


Toxicological profile of Jatropha curcas leaf extracts used in the traditional management of oxidative stress-related disorders
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ABSTRACT
Oxidative stress plays a central role in the development of several chronic diseases, including cardiovascular disorders, diabetes, cancer, and sickle cell disease. In sub-Saharan Africa, traditional medicine remains a widely used therapeutic alternative, with medicinal plants being extensively used to treat these conditions. Jatropha curcas is traditionally used for its potential health benefits; however, scientific data on its safety are still limited. This study aimed to evaluate the acute and subacute toxicity of Jatropha curcas leaf extracts in Wistar rats. The extracts were administered orally in single doses of 5000 mg/kg body weight and repeated doses of 500, 750, and 1000 mg/body weight, followed by clinical observations and biochemical, hematological, and histopathological evaluations. No deaths or obvious signs of toxicity were recorded. The median lethal dose (LD₅₀) was estimated at over 5,000 mg/kg body weight, indicating low acute toxicity. Subacute administration induced slight biochemical variations. With regard to biochemical parameters, daily administration of the extract revealed an increase in ALT at doses of 500, 750, and 1000 mg/kg and urea levels at doses of 750 and 1000 mg/kg body weight. However, these slight variations were not accompanied by significant histological alterations in the liver and kidneys. These results suggest that Jatropha curcas leaf extracts have a wide margin of safety, confirming their traditional use. Nevertheless, further clinical and long-term studies are needed to confirm their safety profile.
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1. INTRODUCTION
Oxidative stress plays a central role in the development of several chronic diseases, including cardiovascular disorders, diabetes, cancer, and sickle cell disease. The high cost of therapeutic treatment and the inaccessibility of conventional medical care lead many populations, especially those with low incomes, to turn to medicinal plants and traditional medicine (Zhang & Yang, 2024) ; (Agbor et al., 2023). It has proven to be a crucial resource in many parts of the world, especially in Africa, given its low cost and accessibility. As an accessible alternative to the limitations of modern medicine, the WHO promotes its use through initiatives such as the World Library of Traditional Medicine, with a particular emphasis on the importance of evaluating the efficacy and safety of the plants used (WHO, 2023). Among the plants commonly used, Jatropha curcas occupies a prominent place in traditional African pharmacopoeia. A tropical plant native to Central and South America, belonging to the Euphorbiaceae family, it is widely cultivated in various tropical and subtropical regions for its medicinal properties, oil, and potential as a biofuel (Abdelgadir & Van Staden, 2013a). Its leaves are used in traditional medicine to treat certain conditions, including malaria, fever, inflammatory pain, oral and dental conditions, and certain skin and digestive infections (Assogbadjo et al., 2010) ; (Abdelgadir & Van Staden, 2013b). Numerous recent studies have highlighted the countless bioactive compounds contained in this plant, which are responsible for various pharmacological activities such as antioxidant, anti-inflammatory, antibacterial, fungicidal, antidiabetic, anticancer, and antifalcemic (Oyama et al., 2016; Papalia et al., 2017) ; (Ahmad et al., 2023; Namadina et al., 2025). However, the use of Jatropha curcas raises toxicological concerns. The species is best known for the toxicity of its seeds and oil, which are rich in phorbol esters, molecules known for their irritant and hepatotoxic effects (Bueso et al., 2016). Nevertheless,, (Sawadogo, Sanou, Dabire, et al., 2018) reported that leaf extracts appear to have a higher overall tolerance. The objective of our study is to conduct a toxicological profile study of Jatropha curcas leaves to support their use in indications related to oxidative stress. A rigorous evaluation (acute and subacute toxicity, histological, biochemical, and hematological analyses) will enable us to better define a safety framework and support reliable therapeutic use.

