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 ITEM RECOMMENDATION 
Section/ 
Paragraph 

Title 1 Provide as accurate and concise a description of the content of the article 

as possible. 

      

Abstract 2 Provide an accurate summary of the background, research objectives, 

including details of the species or strain of animal used, key methods, 

principal findings and conclusions of the study. 

      

INTRODUCTION  

Background 3 a. Include sufficient scientific background (including relevant references to 

previous work) to understand the motivation and context for the study, 

and explain the experimental approach and rationale. 

b. Explain how and why the animal species and model being used can 

address the scientific objectives and, where appropriate, the study’s 

relevance to human biology. 

      

Objectives 4 Clearly describe the primary and any secondary objectives of the study, or 

specific hypotheses being tested. 

      

METHODS  

Ethical statement 5 Indicate the nature of the ethical review permissions, relevant licences (e.g. 

Animal [Scientific Procedures] Act 1986), and national or institutional 

guidelines for the care and use of animals, that cover the research. 

      

Study design 6 For each experiment, give brief details of the study design including: 

a. The number of experimental and control groups. 

b. Any steps taken to minimise the effects of subjective bias when 

allocating animals to treatment (e.g. randomisation procedure) and when 

assessing results (e.g. if done, describe who was blinded and when). 

c. The experimental unit (e.g. a single animal, group or cage of animals). 

A time-line diagram or flow chart can be useful to illustrate how complex 

study designs were carried out. 

      

Experimental 
procedures 

7 For each experiment and each experimental group, including controls, 

provide precise details of all procedures carried out. For example: 

a. How (e.g. drug formulation and dose, site and route of administration, 

anaesthesia and analgesia used [including monitoring], surgical 

procedure, method of euthanasia). Provide details of any specialist 

equipment used, including supplier(s). 

b. When (e.g. time of day). 

c. Where (e.g. home cage, laboratory, water maze). 

d. Why (e.g. rationale for choice of specific anaesthetic, route of 

administration, drug dose used). 

      

Experimental 
animals 

8 a. Provide details of the animals used, including species, strain, sex, 

developmental stage (e.g. mean or median age plus age range) and 

weight (e.g. mean or median weight plus weight range). 

b. Provide further relevant information such as the source of animals, 

international strain nomenclature, genetic modification status (e.g. 

knock-out or transgenic), genotype, health/immune status, drug or test 

naïve, previous procedures, etc. 
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Housing and 
husbandry 

9 Provide details of: 

a. Housing (type of facility e.g. specific pathogen free [SPF]; type of cage or 

housing; bedding material; number of cage companions; tank shape and 

material etc. for fish). 

b. Husbandry conditions (e.g. breeding programme, light/dark cycle, 

temperature, quality of water etc for fish, type of food, access to food 

and water, environmental enrichment). 

c. Welfare-related assessments and interventions that were carried out 

prior to, during, or after the experiment. 

      

Sample size 10 a. Specify the total number of animals used in each experiment, and the 

number of animals in each experimental group.  

b. Explain how the number of animals was arrived at. Provide details of any 

sample size calculation used. 

c. Indicate the number of independent replications of each experiment, if 

relevant. 

      

Allocating 
animals to 
experimental 
groups 

11 a. Give full details of how animals were allocated to experimental groups, 

including randomisation or matching if done. 

b. Describe the order in which the animals in the different experimental 

groups were treated and assessed. 

      

Experimental 
outcomes 

12 Clearly define the primary and secondary experimental outcomes assessed 

(e.g. cell death, molecular markers, behavioural changes). 

      

Statistical 
methods 

13 a. Provide details of the statistical methods used for each analysis. 

b. Specify the unit of analysis for each dataset (e.g. single animal, group of 

animals, single neuron). 

c. Describe any methods used to assess whether the data met the 

assumptions of the statistical approach. 

