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Abstract 

The aim of the work is to study phytochemical composition and acute and subacute toxicities of the aqueous extract of 
leaves of Vernonia colorata (AEVC). The acute toxicity study was performed by administering a single oral dose of AEVC 
of 5000 mg/kg body weight (bw) to female Wistar rats. For toxicity study, the treatments were administered orally for 
28 consecutive days. The control group received distilled water (10 mg/kg bw). The test groups received doses of 100, 
500 and 1000 mg/kg bw respectively and the satellite groups received distilled water (satellite control) and extract at 
the maximum dose of 1000 mg/kg bw (satellite). Acute toxicity assessment showed that the LD50 is greater than 5000 
mg/kg bw. The study of the biochemical parameters showed a very significant decrease (p ˂ 0.01) in ALAT at a dose of 
100 mg/kg bw, thus reflecting the extract hepatoprotective effect. The results also showed an arise of phosphatemia (p 
˂ 0.01) at doses of 500 and 1000 mg/kg bw. For the hematological parameters, the red blood cell count increased 
significantly (p ˂ 0.05) at the dose of 100 and 500 mg/kg bw and very significantly (p ˂ 0.01) at the dose of 1000 mg/kg 
bw. On the other hand, a highly significant (p ˂ 0.001) decrease in platelets was observed. From these results, we 
conclude that in therapy, the use of Vernonia colorata extract in the medium term would not present a risk of toxicit.  
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1. Introduction

The medicinal use of the leaves and roots of plants in the control and treatment of disease has been common practice 
for a long time. The genus Vernonia belongs to the Asteraceae family. Some of its species are used in food and in 
traditional medicine. It is distributed in the tropical and subtropical region of Africa, Asia and America [1]. One of these 
species, Vernonia colorata (Willd.) Drake, a shrubby plant of 3 to 4 meters high, is widespread in countries such as 
Burkina, Mali, Togo, Benin, Senegal and Cameroon [2]. It is used there for the treatment of fever, gastritis, jaundice, 
arterial hypertension, general tiredness, yellow fever [3, 4] and in the human food. 

Furthermore, the leaves of Vernonia colorata are used locally in decoction for the treatment of malaria and as an 
antibiotic in disease of the liver, stomach, gastrointestinal disorders and skin rashes [5]. In addition the decoction of 
stem, root and trunk barks of Vernonia colorata are used in the treatment of schistosomiasis, sterility and frigidity [6]. 
In the Center region of Burkina Faso, for example, ethnobotanical surveys showed that Vernonia colorata is among the 
species most used for the traditional treatment of certain infectious diseases such as malaria, stomach ailments, and 
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diseases of the skin [3, 7].Others studies have shown that Vernonia colorata macerates leaf have various 
pharmacological activities such as antidiabetic, antioxidant, antitumor, anti-inflammatory, diuretic, antihypertensive, 
ant plasmodium, hypoglycemic and analgesic [2, 3, 7, 8, 9] 

However, few scientific data exists on the pharmacological properties of Vernonia colorata, particularly on the toxicity 
of the aqueous extract. The aim of this study is to highlight the phytochemical constituents and to study the acute and 
subacute toxicities of the aqueous extract of leaves of Vernonia colorata (AEVC) in Wistar rats.  

2. Material and methods 

2.1. Plants 

The leaves of Vernonia colorata were collected at University of Joseph KI-ZERBO in Ouagadougou (12° 22' 42.05" N; 1° 
29' 59.87" W) in October 2018 between 7 a. m. and 11 a.m. The plant sample has been authenticated by the team of the 
Herbarium of the University Joseph KI-ZERBO (Burkina Faso). A sample of the plant n° 6964, was preserved with the 
identification number, 17964. 

2.2. Animal 

Female Wistar rats of eight-week old provided by Laboratory of Animal Physiology of University Joseph KI-ZERBO were 
used. These animals were subjected to conventional animal husbandry conditions. They had free access to drinking 
water and food (granules enriched with 29% protein provided by AFAB “Atelier de Fabrication d’Aliments pour Bétail de 
Bobo Dioulasso”). The handling and treatment of the animals were done in accordance with the ethical standards of 
animal research of Burkina Faso. The experimental protocol approval number is CE-UJKZ/2020-04. 