2. MATERIALS AND METHODS
2.1 Materials
2.1.1. Plant material
The plant material consisted of fresh leaves of Jatropha curcas haversted at Adjagbo in the commune of Abomey - Calavi. Identification was carried out at the Benin National Herbarium under number HY 843/HNB. After being washed, cut and dried at a temperature of 20 °C±2 under air conditioning for two weeks, the roots were pulverized using an electric grinder (MARLEX Electronic Excella). The resulting powders were stored in plant packaging bags (double PM kraft bags) prior to extraction.
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Fig 1 : Plate showing the leaves of the plant species studied 
2.1.2. Biological material
The acute and subchronic toxicity studies were carried out according to the OECD guidelines, respectively Standards 425 and 407 (OCDE, 2022, 2025). The biological material consists of thirty-eight female rats of non-gravid Wistar strain, coming from the laboratory animal facility. Cytogenetic Histo-Embryology and Reproductive Biology of the Institute of Applied Biomedical Sciences (ISBA) Benin. These rats distributed as follows: acute toxicity eight rats and subchronic toxicity thirty-two rats. The rats used have a weight of between 160 g ± 20%.
2.2 Methods
2.2.1 Preparation of the ethanolic extract 
The extract was prepared according to the method described previously by Kpètèhoto et al. (2019). The powdered plant material (200 g) was extracted by maceration with stirring for 48 h at room temperature (20 °C±2) with 2000 ml of the ethanol-water mixture (50:50) using a mechanical shaker (IKA KS 260 basic). The extraction was carried out twice on the same starting plant material. The macerates obtained were filtered with cotton and then on Whatman paper (N°1001-150 Grade 1.150 mm Ø, batch of 100). The filtrates obtained were dried under reduced pressure using a rotary evaporator (BUCHI Rotavapor R-100). The extracts obtained were stored at 4 °C for phytochemical and biological analysis. 

2.2.2. Yield 
The yield of the extract was calculated according to the formula below: 
Yield (R) = ME/MV*100 with 
ME : Mass of extract; 
MV : Mass of plant material 

2.2.3. Procedure of the acute oral safety test
Acute toxicity by oral gavage was performed using an intragastric probe in accordance with (OCDE, 2022) Standard 425 guidelines. The rats were divided into two groups of three females, one treated group and one control group. Before administration, the rats were weighed and fasted for 18 hours with free access to water. The treated group received a single dose of 5000 mg/kg body weight of extract. The control group rats received only saline solution. After administration, the test and control rats had free access to water and pellets. Consumption was recorded daily and the rats were weighed on the 7th and 14th days. The rats were weighed the first day (D0) of the experimentation before the force-feeding and were weighed each week (D7, D14). For each batch and each week of weighing, the percentage P  is calculated following formula below where Po represents the weight at the day 0 (D0) of the treatment and Pn weight n days after (Galtier et al., 1974).
P =  X 100
 Animals are observed individually, at least once during the first 30 minutes after administration of the extract and regularly during the first 24 hours (with particular attention during the first 4 hours), for any signs of deficiency such as changes in skin and coat, somatomotor activity, and behavior. Attention should be paid to tremors, convulsions, salivation, diarrhea, lethargy, sleep, and coma. This observation continues thereafter, on a daily basis over a period of 14 days.

2.2.3. Oral subchronic safety test
Subchronic toxicity is effected by oral gavage using an intragastric probe on female rats following the guidelines of the (OCDE, 2025) OECD, Standards 407. The rats were divided into four (04) groups of three (03) rats including one (01) control group and three (03) treated groups. Before administration, the rats were weighed and fasted for 18 hours with free access to water. The treated rats received daily doses of 500, 750 and 1000 mg / kg bodyweight of extract, respectively, for 28 days. After each force-feeding, the rats have free access to water and granules. Drinks are taken every day and the rats are weighed on the 7th, 14th, 21st and 28th day. Rats are constantly observed during the first hours after force-feeding and daily during the experiment to record deaths and clinical signs.