      

RESULTS  

Baseline data 14 For each experimental group, report relevant characteristics and health 

status of animals (e.g. weight, microbiological status, and drug or test naïve) 

prior to treatment or testing. (This information can often be tabulated). 

      

Numbers 
analysed 

15 a. Report the number of animals in each group included in each analysis. 

Report absolute numbers (e.g. 10/20, not 50%
2
). 

b. If any animals or data were not included in the analysis, explain why. 

      

Outcomes and 
estimation 

16 Report the results for each analysis carried out, with a measure of precision 

(e.g. standard error or confidence interval). 

      

Adverse events 17 a. Give details of all important adverse events in each experimental group. 

b. Describe any modifications to the experimental protocols made to 

reduce adverse events. 

      

DISCUSSION  

Interpretation/ 
scientific 
implications 

18 a. Interpret the results, taking into account the study objectives and 

hypotheses, current theory and other relevant studies in the literature. 

b. Comment on the study limitations including any potential sources of bias, 

any limitations of the animal model, and the imprecision associated with 

the results
2
. 

c. Describe any implications of your experimental methods or findings for 

the replacement, refinement or reduction (the 3Rs) of the use of animals 

in research. 

      

Generalisability/ 
translation 

19 Comment on whether, and how, the findings of this study are likely to 

translate to other species or systems, including any relevance to human 

biology. 

      

