
 

 

Original Research Article 
 
Acute and subchronic toxicities of the aqueous 

extract of the Hymenocardia acida 
(Euphorbiaceae) roots in rodents 

 
 
.

ABSTRACT  
The roots of Hymenocardia acida are used in traditional African medicine to treat mainly 
erectile dysfunction. This study aims to evaluate the lethal and sub-lethal toxicities of the 
aqueous extract of Hymenocardia acida roots in in two rodents species, namely Mus 
musculus and Rattus norvegicus. The acute intraperitoneal and oral toxicities of the extract 
were determined by the method of Miller and Tainter. Subchronic oral toxicity with doses of 
500 and 1000 mg/kg body weight was assessed according to the slightly modified OECD 
408 method. The results showed that the 50% intraperitoneal lethal dose was 223.87 mg/kg 
body weight in mice. In addition, the 50% oral lethal dose in mice was greater than 12,000 
mg/kg body weight. In the subchronic study, the extract induced a significant (P < .001) 
increase in white blood cell count at 1000 mg/kg body weight after 60 days of treatment. 
From the thirtieth day of treatment onwards, the extract induced a significant (P < .05) 
reduction in blood glucose levels at the 500 mg/kg body weight dose and a significant (P < 
.05) increase in blood glucose levels at the 1000 mg/kg body weight dose. Aqueous extract 
of Hymenocardia acida roots is toxic by the intraperitoneal route and exerts a non-specific 
immunity action at high doses. It was harmless to rats at doses of 500 and 1000 mg/Kg of 
body weight. 
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1. INTRODUCTION  
 
In recent years there has been a renewed interest in herbal medicine. Indeed, more and 
more people are using herbal medicines to treat themselves [1]. It should be noted that the 
traditional use of any plant for therapeutic purposes does not guarantee its safety [2]. While 
the pharmacological effects of many plants have been proven in various laboratories, their 
toxicity is generally unknown. Therefore, toxicity assessment of herbal preparations is 
important in determining the safety of these remedies.  
Hymenocardia acida (Euphorbiaceae) is a dioecious, deciduous shrub, reaching 6-10 m in 
height, with smooth, light brown or grey bark [3]. It is a savannah species, common in 
northern Côte d'Ivoire and Burkina Faso, whose range extends well beyond West Africa to 
Uganda [4]. In powder or paste form, the bark is ingested to treat abdominal pain, diarrhoea, 
dysentery, menstrual pain, female sterility, painful swellings, coughs and epileptic fits [5]. 
Chemical studies on H. acida have revealed the presence of alkaloid, anthocyanin, 
anthraquinones, carbohydrates, glycoside, cardiac, flavonoids, phenols, saponins, steroids, 
tannins and [6,7]  
The present study aims to evaluate the acute and subchronic toxicities of the aqueous 
extract of H. acida roots in rodents.  
 



 

 

2. MATERIALS AND METHODS  
 
2.1 Experimental Animals 

Mice of the species Mus musculus, Swiss strain, 8 weeks old and weighing between 20 and 
30 g were used for the acute toxicity experiments. Rats of the species Rattus norvegicus, 
Wistar strain, aged 8 weeks and weighing between 80 and 100 g were used for the 
subchronic toxicity test. These animals (males and females) came from the vivarium of the 
Ecole Normale Supérieure (Abidjan, Cote d'Ivoire). In this vivarium, the average temperature 
is 28 ± 2 °C with a relative humidity of 60% and a photoperiod of 12/12. The animals were 
fed with a standard diet for experimental animals and received water ad libitum. Animals 
were handled according to the guidelines of the Ethical Committee on the use and care of 
experimental animals of the Department of Biosciences, Université Félix Houphouët-Boigny. 

 

2.2 Plant material  
 
The roots of H. acida were collected in Korhogo in the Poro region (Cote d'Ivoire). They were 
chosen because they are traditionally used by the local population to treat erectile 
dysfunction. A sample of this plant was identified at the National Floristic Center of the 
University of Félix HOUPHOUËT-BOIGNY (Abidjan, Cote d'Ivoire).  
 