2.2.4. Biochemical and hematological analysis method
The animals were removed for biochemical analyzes by the retro-orbital sinus puncture technique under slight ether anesthesia (DIABY, 2017). At the end of the treatment, the animals were fasted for 12 hours before being sampled. The blood samples were taken in an EDTA (anticoagulant) tube and a dry tube to measure some blood parameters such as NFS and biochemical parameters such as urea, creatinine and transaminases. The standard protocol used for the measurement of hematological and biochemical parameters is that reported in certain works (DIABY, 2017; Etame et al., 2017) (Mignanwandé et al., 2020)

2.2.5. Expression of weight gain or loss of organs
At the end of each toxicity test, namely acute and subacute toxicity, the animals were sacrificed, and vital organs such as the liver and kidneys were removed and weighed. The expression of weight gain or loss of the organs removed after sacrifice was determined using the following formula : 
Relative mass (g/100 pc) = 
Any discrepancies observed between the treated batch and the control batch indicate the potential effects of the test product (Lazic et al., 2020).

2.2.6. Histological method
The technique for making tissue sections used in this work is formalin fixation suitable for observations under light microscopy. The standard protocol used for the histological section is that reported in certain works (Etame et al., 2017; Mignanwandé et al., 2020). It requires seven steps, namely removal, fixation, progressive dehydration, inclusion in paraffin, cutting, coloring and assembly. Following the blood sample, the rats are sacrificed by total drowsiness with chloroform. The kidneys and liver were removed, weighed and immediately introduced into physiological water for rinsing. The organs are then fixed for ten days by immersion in 10% buffered formalin intended to immobilize the cellular and tissue structures, in a state as close as possible to their living state. This fixing phase is followed by dehydration by passage of the fragments in successive ethanol baths of increasing degree and then in a series of toluene baths for cleaning. Dehydration is succeeded by the inclusion in paraffin, a hardening and preservative substance which allows the achievement of fine and regular cuts. The paraffin block obtained in cassettes is obtained. The fine sections (2 to 5 μm thick) of the paraffin block will be made with a microtome. These sections collected on glass slides numbered beforehand. The slides are incubated for 24 hours. Finally, we will proceed with mounting following dehydration (alcohol baths of increasing degree). The haematoxylin and eosin stained sections mounted between slide and coverslip are ready to be observed under an optical microscope.

2.2.7. Statistical analyzes
The data generated are expressed as Average ± Standard Error of Average (SEM). The comparisons between the control values and those of the treated groups were carried out by the “Student” test at the threshold of (p <0.05) according to the ANOVA statistical model with the Epi info7.2 software. The difference was considered statistically significant when the p-value was less than 0.05.

2.2.8 Ethics Committee
The experimental procedures were carried out after the approval of the ethical guidelines of the Ethics Committee of the Institute of Applied Biomedical Sciences (ISBA). All the experiments were carried out in accordance with the directives for the care and use of laboratory animals and the European Union statutes concerning the handling of laboratory animals (86/609 / EEC) (Irie-N’guessan et al., 2019).

3. Results
3.1 Results of the acute oral safety test
3.1.1 Clinical signs of intoxication
The acute oral toxicity study conducted on Wistar rats showed that the hydroethanolic extract of Jatropha curcas leaves at a single dose of 5000 mg/kg had no adverse effects. No abnormal reactions were recorded during the first four hours following administration of the extract at a single dose of 5000 mg/kg body weight in the treated groups compared to the control group. During the 14-day follow-up period, no deaths were recorded. Clinical signs of acute intoxication such as calmness, abdominal twisting and rapid breathing were not observed during the first hours of the study period. The behaviour of the treated animals remained normal and comparable to that of the control group. However, scratching of the muzzle with the upper limbs and against the cage walls was observed in the first few minutes after administration. These disturbances lasted only about 30 minutes. The treated animals returned to normal after 30 minutes.