Funding 20 List all funding sources (including grant number) and the role of the 

funder(s) in the study. 
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	Text2: BACKGROUND : Euphorbia hirta, Citrus aurantifolia and Heterotis rotundifolia are plants whose therapeutic indications are many and varied. They are commonly used in Benin in the treatment of various illness such as infectious and parasitic diseases. This study aimed to evaluate the anti-inflammatory, analgesic and antipyretic properties of the ethanolic extracts of these plants.EXPERIMENTAL APPROACH : wistar rats were used and the extracts were evaluated at 200 mg/kg b.w orally for all tests. The model of rat paw inflammatory edema induced by 2% formalin suspension was used. Analgesic activity was assessed by the 3% acetic acid-induced pain method and the method of rat tail immersion in hot water at 50°C. The antipyretic effect was evaluated on pyrexia induced by 20% beer yeast suspension on the rats.KEY RESULTS : Administration of these extracts significantly (p <0.05) prevents edema on the rats and edema inhibition percentages vary between the first and fifth hours from 26.07 to 79.81% for Euphorbia hirta, from 23.67% to 86.76% for Citrus aurantifolia and from 24.91% to 83.07% for Heterotis rotundifolia. These extracts have a similar anti-inflammatory activity (p> 0.05) to that of diclofenac at 50 mg/kg orally at the fifth hour. Analgesic activity assessment, show that these extracts inhibits very significantly (p <0.001) the pain induced by acetic acid and the highest percentage of inhibition is 60.34% (Citrus aurantifolia). This percentage is similar to that of acetylsalicylic acid (67.35%) administered at the same dose. Likewise, these extracts attenuate significantly (p <0.05) the pain induced by hot water at 50°C. Indeed, the administration of these extracts reduces significantly (p <0.001) pyrexia on the rats after 4 hours and the percentages of fever inhibition vary between 70.89 and 80.62% at fourth hour. The effect of these extracts on fever is similar (p> 0.05) to that of acetylsalicylic acid at the fourth hour.Conclusion : The simultaneous presence of the anti-inflammatory, analgesic and antipyretic effects in the ethanolic extracts of Euphorbia hirta, Citrus aurantifolia and Heterotis rotundifolia, justifies their traditional use in the treatment of several diseases. These plants are therefore a good candidate for the development of an improved traditional medicine for the management of infectious diseases
	Text3: a. Inflammation is a reaction implemented by organism whenever its morphological and biological constants are threatened [1]. It may have an infectious origin or caused by physical or chemical agent [2]. Usually, inflammatory response is a beneficial process. Its purpose is to eliminate the pathogen and repair tissue damage. However, inflammation can be harmful, because of the aggressiveness of the pathogen, its persistence, by abnormal regulation of the inflammatory process, or by quantitative or qualitative abnormalities of cells involved in inflammation [3]. It can be manifested by various symptoms such as edema, pain and heat usually accompanied by fever.Nowadays, anti-inflammatory and/or analgesic potential molecules are used in the treatment of inflammatory diseases. They are steroidal and non-steroidal anti-inflammatory drugs [4,5]. These molecules, despite their efficiencies, most often have side effects, which can cause other annoyances as a result of prolonged use [6,7]. Indeed, the use of phytochemicals compound is useful and without side effects [8]. Besides, herbal medicine has been used for centuries to treat several diseases. Thus, herbal teas, decoctions, macerations, infusions and plasters are used successfully [9]. In the rich and diverse Benin flora, Euphorbia hirta, Citrus aurantifolia, and Heterotis rotundifolia are known and used as having effects on conditions that cause inflammatory reactions [10,11]. Especially that inflammation and pain are a common feature of many diseases [12]. Due to the wide use of these plants in traditional medicine, their extracts have been the subject of several phytochemical studies. The richness of these plants in polyphenols and flavonoids gives them several pharmacological activities [13]. Nevertheless, very few studies have focused on their anti-inflammatory activity. That's why this study has the aim to evaluate anti-inflammatory, analgesic and antipyretic properties of the ethanolic extracts of these plants (Euphorbia hirta, Citrus aurantifolia, Heterotis rotundifolia). The assessment of these biological activities was made in vivo on an animal model: the wistar rat. The results of this study can be used