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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 results2. 

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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	Text17: Experiment 1: Preliminary testThis step aimed to choose the optimal effective concentration of inoculum for Salmonella's induction. 24 hours after infection, wet cloaca and diarrhea stools were detected in groups 1, 2 and 3 infected with inoculum concentrations 1, 2 and 3 respectively whereas these symptoms were absent in group 4, which received distilled water only. These symptoms were present until the 10th day of observation in the group 3 while they disappeared between the fifth and the 7th  day in the group 2 (Table 2).However, no deaths were recorded. Salmonella spp was investigated in faecal samples to support clinical observations. The strains were detected in chicks of group 2 and 3, three days after salmonellosis induction. They were present till the ninth day for group 3 whereas they disappeared from feces on the sixth day for group 2 (Table 3). On the ninth day, a bacterial count was made on the faeces samples to assess the bacterial load. The results are shown in Table 4.Clinical observations suggest that only 9.0.10^8 UFC/ml could trigger and maintain the symptoms of salmonellosis. Experiment 2:In vivo efficacy of leaves aqueous extract of U. chamae on Salmonella Typhimurium ATCC 14028 (reference strain) and Salmonella spp P19 (Virulent strain)24 hours after induction, symptoms were detected in all infected chicks. Diarrheal stools were abundant. The cloacae of the chicks were wet and somnolence was noticed in some chicks (Tables 5-10). During the 9 days of monitoring, including 7 days of treatment, these symptoms evolved considerably according to the groups. They remained persistent in infected and untreated chicks (group 2). However, diarrhea was slightly reduced at the last days of monitoring, indicating a progression of the disease to asymptomatic carriage (Tables 7 and 8).  Throughout the monitoring, there was a progressive increase in the weight of the chicks of all the groups (figures 3 and 4). For chicks infected by Salmonella Typhimurium ATCC 14028, there was no significant difference in weight change compared to other groups (P = 0.9783) (figure 3). Same observation was done in chicks infected with Salmonella spp P19 (virulent strain) (P = 0.9492) (figure 4).3 days after infection with Salmonella Typhimurium, the bacterial load of Salmonella increased in all infected chicks, but differentially according to the groups. The bacterial load at day 3 was in the range 2000-30000 CFU/g. Treatment of the chicks with the extracts and colistin started at day 3 and continued until day 9. During treatment, the bacterial load gradually decreased in group 3 treated with colistin and disappeared on Day 9. In group 2 (infected and untreated), the bacterial load decreased slightly between the third and sixth day (11000 to 10000 CFU/g) before undergoing a considerable increase on the ninth day (10000 to 16000 CFU/g). In groups 4, 6 respectively treated with 100 and 400 mg/l of the extract, the bacterial load was first increased before falling down on day 9. In group 5 (treated with the extract at 200 mg/l), a gradual decline from the 3rd to the 9th day (21000 to 10.000 CFU/g) (figure 5) was observed.Bacterial load reduction between the 3rd and the 9th day after the infection (7 days of treatment) was assessed globally and summarized in the figure 6. The inoculum increased by 45.45% in group 2 (infected and untreated). It was reduced by 100% in lot 3 (treated with colistin). Treatment with leaves aqueous extract of Uvaria chamae also showed remarkable efficacy (bacterial load reduction between 52.38% and 98%).3 days after infection with Salmonella spp (virulent strain)(figure 7), the bacterial burden load of Salmonella increased in all infected chicks. The bacterial load at day 3 was in the range 3000-15000 CFU/g. Treatment of the chicks with the extracts and colistin started on day 3 and continued until day 9. During treatment, the bacterial load gradually decreased from 1500 to 1000 CFU/g in group 3 treated with colistin. In group 2 (infected and untreated), the bacterial load decreased slightly between the third and sixth day (9000 to 3000 CFU/g) before undergoing a considerable increase on the ninth day (3000 to 52,000 CFU/g). In groups 4, 6 respectively treated with 100 and 400 mg/l, the bacterial load was first increased before falling on day 9, whereas in group 5 treated with the extract at 200 mg / l, bacterial load were constant to 15000 CFU/g between day 3 and day 6 and decreased to 200 CFU/g at day 9 (figure 7).Bacterial load reduction between the 3rd and the 9th day after the infection (7 days of treatment) was assessed globally and summarized in the figure 8. The inoculum increased by 477.77 % in group 2 (infected and untreated). It was