3.1.2 Evolution of the mass of animals
Figure 2 below shows the evolution of the weight growth of the animals during the 14 days of experimentation.
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Figure 2: Evolution of the body mass of the animals
All animals experienced positive weight changes during the experiment. The evolution of the body mass of the treated animals did not show any statistically significant difference compared to the control batch (Figure 2). 
3.1.3 Water and pellet consumption
The results of the water and granule consumption of the test and treated batches during the two weeks of follow-up are recorded in table 1.
Table 1 : Granules and water consumption
	Material consumption
	Week
	                   Quantity


	
	
	Control batch
	Treated batch 
45,14± 3,94

44± 3,85
0,520

72,57±4,40
69,26±4,16
                        0,135

	Granules (g)
	1
	39,71 ± 2,24

	

	
	2
	43 ±2,50
	

	
	P. value
	
	

	Water (ml)
	
	
	

	
	1
	71,28 ± 1,74
	

	
	2
	73,14 ± 2,79
	

	
	
P. value
	
	


Results as mean ± standard error of the mean (SEM); *Significant results: p<0.05
Reading Table 1 shows no statistically significant difference in the consumption of granules and water between the treated batch and the control batch.
3.1.4 Mass of organs removed
After the 14 days of follow-up, the organs (liver; kidneys) are removed and relative mass of the treated batch are compared with those of the control batch in Table 2.
Table 2 : Reveals that at the end of treatment, relative mass of the organs removed from the treated rats (kidney and liver)

	Organs harvested
	Control batch
	Treated batch
	P-value

	Liver
	3,19 ± 0,12
	4,04 ± 0,09
	0,148

	Kidneys
	0,30 ± 0,02
	0,33 ± 0,04
	0,198


Average Results ± Standard Average Error (SEM) ; * = Significant results : p <0.05
Analysis of Table II reveals that at the end of treatment, relative mass of the organs removed from the treated rats (kidney and liver) did not differ significantly (p > 0.05) from that of the controls. The various extracts did not cause an increase in organ weight.

3.1.5 Haematological parameters
Table 3 above presents the results of the hematological parameters.
Table 3 : Hematological parameters
	Haematological
parameters
	Control batch
	Treated batch 
	P- value

	RBC (108 / mm3)
	4,88±0,90
	5,05±0,67
	0,184

	WBC (103 / mm3)
	6,018±2,38
	4,94±1,89
	0,661

	HGB (g/dl)
	12,87±0,47
	14,22±0,85
	0,134

	HCT (%)
	40,16±1,41
	43,11 ±1,63
	0,235

	PLT (103 / mm3)
	358±13,55
	402±23,15
	0,198


Average Results ± Standard Average Error (SEM) ; * = Significant results : p <0.05
The administration of the ethanolic extract of Jatropha curcas at the single dose of 5000 mg / kg of body weight did not show any statistically significant difference on the hematological parameters (white blood cells, number of platelets; red blood cells; hemoglobin) between the treated batch and the control batch.

3.1.6 Biochemical parameters
Table 4 presents the results of the biochemical parameters.
Table 4 : Biochemical parameters
	Biochemicals parameters
	Control batch
	Treated batch
	P- value

	Urea (g/l)
	0,29 ± 0,012
	0,38 ±0,043
	0,125

	Creat (mg/l)
	9,04 ±0,24
	10,41 ± 0,154
	0,211

	ASAT (UI/l)
	188,64± 19,22
	189,23±35,25
	0,085

	ALAT (UI/l)
	104,20 ± 11,04
	100,43±18,65
	0,185


Average Results ± Standard Average Error (SEM) ; * = Significant results : p <0.05
The administration of hydroethanolic extract of Jatropha curcas at a single dose of 5000 mg/kg body weight did not result in any statistically significant differences in liver and kidney parameters between the treated group of rats and the control group.

3.1.7 Histological examinations
Figures 3 and 4 presents the results of the histological tests (acute toxicity test) carried out on the liver and the kidneys of the animals.
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Figure 3 : Liver section of spleens from the control group (A) and group (B) fed with 5000 mg/kg body weight of hydroethanolic extract of Jatropha curcas (Gr = 400X). Hepatocytes (arrows); Centrilobular vein (V) ; Venous sinusoids (S)
The livers of the rats fed the hydroethanolic extract at 5000 mg/kg body weight (Figure 3B) showed no visible abnormalities compared to the control group (Figure 3A).
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Figure 4 : Renal section of spleens from the control group (A) and group (B) treated with hydroethanolic extract of Jatropha curcas 5000 mg/kg body weight (Gr = 400X). Glomeruli (G) ; Proximal Tubules (PT) ; Distal Tubules (DT) ; Collecting Ducts (CD)

3.2 Results of the oral subchronic safety test
3.2.1 Clinical signs of intoxication
During treatment, no changes in behaviour were observed in the treated rats compared to the controls. No mortality was recorded in either the control group or in the groups of rats treated with doses of 500, 750 and 1000 mg/kg.