to enhance and improve the use of these plants.b. The choice of Wistar rats as a study model was motivated by three main reasons.Firstly, the rat is an animal that is sensitive to pharmaceuticals. Secondly, Wistar rats have a physiology similar to that of humans. This is why the pharmacodynamic experiments carried out in these rats are transposable to humans. Indeed, Wistar strain rats are easy to handle. They were selected at the Wistar Institute (USA) in 1906 and are used in all disciplines of medical and biological research. Several similar studies have been conducted with these types of rats [19,21]. The third reason is related to the purchase price and accessibility that are reasonables compared to other species including rabbit, guinea pig and mouse.
	Text5: Primary objective : Evaluate anti-inflammatory, analgesic and antipyretic properties of the ethanolic extracts of Euphorbia hirta, Citrus aurantifolia, and Heterotis rotundifolia in Wistar ratsSpecific hypotheses :Ethanolic extracts of Euphorbia hirta, Citrus aurantifolia, and Heterotis rotundifolia prevent inflammatory edema of rat paw induced by 2% formalinEthanolic extracts of Euphorbia hirta, Citrus aurantifolia, and Heterotis rotundifolia prevent pain induced by acetic acid at 3% in ratsEthanolic extracts of Euphorbia hirta, Citrus aurantifolia, and Heterotis rotundifolia increase the reaction time of rats when their tails are immersed in hot water at 50 ° C.Ethanolic extracts of Euphorbia hirta, Citrus aurantifolia, and Heterotis rotundifolia inhibit pyrexia induced in rats by a suspension of 20% beer yeast.
	Text6: This study received ethical approval from Ethical committee of Research Unit of Applied Microbiology and Pharmacology of natural substances under the number 037-19/URMAPHA/ EPAC/UAC.                 
	Text7: a. Group compositionExperiment 1 : In vivo anti-inflammatory activity of plants extracts in Wistar rats• Group 1 (n=6) : Used as controls and they received only physiological water at 1 ml/100 g body weight (b.w.) • Groups 2 (n=6) : Used as a reference and they received diclofenac (standard) at 50 mg/kg b.w ;• Group 3 (n=6) : Received ethanolic extracts of Euphorbia hirta at 200 mg/kg b.w ;• Groups 4 (n=6) : Received ethanolic extracts of Citrus aurantifolia at 200 mg/kg b.w ;• Groups 5 (n=6) : Received ethanolic extracts of Heterotis rotundifolia at 200 mg/kg b.w ;Experiment 2 : Writhing test  Group 1 (n=6) : Used as controls and they received only physiological water at 1 ml/100 g body weight (b.w.)  Groups 2 (n=6) : Used as a reference and they received acetylsalicylic acid (standard) at 200 mg/kg b.w ; Group 3 (n=6) : Received ethanolic extracts of Euphorbia hirta at 200 mg/kg b.w ; Groups 4 (n=6) : Received ethanolic extracts of Citrus aurantifolia at 200 mg/kg b.w ; Groups 5 (n=6) : Received ethanolic extracts of Heterotis rotundifolia at 200 mg/kg b.w.Experiment 3 : Tail immersion method Group 1 (n=6) : Used as controls and they received only physiological water at 1 ml/100 g body weight (b.w.)  Groups 2 (n=6) : Used as a reference and they received acetylsalicylic acid (standard) at 200 mg/kg b.w ; Group 3 (n=6) : Received ethanolic extracts of Euphorbia hirta at 200 mg/kg b.w ; Groups 4 (n=6) : Received ethanolic extracts of Citrus aurantifolia at 200 mg/kg b.w ; Groups 5 (n=6) : Received ethanolic extracts of Heterotis rotundifolia at 200 mg/kg b.w.Experiment 4 : Antipyretic effect of extracts Group 1 (n=6) : Used as controls and they received only physiological water at 1 ml/100 g body weight (b.w.)  Groups 2 (n=6) : Used as a reference and they received acetylsalicylic acid (standard) at 200 mg/kg b.w ; Group 3 (n=6) : Received ethanolic extracts of Euphorbia hirta at 200 mg/kg b.w ; Groups 4 (n=6) : Received ethanolic extracts of Citrus aurantifolia at 200 mg/kg b.w ; Groups 5 (n=6) : Received ethanolic extracts of Heterotis rotundifolia at 200 mg/kg b.w.In the study, n refers to number of animals and all treatments were done orally.b. Any steps taken to minimise the effects of subjective bias:o The rats were acclimatised for a week to the conditions of the animal house before the experiments. We ensured that their water and their food was safe. however they was fasted 15 hours before experimentation.o Rats did not receive any drug treatmento The treatments were done asepticallyc. The Experimental Unit: group of animals