2.3. Preparation of extract 

The fresh leaves of Vernonia colorata were dried in the laboratory under artificial ventilation and without sunlight. Five 
hundred grams (500 g) of leaf powder of Vernonia colorata were macerated in a stainless steel beaker at 30°C in 3000 
mL of distilled water for 24 hours. The macerated obtained was filtered through a fine-mesh nylon cloth. The residue is 
taken up in a volume of 1000 mL of distilled water, mixed and filtered again. The filtrates obtained were then centrifuged 
at 2000 rpm for 10 min. The supernatants were recovered and lyophilized to obtain the aqueous extract of Vernonia 
colorata (AEVC). 

2.4. Phytochemical screening 

Phytochemical screening consisted of looking for important chemical groups in the total extract and in the hydrolyzed 
extract: the most phytochemical compounds checked were steroids and triterpene glycosides, flavonoids, 
anthracenosides, coumarins and derivatives, cardenolides, polyphenols (tannins), alkaloid salts, anthocyanosides, 
saponins and reducing compounds. The classical methods and techniques were used as described by Ciulei [10]. 

2.5. Acute and subacute toxicities of the aqueous extract of Vernonia colorata 

2.5.1. Acute toxicity 

The acute toxicity study was conducted according to guideline 423 of OECD [11]. Six (06) nulliparous rats of 8 weeks 
old were divided into 2 groups of 3 rats: a control group and a test groups. They are fasted for 24 hours before any 
administration of AEVC. The control group received distilled water at a rate of 10 mL/kg of body weight (bw). The test 
groups received orally a single dose of 5000 mg/kg bw of the extract solution in a volume of 10 mL/kg bw. After 
treatment, the rats were observed for one hour. All the groups were then resupplied (food and water) one hour after 
administration. The observations were achieved one hour, then after 24 hours, 48 hours, 72 hours, and 14 days and 
were focused on mortality, drowsiness, food intake, bristling hair, muzzle color, lethargy and mobility, eye color, type 
of defecation (diarrheal or not), convulsion, salivation. 

2.5.2. Subacute toxicity 

Subacute toxicity was performed according to OECD Guideline 407 for the Testing of Chemicals [12]. Thirty-six (36) rats 
of 8 weeks old, were divided into groups of 6 rats. The control group received distilled water (10 mL/kg bw). The three 
test groups received the extract at the doses of 100, 500, and 1000 mg/kg body weight repectively and in volumes of 10 
mL/kg bw. The two satellite groups received distilled water at 10 mL/kg bw (satellite control), and the extract at the 
maximum dose of 1000 mg/kg bw (satellite), respectively. Administrations of the extract were made orally for 28 
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consecutive days. The satellite groups were observed 14 days after stopping treatment to assess any reversibility. Each 
week, the rats' body weights as well as the amount of food consumed were weighed. After 28 days of treatment, the 
control and test rats were anesthetized by intraperitoneal injection of a ketamine/xylazine solution corresponding to 
1/10 of the body weight. The ketamine/xelazine solution was prepared respecting the proportions of 1 mL of ketamine 
(50 mg/mL) for 0.7 mL of xylazine (20 mg/mL). Blood from each rat was collected by cardiac puncture. Anesthesia and 
blood sampling of the satellite groups were done after 14 days of observation. The blood samples were collected in two 
types of tubes: a first type with anticoagulant (EDTA) for hematological analyzes and a second type without 
anticoagulant (dry tubes) for biochemical analyses. The blood collected in the dry tubes was left to settle for 
sedimentation at room temperature and then centrifuged at 3600 rpm for 10 minutes. The aliquots of collected serum 
were stored in a freezer at -20°C for the various biochemical assays. 

After blood collection, rats were autopsied, and lungs, kidneys, spleen, liver, and hearts were taken and weighed and 
related to the whole animal’s weight (relative organ weight). 