2.3 Preparation of the aqueous extract 
 
The roots of H. acida were cut into small pieces and dried in a room at room temperature 
(28-30°C). Three hundred g (300 g) of H. acida root were boiled in 1000 mL of distilled water 
for 30 min in a glass vessel. After cooling and filtration through cotton wool and Wattman 
paper, the resulting decoctate was freeze-dried. The powder obtained after freeze-drying 
constitutes the aqueous extract of H. acida roots (AEHA) 
 

2.4 Acute toxicity study 

Acute toxicity by intraperitoneal injection was performed with 30 mice divided into 5 groups 
of 6 subjects (male and female) each. Four groups were treated with increasing doses of 
AEHA ranging from 100 to 400 mg/kg body weight (BW). The control were given saline 
(NaCl 9‰). The mortality rate was recorded for each dose used. A dose-lethality curve 
representing the percentages of mortality versus the logarithms of the doses was plotted [8]. 
Acute oral toxicity was performed with 30 mice divided into 6 groups of 5 animals each. Five 
groups were treated with increasing doses of AEHA ranging from 2000 to 12000 mg/kg BW. 
The control received distilled water. Mortality, morbidity and weight change were recorded 
over 14 days [8]. 
 

2.5 Subchronic toxicity study 

Subchronic oral toxicity was assessed according to the Organisation for Economic Co-
operation and Development 408 method, slightly modified [9]. Forty-eight (48) adult rats 
were divided into 3 groups of 16 animals each. Each group contained an equal number of 
males and females and was treated as follows: 
- Group 1: control, receiving distilled water;  
- Group 2: treated, receiving 500 mg/kg BW of AEHA;  
- Group 3: treated, receiving 1000 mg/kg BW of AEHA.  



 

 

The animals received a daily volume of 1 mL of either distilled water or extract per route. The 
animals were weighed weekly. On days 30 and 60 of treatment, 24 subjects (4 males and 4 
females) were randomly selected from each group and sacrificed by decapitation. The blood 
was collected for the determination of hematological and biochemical parameters. The liver, 
lungs, heart and kidneys were removed, weighed immediately and fixed in 10% formalin for 
histopathological study.  
 

2.6 Diagnostic 

Blood glucose, uric acid and triglycerides were determined by enzymatic tests [10,11]. Total 
cholesterol was determined by the enzymatic test of Allain et al. [12]. Urea was determined 
by a kinetic assay in which the onset of the reaction is linear within a defined time interval 
[13]. Alanine aminotransferase (ALT), aspartate aminotransferase (AST) and creatinine were 
determined by colorimetric methods [14,15,16]. The determination of white blood cells, red 
blood cells, platelets and haematocrit was performed according to the standard methods of 
Baker et al. [17]. 
Organs were preserved in 10% formalin for 48 hours and cut to a thickness of 4 μm using a 
microtome after embedding in paraffin. The organs were then stained with hematoxylin-
eosin, fixed between slide and coverslip before being observed using a camera microscope. 
The histopathological evaluation was performed according to the method described by Lamb 
[18]. 

2.7 Statistical analysis 

Statistical analysis of the experimental results was performed using GraphPad Prism 5.01 
(USA). The values are presented as mean ± standard error (M ± SEM). The data were 
evaluated by the one-way ANOVA method of analysis followed by Tukey's multiple 
comparison test at the 5% threshold to assess the significance of the observed differences. 
 

3. RESULTS  
 
3.1 Acute intraperitoneal toxicity 

Intraperitoneal administration of AEHA caused a decrease in mobility and an increase in 
drowsiness time in mice. The first deaths occurred 1 hour after treatment. The 50 % Lethal 
Dose (LD50) value of AEHA in mice by the intraperitoneal route is 223.87 mg/kg BW (Fig 1)  

3.2 Acute oral toxicity 

Fig 1 Oral administration of AEHA did not result in death in mice. The oral LD50 of AEHA in 
mice is therefore greater than 12,000 mg/kg BW. 
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Figure 1: Dose-fatality curve after intraperitoneal injection of AEHA to mice 

3.3 Subchronic toxicity 

3.3.1 Effect of AEHA on the evolution of the body weight of animals 

During treatment, the body weights of the rats increased progressively with time. The body 
weight gain of animals treated with 500 and 1000 mg/kg BW of AEHA was approximately the 
same and there was no significant difference between the treated and the control (Figs 2 
and 3). 
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Figure 2. Effect of different doses of AEHA administration on the body weight of males after 
60 days treatment. 