	Text8: Experiment 1 : In vivo anti-inflammatory activity of plants extracts in Wistar ratsThe method used here has been inspired by that of Sy et al. [15] with some modifications. Five groups of six rats each were formed and fasted 15 hours before experimentation. As well, the diameter (Do) of the right hind paw of each rat was measured at the arch of the foot, one hour before treatments using an electronic display caliper. Then, the treatments were carefully done as described in question 6a (Experiment 1).One hour after treatments, 0.1 ml of 2% formalin solution was injected into each rat under foot pad of the right hind paw. The paw diameter at the arch was measured every hour until fifth hour. Edema increase (EAP) and inhibition (EIP) percentages were calculated from the following formulas:EAP=(Dt-Do)/Dt×100Where Dt: Mean diameter of the right hind paw at time t; Do: Mean diameter of the right hind paw at time 0 (before treatment). EIP=((EAP)control group-(EAP)treated group)/((EAP)control group)×100Experiment 2 : Writhing test This method consists in inducing an allogeneic action by administering acetic acid (3%) to rats by intraperitoneal (ip) route. This injection induces a sensation of pain that is manifested in the rat by a stretching movement of the hind paw and twisting of the dorso-abdominal muscles, called abdominal cramps. The analgesic effect is appreciated by counting these cramps for 30 min. The method proposed by Koster et al. [16] and taken over by Sy et al. [15] was used. Then, rats were fasted for 15 hours and treated as described above in question 6a (Experiment 2).Thirty minutes after treatments, 0.1 ml of 3% acetic acid solution was injected intraperitoneally to all rats and the twisting for each rat was counted over 30 minutes. Cramping inhibition percentage (CIP) was calculated according formula :CIP=(TCc-TCt)/TCc×100Where TCc : Mean of twisting count of control group ; TCt : Mean of twisting count of treated groupsExperiment 3 : Tail immersion methodThe analgesic activity of the extracts is assessed by this methodology by measuring the reaction time of each rat after placing its tail in hot water maintained at 50°C. The rats were arranged and fasted for 15 hours. They were treated as described above in question 6a (Experiment 3). Thirty minutes after treatments, the tail of each animal was immersed in hot water at 50°C and the reaction time was recorded. it is the modified protocol of Gbenou et al. [17].Experiment 4 : Antipyretic effect of extractsAntipyretic activity was conducted according to the protocol described by Gbenou et al. [18]. with some modifications. Pyrexia was induced in rats by injecting below the neck (subcutaneous) with a 20% aqueous suspension of beer yeast at a dose of 10 ml/kg body weight to fasted rats for 16 hours. The anal temperature of each rat was recorded before beer yeast administrations (basal T °). 24 hours after this administration, the rectal temperature was recorded again. Only rats that showed a temperature increase of at least 0.5 ° C were used for the experiment. Then, the rats were received oral treatments as described above in question 6a (Experiment 4). After treatments, the anal temperature of each rat was recorded every hour for 4 hours. Pyrexia inhibition percentage (PIP) was calculeted ccording formula : PIP=((T°t-T°o)control group-(T°t-T°o)treated group)/((T°t-T°o)control group)×100Where T°o : Temperature before pyrexia induction ; T°t : Temperature after pyrexia induction and treatment at time t It should be noted that the stability of the anal temperature of the rats was monitored twice daily (morning and evening) for 3 daysThe oral route was chosen for treatment to better control the quantity of extract or drug administeredChoice of dose for treatment : Previous studies with wistar rats have shown that diclofenac at 50 mg/kg b.w. has anti-inflammatory effects. This is why we used the same dose. With regard to extracts we also found that the 200 mg/kg b.w. dose is used in many other studies to evaluate the anti-inflammatory activity of plants. The same observation was made for acetylsalicylic acid. So we are based on review (previous studies) to choose the different doses NB: At the end of the experiments, all rats were euthanized at the Research Unit in Applied Microbiology and Pharmacology of natural substances (URMAPha) in a specially designed enclosure. Euthanasia by inhalation of CO2 with progressive filling (80%) of the enclosure was used under ethics committee control.  
	Text9: a. Male and female Wistar rats having 8 to 12 weeks old and weighing between 100 and 150 g were used. The rats were taken from the Applied Biomedical Sciences Institute of University of Abomey-Calavi.b. The Applied Biomedical Sciences Institute of University of Abomey-Calavi, has an animal house that meets international standards. They produce Wistar rats in the required standards for laboratory experiments.