3.2.2 Changes in the body mass of animals
Figure 5 below shows the evolution of the body mass of the different batches treated in comparison to the control batch.
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Figure 5: Evolution of body mass subchronic toxicity
During the 28 days of treatment, the body weight of all rats was monitored weekly. The body weight of the rats increased gradually over time. The body mass gain in rats treated with different doses of 500, 750, and 1000 mg/kg PC with hydroethanolic extract of leaves of Jatropha curcas was roughly the same, and there was no significant difference (p> 0.05) between the treated rats and the control rats.

3.2.3 Evolution of water consumption
Table 6 below shows the evolution of the water consumption of the animals during the 28 days of the experiment
Table 5 :  Granules and water consumption
	Consumption
	Week
	
	Quantity
	
	

	
	
	Control batch
	Treated batch 500mg/Kg
	Treated batch 750mg/Kg
	Treated batch 1000mg/kg

	Granules (g)
	1
	56,14±2,30
	55,11±1,45
	60,25±3,33
	64,11±3,18

	
	2
	58±2,33
	58,55±2,23
	62,22±3,07
	68,33±3,03

	
	3
	65±3,75
	64,74±3,67
	68,28±3,65
	75,22±2,90

	
	4
	68,35±4,05
	66,44±1,23
	73,71±2,35
	80,14±3,21

	Monthly average

	
	61,87±3,46
	61,21±2,21
	66,11±1,78
	71,95±2,76

	P- value
	
	
	0,135
	0,105
	0,231

	
	
	
	
	
	

	Water (ml)
	1
	81,48±2,89
	82,41±3,33
	85,51±4,33
	83,31±3,26

	
	2
	88,33±3,34
	84,25±2,87
	85,24±1,03
	84,15±1,32

	
	3
	92,45±2,45
	91,85±1,84
	92±1,66
	92,64±2,53

	
	4
	97,55±2,77
	98,25±2,38
	98,28±1,86
	97,05±2,90

	Monthly average

	
	89,95±1,66
	89,19±2,23
	90,25±1,27
	89,28±2,15

	P. value
	
	
	0,188
	0,215
	0,235


Results as mean ± standard error of the mean (SEM); *Significant results : p<0.05 
Analysis of Tables 5 shows no statistically significant difference in pellet and water consumption between the different treated groups and the control group, p>0.05.

3.2.4. Hematological parameters
The table 6 presents the results of the hematological tests carried out on animals.
	
	
	Dose
	
	

	Parameters
	Control batch
	500mg/Kg
	750mg/Kg
	1000mg/Kg

	RBC (108/mm3)
	4,65±0,07
	4,88±0,25
	4,96±0,28
	5,11±0,23

	WBC 103/mm3)
	6,84±0,33
	5,95±0,83
	5,89±0,42
	      5,25±1,13

	HGB (g/dl)
	12,85±0,38
	13,02±0,23
	13,25±0,18
	14,02±0,33

	HCT (%)
	39,55±1,25
	40,1±1,11
	42,15±0,17
	43,31±1,41

	PLT (103/ mm3)
	320,15±25,14
	335,5±34,83
	312±32,45
	302±28,78


Results as mean ± standard error of the mean (SEM) ; *Significant results : p<0.05
Analysis of the table shows no significant difference between the treated spleen batch and the control batch. 