Data are presented as mean +/- SEM (n = 8) 
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Figure 3. Effect of different doses of AEHA administration on the body weight of females 
after 60 days treatment. 

Data are presented as mean +/- SEM (n = 8). 
 

3.3.2 Effect of AEHA on vital organ weights of animals 

After 30 days of treatment with AEHA, the results showed no significant change in the 
weights of kidney, heart, liver and lung in the animals compared to the controls. However, 
after 60 days of treatment with AEHA, there was a significant (P ˂ .05) increase in heart 
weight in females at 500 and 1000 mg/kg BW compared to control. Also there was a 
significant increase (P ˂ .05) in kidney weight in females at 500 mg/kg BW compared to 
control. Then, the results showed respectively a significant increase in lung weight in 
females at 500 (P ˂ .05) and 1000 mg/kg BW (P ˂ .01) compared to control and no 
significant variation in treated males compared to control. Finally no significant variation in 
liver weight in males and females compared to controls on day 60 of AEHA treatment was 
revealed. (Table I). 

Table I. Effect of different doses of AEHA administration on vital organs of animals after 60 
days treatment. 
 

 Treatment (60 days) 

Vital organs 
(g/100g BW) 

Control AEHA500 AEHA1000 

Heart 
Male 0,35 ± 0,01 0,31 ± 0,01 0,33 ± 0,01 
Female 0,30 ± 0,02 0,38 ± 0,01 * 0,37 ± 0,01 * 

Liver  
Male 2,82 ± 0,13 2,76 ± 0,11 3,12 ± 0,12 
Female 3,01 ± 0,08 3,47 ± 0,15 3,35 ± 0,15 

Kidney 
Male 0,94 ± 0,04 0,96 ± 0,04 0,94 ± 0,06 

Female 0,45 ± 0,02 0,55 ± 0,02 * 0,56 ± 0,03 

Lung 
Male 0,97 ± 0,12 0,76 ± 0,08 0,95 ± 0,05 

Female 0,60 ± 0,02 0,73 ± 0,05 * 0,85 ± 0,01 ** 

 
Data are presented as mean ± SEM (n = 8). * P < .05, ** P < .01 
 
 



 

 

3.3.3 Effects of AEHA on hematological parameters in animals 

Administration of AEHA induced a significant (P ˂ .05) increase in white blood cell count at 
500 mg/kg BW in females and at 1000 mg/kg BW (P ˂ .001) in males and females after 30 
days of treatment. For blood platelets, AEHA treatment resulted in a significant decrease (P 
˂ .05) at 1000 mg/kg BW after 30 days of treatment. Red blood cells, hematocrit, and 
hemoglobin did not change significantly in animals after 30 and 60 days of AEHA treatment 
compared to controls (Table II and III). 
 
Table II. Effect of different doses of AEHA administration on the white blood cell, red blood 
cell, hemoglobin, hematocrit, blood platelet of animals after 30 days treatment. 
 

 
Treatment (30 days) 

Control AEHA500 AEHA1000 

WBC (×103 μL-
1) 

Male 21,98 ± 1,41 23,64 ± 0,7 40 ± 0,9 *** 
Female 5,48 ± 0,54 7,84 ± 0,76 * 13,4± 0,5 *** 

RBC (×106 μL-
1) 

Male 6,61 ± 0,11 6,94 ± 0,2 7,15 ± 0,13 

Female 6,38 ± 0,20 6,94 ± 0,3 6,38 ± 0,59 

HGB (g/dL) 
Male 10,93± 0,55 11,60 ± 0,15 12,27 ± 0,29 

Female 11,58 ± 0,46 11,97 ± 0,52 11,13 ± 0,67 

HCT (%) 
Male 36,20 ± 2,85 39,43 ± 0,90 41,13 ± 1,88 

Female 42,57 ± 2,17 40,17 ± 1,91 37,33 ± 2,26 

PLT (×103 μL-
1) 

Male 857 ± 57 1323 ± 149 785 ± 91 

Female 662 ± 12 661 ± 6 616 ± 3 * 

 
Data are presented as mean ± SEM (n = 8). * P < .05, ** P < .01, *** P < .001 
 
 
Table III. Effect of different doses of AEHA administration on the white blood cell, red blood 
cell, hemoglobin, hematocrit, blood platelet of animals after 60 days treatment. 
 