reduced by 33.33 % in lot 3 (treated with colistin), 98.66% in group 5, 99.33 % in group 6. The extract at 100 mg / l did not allow a reduction of the bacterial load (group 4).Experiment 3:Effects of Leaves aqueous extract of Uvaria chamae on biochemical and hematological parameters Effect of Leaves aqueous extract of Uvaria chamae on hematological and biochemical parameters was investigated to evaluate whether as a biologically active substance, this extract did not have a pathological effect on certain biochemical and hematological parameters. The results are shown in Figures 9 and 10.Uremia increased insignificantly (p>0.05) at day 4 in chicks which received 400 mg/l (4.66 g / l to 4.99 g / l) and 100 mg/l (4, 49 g / l at 5.27 g/l) of extract. As for those which received 200mg/l of extract, their uremia increased at day 7 (4.23g / l to 4.67g / l) .The creatinine concentration at day 4 increased insignificantly in chicks having 100 mg of extract (0.17g / l to 0.21g / l) and those which received the antibiotic (0.16g / l to 0.21g / l). In chicks which received 200mg (0.16g / l to 0.18g / l) and 400mg (0.17g / l to 0.19g / l) of extract, their creatinine increased at day 7 (p>0.05). Same observation was done with AST and ALT (no significant variation) (figure 9). With hematological parameters, the same observations are made. There was no significant difference in all groups. However, the number of blood cells increased from the 1st to the 4th day and from the 4th to the 7th day (figure 10). 
	Text18: NA
	Text19: a- InterpretationsThis study aimed to produce scientific data on in vitro and in vivo efficacy of extracts of Uvaria chamae, Lantana camara and Phyllantus amarus on multiresistant Salmonella spp isolated in Benin. In vitro anti-salmonella tests were used to assess the activity of the extracts of the three plants and to select the extract to be used for the in vivo tests. The performance of the in vivo efficacy test was preceded by an experimental infection which made it possible to choose the optimal concentration of the inoculum.In vitro anti-Salmonella activity of Uvaria chamae, Phyllantus amarus and Lantana camaraThe aqueous and ethanolic extracts of the leaves and bark of U. chamae showed an inhibition of Salmonella spp with the exception of the ethanolic extract of U. chamae’s roots. The aqueous extract of Uvaria chamae was active on 90% of the virulent Salmonella spp and on Salmonella Typhimurium ATCC 14028. These results can be compared to those obtained by Ogueke [17]. This author showed that at a concentration varying between 150-250 mg / ml, aqueous and ethanolic extracts of bark and the ethanolic extract of leaves of Uvaria chamae inhibited Salmonella Typhi. Aqueous and ethanolic extracts of Phyllantus amarus inhibited Salmonella spp with maximal inhibition diameter of 12 mm. The activity of Phyllantus amarus extracts on Salmonella spp were reported in 2008. Using agar cup diffusion method, the authors showed that ethanolic extracts of P. amarus were active on Salmonella Typhi [18]. In our study, only leaves ethanolic extract of Phyllantus amarus inhibit Salmonella Typhimurium ATCC 14028 (9.33±1.53 mm). The inhibitory power of the extract on the reference strain was greater than those obtained in a previous study. For concentrations ranging from 200 to 1000 µg / ml, the inhibition diameters varied between 7 and 9 mm on Salmonella Typhimurium ATCC 6539 [19].The ethanolic leaves extract of Lantana camara had an inhibition diameter of 8 mm on Salmonella Typhimurium ATCC 14028. The inhibitory power of extracts of Lantana camara on Salmonella spp has already been reported in the literature. Lyumugabe et al. [20] obtained an inhibition diameter of 11 mm on Salmonella Typhimurium. Experimental infection of three-day-old chicks with Salmonella Typhimurium ATCC 14028: Preliminary testTo achieve an experimental infection requires that certain experimental conditions be met. The most important are the virulence of the strain used, the choice of the appropriate study model, the choice of the dose and the optimal infective concentration. The choice of chicks as a study model was motivated by two main reasons. Firstly, Salmonella Typhimurium is known for his ability to infect birds, contaminate eggs [21] and be transmitted to humans. It is the main agent of salmonellosis in humans. Secondly, chicks have been used successfully for experimental infections of non-typhoid salmonellosis : for investigation of the invasiveness of Salmonella enterica in chickens [22] ; for investigation of the dynamics of egg contamination over an extended time course [23]; for investigation of pathogenicity of some avian Salmonella Serovars [24]. In this study, we choose three day old chicks for various reasons. One had to choose an age of susceptibility, an age when the animal's immune system is not mature enough to prevent infection. Such an age guarantees the establishment of the infection. Also it is