3.2.4. Biochemical parameters
Table 7 below shows the results of the biochemical parameters.
Table 7 : Results of the biochemical parameters
	Paramètres
	Control
	500mg/kg
	750 mg/kg
	1000mg/kg

	Urea (g/L)
	0,30±0,04
	0,37±010
	0,71±0,08*
	0,88±0,015*

	Creatinine (mg/L)
	8,24±0,28
	6,87±0,11
	8,22±0,15
	6,28±0,18

	ASAT (UI/L)
	144,33±11,24
	129,42±11,36
	108,99±0
	82,13±0,71

	ALAT (UI/L)
	82,33±9,13
	152,36±10,040*
	528,68±5,76*
	200,36±12,61*


Results in Mean ± Standard Error Mean (SEM) * = Significant difference (P < 0.05)
Daily oral administration of hydroethanolic extract from the leaves of Jatropha curcas to rats for 28 days altered the values of biochemical parameters. Indeed, urea and ALAT levels at doses of 750 and 1000 mg/kg varied significantly compared to control rats. At a dose of 500 mg/kg, only the ALAT (TGP) level showed a significant difference compared to the control group.

3.2.5. Relative organ mass
The table below shows the relative mass of organs taken from animals at different doses of hydroethanolic extract of Uvaria chamae after 28 days.
Table 8 : Relative mass of organs taken from animals at different doses
	Relative organ weights (g/100 g BW) Subacute toxicity

	Organs
	Control batch
	500mg/kg pc
	750 mg/kg pc
	1000 mg/kg pc

	Kidneys
	0,22 ± 0,04
	0,23 ± 0,04
	0,26 ± 0,03
	0,25 ± 0,02

	P- value
	
	0,198
	0,205
	0,147

	Liver
	2,84 ± 0,13
	2,24 ± 0,15
	2,72 ± 0,17
	2,42± 0,12

	P- value
	
	0,148
	0,133
	0,166


Results as mean ± standard error of the mean (SEM) ; . (ns) not significant if p > 0.05
Analysis of the table reveals that at the end of the experiment, the weight of the organs removed from the treated rats (kidney and liver) did not differ significantly (p > 0.05) from that of the controls. The various extracts did not cause an increase in organ weight.
Abbreviations: Crea, Creatinine; ASAT, aspartate aminotransferase ; ALAT, alanine aminotransferase, RBC, red blood cells; WBC, White blood cell count; HGB, hemoglobin concentration ; HCT, haematocrit ; PLT, platelet count.

3.2.6. Histological examinations
Figures 6 and 7 presents the results of the histological tests (subchronic toxicity test) carried out on the liver and the kidneys of the animals.
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Figure 6: Liver histology of control rats (A) and rats fed with ethanol extract of Jatropha curcas at 500 mg/kg (B), 750 mg/kg (C), and 1000 mg/kg (D) of body weight. Magnification = 400X. Venous sinusoids (S); Hepatocytes (arrows); Centrilobular vein (V)
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Figure 7: Renal histology of control rats (A) and rats fed with Uvaria chamae ethanol extract at 500 mg/kg (B), 750 mg/kg (C) and 1000 mg/kg (D) of body weight. Magnification = 400X.   Proximal tubules (PT); Collecting ducts (CD); Glomeruli (G); Distal tubules (DT) ; Gr 400X.