 
Treatment (60 days) 

Control AEHA500 AEHA1000 

WBC (×103 μL-1) 
Male 24,00 ± 2,08 21,30 ± 0,64 23,73 ± 0,86 
Female 12,87 ± 0,8 14,4 ± 0,8 11,67 ± 0,29 

RBC (×106 μL-1) 
Male 8,32 ± 0,10 8,44 ± 0,22 8,42 ± 0,41 

Female 7,66 ± 0,33 8,05 ± 0,08 8,01 ± 0,15 

HGB (g/dL) 
Male 13,77 ± 0,12 14,23± 0,32 13,73 ± 0,52 

Female 13,40 ± 0,96 13,90 ± 0,32 13,17 ± 0,41 

HCT (%) 
Male 45,73 ± 0,03 46,20 ± 1,51 45,17 ± 2,17 

Female 45,90 ± 1,00 45,97 ± 0,28 41,93 ± 2,04 

PLT (×103 μL-1) 
Male 996 ± 84 950 ± 82 875 ± 47 

Female 795 ± 2 826 ± 20 762 ± 5 

 
Data are presented as mean ± SEM (n = 8). * P < .05 

3.3.4 Effects of AEHA on serum glucose and lipid concentration 



 

 

The blood glucose and lipid values of the animals after 30 and 60 days of treatment with 
AEHA are shown in Table IV. The extract induced after 30 and 60 days of treatment a 
significant decrease (P ˂ .05) in glucose level at 500 mg/kg BW and a significant increase (P 
˂ .05) in glucose level at 1000 mg/kg BW in males compared to control; On the other hand in 
females no significant variation was observed compared to controls. On the 30th day of 
treatment there was a significant increase (P ˂ .01) at 500 and 1000 mg/kg BW in triglycerid 
level in males compared to control. Also a significant (P ˂ .05) increase in triglycerid level is 
observed at 500 mg/kg BW in females compared to control. At day 60, a significant (P ˂ .05) 
increase in triglyceride level at 1000 mg/kg BW was observed in females compared to 
control. After 60 days of treatment there was a significant (P ˂ .01) decrease in cholesterol 
level at 1000 mg/kg BW in males compared to control. 

Table IV. Effect of different doses of AEHA administration on serum concentrations of 
Glucose, Triglycerid and total cholesterol of animals 
 

Duration of 
treatment 

Doses  
(mg/Kg BW) 

Glucose (g/L)  Triglycerid g/L) 
Total cholesterol 
(g/L) 

30 days 

Control 
Male 1,15 ± 0,04  0,80 ± 0,10  0,76 ± 0,01 

Female 1,01 ± 0,061  0,71 ± 0,02  0,74 ± 0,04 

AEHA500 
Male 0,97 ± 0,01**  0,83 ± 0,03  0,75 ± 0,01 

Female 0,87 ± 0,09  0,85 ± 0,02*  0,85 ± 0,02 

AEHA1000 
Male 1,27 ± 0,03*  0,79 ± 0,04  0,75 ± 0,01 

Female 0,91 ± 0,04 0,76 ± 0,03 0,82 ± 0,01 

60 days 

Control 
Male 1,09 ± 0,014  0,74 ± 0,02  0,77 ± 0,01  

Female 0,90 ± 0,06  0,58 ± 0,07  0,66 ± 0,07 

AEHA500 
Male 0,87 ± 0,02***  0,73 ± 0,01 0,75 ± 0,03 

Female 0,89 ± 0,05  0,45 ± 0,01  0,78 ± 0,01 

AEHA1000 
Male 1,19 ± 0,03**  0,75 ± 0,02  0,61 ± 0,03**  

Female 0,96 ± 0,05 0,77 ± 0,03* 0,74 ± 0,03 

 
Data are presented as mean ± SEM (n = 8). * P < .05, ** P < .01, *** P < .001 

 

3.3.5 Effects of AEHA on serum concentration of renal parameters 

There were no significant changes in serum urea, uric acid and creatinine at 500 and 1000 
mg/kg BW in males and females compared to controls (Table V). 