	Text10: The rats were kept in an metal cage carefully cleaned and disinfected with Virunet. The floor of the cages is covered with wood chips renewed every 4 days. They were fed with industrial pellets made by Abomey-Calavi "VETO SERVICE" mills. The dry food was distributed once a day, between 1 p.m. and 2 p.m. and they had free access to tap water. The enclosure was at room temperature (28°C ± 3) with a natural lighting (12 hours of darkness and 12 hours of light per day) and relative humidity (70%). The rats were deprived of food 15 hours before the experiments but had free access to water
	Text11: 120 Male and female Wistar rats having 8 to 12 weeks’ old were used for all experiments. In each experimental group, 6 rats were used.n=6 (number of animal in each group) is chosen for each group to have a representative observation between the experimental group. We took into allow this number (n=6), the number of extracts and the number of experiments to be performed to obtain the total number of animals to be used.
	Text12: a. Randomisation and matching of the rats were done based on their weightb. The order which the animals in the different experimental groups were treated and assessed : from G1 to G5 for each experiments (from experiment 1 to 4).
	Text13: The primary and secondary experimental outcomes assessedFor experiment 1 : Anti-inflammatory activity of the ethanolic extracts of the three plants studied (Euphorbia hirta, Citrus aurantifolia and Heterotis rotundifolia) ; Effect of these extracts on the inflammatory edema induced in the right hind paw of wistar ratsFor experiment 2 : Analgesic activity of the ethanolic extracts of the three plants studied ; Effect of these extracts on the chemical pain induced in the wistar ratsFor experiment 3 : Analgesic activity of the ethanolic extracts of the three plants studied ; Effect of these extracts on the thermal pain induced in the wistar ratsFor experiment 4 : Antipyretic activity of the ethanolic extracts of the three plants studied ; Effect of these extracts on pyrexia induced in the wistar rats
	Text14: GraphPad Prism 7 software was used to perform graphs and statistical analyzes. the aim of the statistical analysis is to check if there is a significant difference between the control group (physiological water) and the treated groups (reference and extracts) and to compare the reference group (standard) and the extracts-treated groups. A comparison of mean was made with analysis of variances (ANOVA) followed by tukey's multiple comparison test. The differences are considered significant if p-value < 0.05 and very significant if p-value < 0.001. Then, the level of probability for rejection of the null hypothesis was 5%. 
	Text15: The rats used for all experiments are healthy. They show any signs of illness and have not received any medical treatment.
	Text16: 6/6 all animal of each group have been used for analysis
	Text17: Experiment 1: Anti-inflammatory activityTo evaluate the anti-inflammatory activity of the ethanolic extracts of Euphorbia hirta (E. hirta), Citrus aurantifolia (C. aurantifolia) and Heterotis rotundifolia (H. rotundifolia), the 2% formalin-induced acute edema in rat hind paw model was used. The size of the edema was measured regularly every hour and for 5 hours and the percentages of increase and inhibition calculated. The results are presented in Figures 1 (a and b).Administration of extracts at 200 mg/kg and diclofenac at 50 mg/kg prevents edema in treated rats compared to control rats that received only physiological water. The prevention is very significant (p<0.001) from the third hour to the fifth hour. The percentages showed a very significant increase in paw volume in the control group with a maximum of 49.95% at the third hour compared to a maximum of 40.13% at the first hour in the other groups treated with diclofenac and extracts. The increase percentages of edema are steady (between 45.72 and 49.95%) in control rats, whereas in treated rats (Diclofenac and Extracts), these percentages decrease from the first to the fifth hour (Figure 1a).We also note that the inhibition percentages of edema increase with time and there is no significant difference (p>0.05) between the anti-inflammatory effect of extracts at 200 mg/kg and that of Diclofenac at 50 mg/kg from first to fifth hour. Better still, like the standard (Diclofenac), our extracts have a higher anti-inflammatory activity in the second phase of the inflammatory process. However, the highest inhibition percentage of inflammatory edema were observed at the fifth hour in all treated rats. So we have: 79.80%, 86.75%, 83.07% and 87.94% respectively for E. hirta, C. aurantifolia, H. rotundifolia and Diclofenac (Figure 1b).Experiment 2: Writhing test This test was used to evaluate the analgesic properties of the extracts through their