2.6. Statistical analyses 

The data was entered with the Excel 2016 software package. The GraphPad Prism 5.03 software (GraphPad Software 
Inc, San Diego, USA) was used for the calculations of means and standard errors, statistical tests and graphical 
representations. One-way analysis of variance (ANOVA I) followed by Tukey-Kramer post-hoc test of GraphPad in SAT 
software were used to compare the data. The difference between the values was considered statistically significant, very 
significant and highly significant if, p < 0.05; p< 0.0l; and p< 0.00l, respectively. 

3. Results and discussion 

3.1. Phytochemical composition 

Phytochemical screening tests revealed the presence of saponosides and polyphenols (tannins) in the total aqueous 
extract. After hydrolysis of AEVC to isolate organic fraction, characterization revealed the presence of steroidal and 
triterpene glycosides, anthracenosides and coumarins and derivatives (Table 1) 

Table 1 Phytochemical compounds of Vernonia colorata  

Total aqueous extract 

Polyphenols (tanins) Presence 

Saponosides Presence 

Alkaloids salts No detected 

Anthocyanosides No detected 

Reducing compounds No detected 

Hydrolyzed aqueous extract 

Steroidal and triterpenes glycosides Presence 

Anthracenosides Presence 

Coumarins and its derivatives Presence 

Flavonoids No detected 

Cardenolides No detected 

3.2. Acute toxicity 

Oral administration of EAVC to rats at dose of 5000 mg/kg bw did not cause abnormal behavior or animal death during 
the first 72 hours. The effects observed during the 14 consecutive days following administration did not differ from 
those of the first 72 hours. The LD50 is therefore greater than 5000 mg/kg bw. 
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3.3. Subacute toxicity 

Subacute toxicity was assessed from food intake, morphometric, biochemical and hematological parameters. 

3.3.1. Effect of aqueous extract of Vernonia colorata on food intake  

The aqueous extract of Vernonia colorata did not induce any significant variation in the food intake of the treated rats 
compared to the control (Figure 1). The extract did not influence the palatability of rats. 

 

Figure 1 Mean food intake of the rats during the treatment. Values are expressed as mean ± standard error to the 
mean (SEM); n = 6 

3.3.2. Body weight gain 

Aqueous extract of Vernonia colorata did not induce significant difference in weight gains between the different groups 
of animals (control, tests and satellites). However, with the exception of the satellite control, a little peak (p ˃ 0.05) in 
weight gain was observed during the first week. But the differences are not significant, compared to the weight gains of 
the following weeks (figure 2). 

 

Figure 2 Evolution of weight gains of female rats treated with AEVC and controls during the treatment. Values are 
expressed as mean ± standard error to the mean (SEM); n = 6 

3.3.3. Relative weights organs 

The AEVC did not induce significant variation in the relative weights of the organs examined at the doses of 100, 500 
and 1000 mg/kg bw compared to the control. Similar results were observed compared to the satellite and satellite 
control groups (Table 2). 
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Table 2 Effect of aqueous extract of Vernonia colorata on relative weights of rat organs 

Organs 

Treatment (mg/kg bw) 

Control AEVC 100 AEVC 500 AEVC 1000 Control satellite Satellite 

Lungs 0.51 ± 0.01 0.50 ± 0.02 0.52 ± 0.02 0.56 ± 0.03 0.52 ± 0.03 0.50 ± 0.03 

Heart 0.37 ± 0.03 0.33 ± 0.03 0.38 ± 0.07 0.37 ± 0.01 0.29 ± 0.01 0.41 ± 0.00 

Liver  2.26 ± 0.09 2.67 ± 0.09 2.87 ± 0.17 2.94 ± 0.07 3.51 ± 0.12 3.39 ± 0.15 

Kidneys 0.67 ± 0.04 0.67 ± 0.04 0.70 ± 0.04 0.71 ± 0.04 0.58 ± 0.01 0.63 ± 0.03 

Spleen 0.23 ± 0.00 0.23 ± 0.00 0.22 ± 0.01 0.33 ± 0.07 0.22 ± 0.01 0.27 ± 0.00 

Values are expressed as mean ± standard error to the mean (SEM); n = 6. 