4- Disscussion
[bookmark: _Hlk206836501]The toxicity test results show that all of the animals experienced weight gain during the experiment. Weight change is used as a general indicator of the adverse effects of chemical compounds (Van Berlo et al., 2022). Thus weight gain is correlated with the physiological state of the animal and can be explained by the absence of clinical signs of toxicity such as drowsiness, anorexia (Betti et al., 2012). Observation of the behavior of the animals during the study period made it possible to observe that, whatever the dose of the extract administered, no abnormal behavior was observed. No deaths were also observed in both the acute and subacute toxicity batches. This testifies to the nonlethality of the extract of Jatropha curcas at the doses used. The lethal dose of the extract is greater than 5000mg / kg of body weight. These results confirm those of (Sawadogo et al., 2018).Nga et al.(2017) used the same method and showed that LD50 of Alchornea cordifolia (Euphorbiaceae) leaves extract is greater than 5000 mg/kg body weight. Mignanwandé et al.(2020) and Oluremi et al.(2024) obtained similar results with the extract of Crateva adansonii (Capparidaceae) and Uvaria chamae (Annonaceae) leaves. Water and food consumption is a potential indicator for detecting possible physiological disorders (OCDE, 2022, 2025). At the end of our study, no significant variation was observed between the treated animals and the controls, suggesting that the hydroethanolic extract of Jatropha curcas leaves does not affect the appetite or water balance of rats. Similar results have been reported in studies by (Bele et al., 2023; Nasiatul Baroroh. et al., 2023; Sawadogo et al., 2018)  where the administration of aqueous or hydroethanolic preparations did not cause any changes in feeding behavior or water consumption. Numerous toxicity studies conducted on other hydroethanolic plant extracts have revealed that in the absence of overt toxicity, parameters associated with food and drink intake remain unchanged (Mignanwandé et al., 2020) ; (Mihretu et al., 2023). Hematological markers are parameters that reflect physiological integrity and are commonly assessed during acute and subacute toxicity testing. In our series of experiments, the absence of significant differences between the treated and control groups indicates that the hydroethanolic extract of Jatropha curcas leaves did not disrupt hematopoiesis at the doses tested. These results are consistent with recent studies conducted on hydroethanolic leaf extracts, which report stable hematological profiles after repeated administration. (Nasiatul Baroroh. et al., 2023 ; Sawadogo et al., 2018). However, other studies have shown that certain seed derivatives, particularly oils containing phorbol esters, can alter hematological parameters and induce signs of toxicity, highlighting the fact that the plant fraction and extraction method have a significant impact on safety.(Muhammad et al., 2023) ; (Cao et al., 2025) In other words, the absence of any observed effect for a hydroethanolic extract of leaves does not allow extrapolation to other preparations, especially seed oil, without further evaluation. With regard to biochemical parameters, daily administration of the extract revealed an increase in ALAT at doses of 500, 750, and 1000 mg/kg and in urea levels at doses of 750 and 1000 mg/kg body weight. These combined observations indicate possible liver damage as well as functional impairment of the kidneys or a lack of urea clearance. Furthermore, histological sections of the liver and kidneys revealed no morphological abnormalities. The absence of histopathological abnormalities observed in the liver and kidney tissues of rats treated with hydroethanolic extract of Jatropha curcas leaves contrasts with significant elevations in biochemical parameters such as ALT and urea. This discrepancy can be explained by several mechanisms. On the one hand, enzyme tests are often more sensitive and earlier than histology; enzyme leakage may reflect functional damage or reversible metabolic disruption in hepatocytes without immediately causing structural lesions visible under an optical microscope. On the other hand, transient biochemical abnormalities may result from enzyme induction, moderate oxidative stress, or an adaptive metabolic effect that does not necessarily progress to necrosis or tissue inflammation detectable by conventional histology. These observations are corroborated by previous studies, such as that of Igbinosa et al. (2013), who reported biochemical changes without significant histopathological alterations in rats treated with Jatropha curcas leaf extract. Similarly, a study conducted by (Oboma et al., 2024) observed elevations in liver enzymes (ALT, AST) and creatinine in rats treated with hydroethanolic extract of Jatropha curcas leaves, without significant histopathological abnormalities.

5- Conclusion
The evaluation of the acute and subacute toxicity of the hydroethanolic extract of Jatropha curcas leaves revealed a favorable safety profile. No mortality or clinical signs of toxicity were observed, and hematological parameters remained comparable to those of the control group. Biochemical variations, notably increased ALAT and urea levels, were recorded at higher subacute doses, but without histopathological correlates. Therefore, the dose of 500 mg/kg bw can be considered as the No Observed Adverse Effect Level for this extract, indicating a relative safety margin. These findings support the relative safety of the leaves, in contrast to Jatropha curcas seeds and oils, which are well known for their toxicity, and warrant further chronic studies to better establish safety thresholds.
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