi bark 

The analgesic effect of Brenania brieyi bark is evaluated with three experimental protocols. The acetic acid test 
highlights the analgesic property of peripheral type. The tail flick test made it possible to highlight the analgesic 
property of central type. The neurogenic phase of the formaldehyde test. A central-type analgesic inhibits both phases 
of formaldehyde-induced pain, while a peripheral-type analgesic inhibits only the second phase.  

The pain caused by the administration of acetic acid is due to the release of chemical mediators such as serotonin, 
histamine, bradykinin, substance P and prostaglandins (PGE2α and PGF2α) [28; 29]. Local peritoneal receptors may be 
the cause of abdominal contractions [30]. A decrease in carrageenan-induced abdominal cramps was observed with PIs 
of 51.67% and 60.76%, at 200 mg/kg, respectively, for hydro-ethanolic and aqueous extracts of Brenania brieyi bark. 
The peripheral analgesic effect of Brenania brieyi bark is explained by their inhibitory effect on the synthesis of GPs [8]. 
The central type analgesic effect of the hydro-ethanolic and aqueous extracts of Brenania brieyi bark is confirmed by the 
inhibition of pain in both phases of pain caused by formaldehyde and the test of immersion of the tail in hot water. 
However, in both tests, the aqueous extract had a less central type analgesic effect compared to the hydroethanolic 
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extract which had a better PI than tramadol at 10 mg/kg in the formaldehyde test ; but slightly lower than morphine at 
10 mg/kg in the tail flick test. In subsequent studies, it would be interesting to highlight the different molecular targets 
(specific receptors, enzymes, or proteins) to which Brenania brieyi would attach themselves at the level of the central 
nervous system. These results are consistent with those obtained by Boumba et al. in 2018 which demonstrated the 
anti-inflammatory and analgesic effect of a Rubiaceae, Heinsia crinita.  

4.4. Antipyretic effect of aqueous and hydro-ethanolic extracts of Brenania brieyi bark  

The hydro-ethanolic and aqueous extracts of Brenania brieyi bark reduce hyperthermia induced by the injection of 
brewer's yeast (20%). Hyperthermia induced by yeast injection is related to the release of cytokines (TNFα, IL 1β, IL6) 
that have reached the blood vessels stimulate the biosynthesis of prostaglandins (PGE2) around the thermoregulatory 
hypothalamic center [31; 32]. The antipyretic effect of these extracts may be due to their effect on reducing 
prostaglandin biosynthesis [8]. These results also correspond to those obtained by Amouzoum et al. (2008) [4] who 
demonstrated the antipyretic effect of hydro-alcoholic extracts of the roots and leaves of Nauclea latifolia (Rubiaceae) 
in the Wister rat.  

4.5. Screening chimique  

The flavonoids, tannins, anthraquinones, steroids and the large amount of saponosides found in Brenania brieyi bark 
could justify the anti-inflammatory, analgesic and antipyretic effects observed. Flavonoids have been shown to be able 
to alter arachidonic acid metabolism by blocking both cyclooxygenase and lipooxygenase pathways [35]. Alkaloids, 
saponosides and flavonoids have been shown to be responsible for anti-inflammatory, analgesic and antipyretic 
activities [34, 36, 37]. 

5. Conclusion 

The toxicity study demonstrated that Brenania brieyi bark is not toxic up to the dose of 4000 mg/kg. The hydro-ethanolic 
and aqueous extracts of Brenania brieyi bark, at 100 and 200 mg/kg, exhibit dose-dependent anti-inflammatory, 
analgesic and antipyretic effects. These pharmacological effects are believed to be due to the presence of alkaloids, 
flavonoids, tannins, anthraquinones, steroids and saponosides identified in the bark of Brenania brieyi. 
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