3.3.6 Effects of AEHA on serum concentration of liver parameters 

The results of liver parameter analyses after 30 and 60 days of treatment with AEHA are 
shown in Table VI. A significant increase (P ˂ .01) in total protein level at 500 mg/kg BW in 
males after 60 days of treatment compared to controls was observed. The other hepatic 
parameters (AST, ALT) did not change significantly at 500 and 1000 mg/kg BW in males and 
females. 

 

 

 



 

 

Table V. Effect of different doses of AEHA administration on serum concentrations of Urea, 
Uric acid and Creatinin of animals 
 
 

Duration of 
treatment 

Doses  
(mg/Kg BW) 

Urea (g/L)  
Uric Acid 
(mg/L) 

Creatinin 
(mg/L) 

30 days 

Control 
Male 0,34 ± 0,01  11,33 ± 0,66  2,83 ± 0,17  

Female 0,37 ± 0,03  11,33 ± 0,88  3,00 ± 0,57  

AEHA500 
Male 0,33 ± 0,01  13,00 ± 0,57 2,50 ± 0,29 

Female 0,33 ± 0,01  12,67 ± 0,88  2,66 ± 0,33  

AEHA1000 
Male 0,34 ± 0,01  11,00 ± 0,57 2,50 ± 0,29  

Female 0,39 ± 0,02  12,33 ± 0,33  2,33 ± 0,33  

60 days 

Control 
Male 0,31 ± 0,01  11,33 ± 0,88  4,33 ± 0,33  

Female 0,25 ± 0,02  13,00 ± 0,57  6,67 ± 1,45  

AEHA500 
Male 0,35 ± 0,01  11,67 ± 0,66  4,66 ± 0,33  

Female 0,35 ± 0,01  14,67 ± 0,67   4,67 ± 0,67  

AEHA1000 
Male 0,31 ± 0,02  12,67 ± 0,67  5,00 ± 0,58  

Female 0,25 ± 0,02  14,33 ± 0,88  5,67 ± 0,88  

 
Data are presented as mean ± SEM (n = 8). * P < .05  
 
 
Table VI. Effect of different doses of AEHA administration on serum concentrations of AST, 
ALT and total protein of animals 
 

Duration of 
treatment 

Doses  
(mg/Kg BW) 

AST (UI/L) ALT (UI/L) 
Total Protein 
(g/L) 

30 days 

Control 
Male 256,0 ± 2,08 71,00 ± 6,11 66,00 ± 2,52 

Female 219,3 ± 27,8 60,33 ± 6,01 68,67 ± 1,20 

AEHA500 
Male 244,7 ± 12,91 60,67 ± 2,18 67,67 ± 0,88 

Female 280,3 ± 12,5 63,33 ± 4,09 68,00 ± 2,51 

AEHA1000 
Male 275,0 ± 17,56 65,00 ± 2,51 68,00 ± 0,58 

Female 195,0 ± 14,5 59,33 ± 1,85 
 

68,67 ± 0,88 

60 days 

Control 
Male 241,3 ± 16,48 36,00 ± 1,53 71,33 ± 0,33 

Female 247,3 ± 12,3 41,33 ± 0,33 74,33 ± 2,33 

AEHA500 
Male 257,7 ± 11,78 39,00 ± 1,53 77,00 ± 0,58** 

Female 254,3 ± 37,5 43,67 ± 1,85 76,00 ± 0,57 

AEHA1000 
Male 294,3 ± 53,25 41,67 ± 3,28 72,67 ± 0,88 

Female 191,3 ± 10,8 37,00 ± 1,00 75,00 ± 2,08 

 
Data are presented as mean ± SEM (n = 8). * P < .05  

 

3.3.7 Effects of AEHA on the histological structure of the liver and kidney 

Histopathological examination of the liver revealed no apparent signs of inflammation or 
hepatic cell necrosis in either control or treated rats (Fig 4). Furthermore, there was no 
significant difference between the kidneys of treated and control rats (Fig 5). 