effect on chemical pain induced by 3% acetic acid in rats. The results are shown in Table 1. The control group that received physiological water, after intraperitoneal injection of 3% acetic acid, had a twisting mean of 41.5 ±3.44 over 30 minutes. The administration of ASA and extracts has very significantly (p <0.001) prevented pain to the rats. Which's noted by a clear decrease twisting count in rats treated with extracts and acetylsalicylic acid (ASA). Inhibition percentages ranges from 35.39% (H. rotundifolia) to 60.34%(C. aurantifolia) in extracts-treated rats. There is no significant difference (p>0,05) between the percentage of inhibition of the ethanolic extract of C. aurantifolia (60.34%) and that of ASA (67.35%) (Table 1).Experiment 3: Tail immersion methodThe reaction time of rats that have been treated with physiological water after immersion of their tail in hot water maintained at 50°C is almost instantaneous and is 4.66 seconds. Then, the administration of extracts or acetylsalicylic acid extends the residence time of their tails in hot water. Indeed, this time has significantly (p<0,05) increased and ranges from 10.66 to 14 seconds in rats treated with extracts. In animals treated with acetylsalicylic acid (22.66 seconds) this increase is very significant (p<0.001) (Figure S1).Experiment 4: Antipyretic activityThe results of antipyretic activity of our extracts are shown in figure 2 (a and b). Administration of 20% beer yeast caused a temperature increase in rats from 36.73 to 38.83°C on average, 24 hours after pyrexia induction. This represents an increase of 2.1°C on average in all animal groups. In animals treated with acetylsalicylic acid, there is a very significant decrease (p<0.001) in temperature from the first hour to the fourth hour compared to the control group (physiological water). In animals treated with extracts, the decrease was progressive from the first hour to the fourth hour when it was very significant (p<0.001) compared to the control. In control rats, the temperature remained high (between 38.43°C and 39.06°C) while in treated rats (ASA and extracts), it goes from 38.83°C to 37.26°C, an average decrease of 1.57°C (Figure 2a).Indeed, the percentages of pyrexia inhibition increase with time in rats treated with the extracts. Acetylsalicylic acid caused a high inhibition (95.76%) of fever from the first hour but its effect is similar to that of extracts at the fourth hour (p>0.05). Inhibition percentages range from 35.44% to 80.61% for E. hirta, 28.87% to 74.87% for C. aurantifolia and 41.87% to 70.89% for H. rotundifolia (Figure 2b).
	Text18: none
	Text19: a. Interpretation Oral administration of ethanolic extracts of Euphorbia hirta, Citrus aurantifolia and Heterotis rotundifolia to the rats at 200 mg/kg b.w. has been shown to be effective in the prevention of 2% formalin-induced inflammatory edema. After injection of formalin to animals, inflammatory reaction was almost immediate with appearance of classic signs of acute local inflammation (redness, pain, heat and edema) at the five experimental groups. This inflammatory reaction occurs in two phases. The first phase, which occurs between 0 and 2 hours after the injection of the phlogogenic agent, is triggered by the release of histamine, serotonin and kinins. These mediators promote vasodilation, which causes redness and heat to the site of inflammation. On the other hand, the second phase, initiated after the second hour and extending to the fifth hour and even beyond, is related to the release of prostaglandins associated with leukocyte migration to the inflamed area [19, 20]. The extracts, at 200 mg/kg, have edema inhibition percentages similar (p>0.05) to that of the standard (diclofenac) in the second phase of the inflammatory process (Figure 1). Many studies have reported that diclofenac acts at the 2nd phase of inflammation, by inhibiting prostaglandins releasing through Cyclooxygenase (COX2) inhibition [21, 22]. It can therefore be deduced that the extracts at 200 mg/kg would have acted in the same way as the diclofenac. Indeed, the anti-inflammatory activity of plants is often attributed to secondary metabolites. Dougnon et al. [13] had revealed polyphenols and flavonoids presence in the ethanolic extracts of plants studied. In addition, several studies have already shown the anti-inflammatory properties of bioactive molecules belonging to the flavonoid family [23, 24, 25]. The highest edema inhibition percentages of extracts of these plants are 79.80% (EE-Eh), 86.75% (EE-Ca) and 83.07% (EE-Hr) obtained at fifth hour. These percentages are greater than 67.17% obtained with aqueous extract of Elaeis guineensis at 500 mg/ml in Sene et al. [26] studies. On