known that in poultry, the signs of the disease are rarely observed after the first two weeks of life [25]. These strategic choices appear to be optimal since, 24 hours after the infection, the animals showed signs of salmonellosis, particularly in groups 2 and 3, which received the concentrations of inoculum 2 and 3 respectively. It was observed wet cloaca, diarrhea stool and somnolence. Clinical signs have been associated with the detection of salmonella in feces. The chosen model has therefore made it possible to reproduce the disease. Several studies have focused on the use of chicks at an age of susceptibility to optimize infection. Osman et al. (2010) used 1-day-old SPF White Leghorn chicks for inoculation with Salmonella Typhimurium. Beal et al. (2004) confirmed that Salmonella Typhimurium is a non-pathogenic commensal in chickens greater than three days of age and can colonize the tract sub-clinically for 8-9 weeks after experimental infection. However, it is possible to use older birds and have interesting results. It all depends on the nature of the study, the virulence of the strain, the concentration and the infective dose. For example, Pande et al. (2016) used with success henses of 14 weeks for oral induction with S. Typhimurium PT 9. The virulence of Salmonella Typhimurium ATCC 14028 was a guarantee because these virulence factors have been characterized by PCR by Deguenon et al. (2019). This study showed that the strain has 5 virulence genes: invA, spvR, SpvC, FimA and Stn. Spv genes are responsible for the systemic infection and multidrug resistance in humans and animals [28]. SpvC gene is able to inhibit the activation of macrophages [29]. Presence of fimA gene indicates the presence of fimbriae which is important for Salmonella spp to adhere to epithelial cells [27]. Stn gene is suspected to contribute to enterotoxigenic potency [30]. The presence of all these genes therefore guarantees the pathogenicity of Salmonella Typhimurium and its ability to infect chicks. This virulence explains why salmonellosis symptoms were observed in infected animals. Three infective concentrations were chosen because we had no assurance of sufficient bacterial load to induce salmonellosis in chicks of this age. We had to expand the possibilities. The results showed that only concentrations 2 and 3 could trigger the symptoms of salmonellosis. These symptoms were present until the 10th day of observation in the group 3 chicks while they disappeared between the fifth and the 7th day for the group 2. Salmonella spp were investigated in faecal specimens to support clinical observations. Salmonella spp were detected in chicks of group 2 and 3, three days after infection. Chickens infected with concentration 3 of inoculum still host Salmonella. By relating microbiological data to clinical observations, it seems obvious that only the infective 3 concentration was able to keep the 3-day-old chicks sicked for 10 days. This observation was reinforced by the count at day 9. The disappearance of Salmonella in group 2 could be explained by a positive reaction of the immune system of the birds. In vivo anti-Salmonella activity of Uvaria chamae using chick modelLeaves aqueous extract of U. chamae inhibit Salmonella Typhimurium ATCC in chicks at 100, 200 and 400 mg/L but the bacterial load was not canceled. This confirms the in vitro anti-Salmonella tests results which showed that this extract has a bacteriostatic effect on Salmonella Typhimurium ATCC 14028. On the other hand, at 200 and 400 mg / L, the extract showed a better in vivo activity than Colistin on virulent Salmonella spp P19. There is no scientific data on the in vivo activity of extracts of Uvaria chamae on Salmonella spp using chicks model. But interesting data exist about other natural substances. In a last study, Five-months-old local chickens, free of antibodies against fowl typhoid were used for challenge with Salmonella gallinarum. Administration of extract of Aloe secundiflora showed increase in the levels of interleukin 6 (IL-6) [31]. In a recent study, Piper beetle L. leaves extract when used in supplementation in drinking water helped to decrease the colonies of Salmonella sp. in small intestine of quails [32]. Mice model were also used to assess in vivo anti-Salmonella activity of natural substances. Punica granatum extract had significant effects on mortality and the numbers of viable S. Typhimurium recovered from feces after experimental infection [33]. c- b- limitationsFor Salmonella count and Salmonella detection, feacal samples used come from the group, not fron each birdsIt would be interesting to extend the study to more avant 9 days Post infections. It would help to globally apprciate evolution of the infection in untreated groupc- Yes. Chiks seems be a good model for in vivo test about non-typhoidal salmonellosis. This model is accessible, available and not expensive
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