  



 

 

 
 
 
 
 
 
 
 
  

 
 
 
 
 
Figure 4: Micrographs of liver of control and 1000 mg/Kg BW of AEHA-treated rats after 60 

days treatment. 
A1: Female control; A2: Male control; B1: Female Treated 1000 mg/kg BW; B2: Male Treated 
1000 mg/kg BW; Magnification: ×400; Hematoxylin and Eosin staining 
 
 
 
 

 
 
 
 



 

 

 
 
 
 
 
 

 
 
 
 
Figure 5: Micrographs of kidney of control and 1000 mg/Kg BW of AEHA-treated rats after 

60 days treatment. 
A1: Female control; A2: Male control; B1: Female Treated 1000 mg/kg BW; B2: Male Treated 
1000 mg/kg BW; Magnification: ×400; Hematoxylin and Eosin staining 
 

4. DISCUSSION 
 
Substances with an LD50 between 50 and 500 mg/kg BW are toxic and those with an LD50 
above 5000 mg/kg BW are practically non-toxic [19]. According to this classification, AEHA is 
intraperitoneally toxic and not orally toxic. It is known from the literature that the toxicity of a 
substance varies according to the species and the route of administration [20]. The LD50 
values of H. acida roots obtained in mice show that they vary according to the route of 
administration. Variations in LD50 depending on the route of administration and the species 
have already been reported with the lyophilized aqueous extract of Tanacetum vulgare [21]. 
Changes in body weight have been used as an indicator of adverse effects of drugs, 
chemicals and bioactive substances [22]. 



 

 

Since no significant changes in body weight were observed in rats in the treated groups 
compared to the control after daily treatment for 60 days, it is suggested that oral 
administration of AEHA has no effect on the normal growth of rats. Loss of appetite often 
leads to weight loss due to disturbances in carbohydrate, protein or fat metabolism [23]. 
Similarly, no significant changes in vital organ weights have been observed. Relative organ 
weights are considered a relatively sensitive indicator in toxicity studies [24]. 

At the hematological level, an increase in white blood cell count was observed in animals at 
different treatment doses on day 30 of AEHA treatment. This could be the result of the rats' 
response to the subchronic toxicity of the extract [25]. It could also be a stimulation of the 
non-specific immune defence by the plant extract. Indeed, the tannins present in this extract 
have immunostimulant activities [26]. Other authors have observed similar results. This is 
the case of Gupta et al. with the aqueous extract of Clerodendrum phlomidis leaves [27]. 

Glucose determination after 60 days of treatment with AEHA revealed a significant decrease 
in its concentration at 500 mg/kg BW to in males. This result could be related to the alkaloids 
present in the plant extract. Indeed, alkaloids have hypoglycemic properties [28]. This blood 
glucose lowering activity is in agreement with the results obtained by Adisa et al. [29]. A 
similar result was obtained by Gupta et al. with the aqueous extract of C. phlomidis leaves 
[28]. The increase in blood glucose levels induced by the aqueous extract at the dose of 
1000 mg/kg BW could be explained by an inhibition of insulin production via the ꞵ cells of 
the islets of Langerhans by its bioactive compounds constituting AEHA. These bioactive 
substances could also stimulate the production of glucagon, adrenaline and glucocorticoids, 
which are hyperglycemic hormones at the origin of the phenomenon of neoglucogenesis 
[30]. 

There was an increase in triglyceride levels after 60 days of treatment with different doses in 
females compared to controls. This result could be explained by the richness of the extract 
of this plant in chemical compounds such as alkaloids. Indeed, these compounds have the 
capacity to positively influence the cardiovascular system by reducing, for example, body fat 
[31]. These results corroborate the work of Gupta et al. who found an increase in the level of 
this parameter with the aqueous extract of C. phlomidis leaves [27]. In males, however, there 
was no significant variation in this parameter in the experiment. These results are similar to 
those obtained by Bleu et al. who after administration of Passiflora foetida extract observed 
no significant variation in serum triglycerid concentration [32]. For cholesterol, there was a 
significant decrease in its blood level on day 60 of treatment in males at 1000 mg/kg BW 
compared to the control. This decrease in cholesterol levels indicates that AEHA has a 
hypolipidemic property [33]. This result is in agreement with that obtained by Bleu et al. [32]. 
Indeed, these authors administered a dose of 800 mg/kg BW of aqueous extract of P. foetida 
to rats and observed a decrease in blood cholesterol level. 

5. CONCLUSION 
 
The aqueous extract of Hymenocardia acida roots is toxic by intraperitoneal administration 
and non-toxic by oral administration in single dose. . It was harmless to rats at doses of 500 
and 1000 mg/Kg of body weight in the subacute toxicity study.  
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