the other hand, they are less than 98% and 90% obtained respectively with aqueous extracts of Sterculia setigera and the mixture Aframomum melegueta-Citrus aurantifolia at 1500 mg/kg in Gbénou et al. [17] studies. The difference observed between results of this study and those of aforementioned authors, can be explained by the difference at the plants and extracts used as well as the difference in assessed doses.The results of the evaluation of the analgesic activity showed that the extracts caused a reduction of the pain induced by acetic acid and hot water.All rats developed cramps and abdominal twists following injection of 3% acetic acid. Acetic acid causes irritation of the peritoneum, which induces tissue trauma. The result is local swelling of the traumatized tissues responsible for the release of bradykinin, serotonin, acetylcholine and prostaglandins. These substances are classically algogenic substances that activate nociceptors. Once the nociceptors are activated, they transmit painful influx. The fact that the extracts inhibits very significantly (p <0.001) this chemical pain such as ASA at 200 mg/kg suggests that these extracts may interfere with these mediators like salicylics. Same observations were made in Uche et al. [27] studies.Indeed, the tail immersion test is widely used to evaluate central anti-nociceptive activities. This test is known for its tendency to respond to a thermal stimulus driven by neural pathways and by mediation of spinal reflexes. Furthermore, animals tail immersion in hot water at 50°C causes tail sudden movement and sometimes an overall animals body retreat in control rats. There was a significant (p <0.05) and very significant (p <0.001) increase in reaction time, respectively in extracts-treated and standard-treated rats (Figure S1). This proves that the extracts and acetylsalicylic acid have prevented this thermal pain. The reaction time varies between 10.66 (EE-Hr) and 14 seconds (EE-Ca) in extracts-treated rats. These times are greater than 4.47 ± 0.19 seconds and 5.48 ± 0.27 seconds obtained by Bose et al. [28] with Cleome Rutidosperma ethanolic extract at 200 mg/kg and 400 mg/kg respectively. The inhibition of this type of pain by plants studied extracts, had already been demonstrated with Paederia sandens extracts [29].However, same mediators that cause inflammation and pain often cause fever. This is why antipyretic effect of these extracts has been assessed. The results show that the extracts oppose fever installation by gradually lowering the temperature in extracts-treated rats. Similar result was obtained with ASA with faster effect. It's therefore possible that extracts inhibit prostaglandins synthesis like ASA [30]. The mechanism of action of the extracts studied may be similar to that of acetylsalicylic acid but less rapid due to the presence of several phenolic compounds which may cause steric obstruction or difficulty in their absorption compared to a pure molecule. Antipyretic effect observed in this study is similar to that observed by Morabandza et al. [30] in their study with aqueous extracts of stem bark of Strychnos camptoneura at different doses.It should be noted that there are almost no studies on assessment of anti-inflammatory, analgesic and antipyretic properties of the extracts of these plantsThis study showed that the ethanolic extracts of Euphorbia hirta, Citrus aurantifolia and Heterotis rotundifolia at 200 mg/kg have anti-inflammatory, analgesic and antipyretic effects similar to non-steroidal anti-inflammatory drugs (NSAIDs) such as diclofenac and acetylsalicylic acid. The simultaneous presence of these biological activities in these extracts could be explained by the presence of flavonoids known for their inhibitory activity of prostaglandins that generate these pathological conditions. Our results confirm and justify the traditional use of these plants in the treatment of diseases.b. limitationsThe current study only investigated in vivo anti-inflammatory, analgesic and antipyretic effects of ethanolique extracts of E. hirta, C. aurantifolia and H. rotundifolia. It would be better to complete this study by measuring the mediators (histamine, prostaglandin, interleukins….) involved in these pathologies (before treatments and after observations). This will allow us to really appreciate the effect of these extracts on these mediators. It would also be very interesting to explore the mechanism of action of these extracts.c.Yes! wistar rats seems be a good model for in vivo test for assessment of anti-inflammatory, analgesic and antipyretic activity of plants extracts. This model is accessible, available and not expensive
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