3.3.4. Hematological parameters  

The significant variations induced by AEVC were observed for the concentration of platelets (decrease) (p ˂ 0.001), and 
those of red blood cells and hematocrit (increase of both). 

For platelet concentrations, a highly significant decrease (p < 0.001) was noted at all the test doses used (100, 500 and 
1000 mg/kg bw). For red blood cell concentrations, administration of AEVC induced a significant (p < 0.05) increase at 
the doses of 100 and 500 mg/kg bw and very significant (p < 0.01) at the dose of 1000 mg/kg bw. For the hematocrit, 
significant and very significant increases were observed, at the doses of 100 mg/kg bw and 1000 mg/kg bw, 
respectively. 

For the other parameters, concentrations of hemoglobin, white blood cells, lymphocytes, monocytes and granulocytes, 
no significant variation was observed at the doses of AEVC used. 

Between the rats of the satellite groups and those of the satellite control group, for all the hematological parameters, no 
significant variation was observed. 

All of these results are presented in Table 3. 

Table 3 Effect of aqueous extract of Vernonia colorata on hematological parameters 

Hematological 
parameters 

Treatments (mg/kg bw) 

Control AEVC 100 AEVC 500 AEVC 1000 
Control 
satellite 

Satellite 
1000 

WBC (103/µL) 8.05 ± 0.66 6.81 ± 0.73 9.35 ± 1.19 9.43 ± 0.61 5.58 ± 0.50 6.06 ± 0.14 

RBC (106/µL) 3.63 ± 0.89 7.48 ± 0.08 * 6.37 ± 0.58 * 8.01 ± 0.27 ** 2.81 ± 1.32 3.19 ± 1.35 

Hb (g/dl) 14.7 ± 0,40 14.8 ± 0.21 14.76 ± 0.14 15.33 ± 0.23 14.13 ± 0.43 14.30 ± 0.27 

Hct (%) 20.7 ± 4,65 41.22 ± 0.62 * 36.18 ± 2.68 43.97 ± 0.48 ** 17.48 ± 6.98 15.66 ± 6.67 

Plt (103/µl) 1631 ± 91.15 676.8 ± 8.5 *** 908.7 ± 74.09 *** 748 ± 27.75 *** 894.20 ± 67 892.5 ± 38.97 

Lym (%) 91.03 ± 0.96 88.2 ± 0.14 89.98 ± 0.73 86.23 ± 1.19 80.90 ± 2.33 75.35 ± 1.92 

Mon (%) 6.50 ± 0.79 5.38 ± 0.16 5.21 ± 0.36 7.13 ± 0.24 7.8 ± 0.79 9.63 ± 1.19 

Gra (%) 2.45 ± 0.42 6.41 ± 0.07 4.64 ± 0.54 6.63 ± 1.11 11.30 ± 1.61 13.28 ± 1.92 

GB: White blood cells, RBC: Red blood cells, Hb: Hemoglobin, Lym: Lymphocytes, Gra: Granulocytes, Mon: Monocytes, Plt: Platelets, Hct: 
Hematocrits. Values are expressed as mean ± standard error to the mean (SEM); n = 6. Significant difference compared to the control: p < 0.05 (*); p 

< 0.01 (**); p < 0.01 (***)  

3.3.5. Biochemical parameters 

The significant variations observed are a drop in blood ALAT and chloride levels, and an increase in protein and 
phosphorus levels. 



GSC Biological and Pharmaceutical Sciences, 2022, 18(03), 155–163 

160 

The decrease in ALAT levels is very significant at the dose of 100 mg/kg bw. That of chlorides is significant, and is 
observed at a dose of 500 mg/kg bw. The AEVC induced a very significant increase in phosphorus levels at 500 and 1000 
mg/kg bw and another significant increase for protein levels at a dose of 1000 mg/kg bw. For all the other parameters 
(blood levels of ASAT, creatinine and calcium), the AEVC, at all the doses used, did not lead to significant modification. 

No significant variation was observed between the satellite and satellite control group, all biochemical parameters 
combined.  

All of these results are presented in Table 4. 

 Table 4 Effect of aqueous extract of Vernonia colorata on biochemical parameters 

Biochemical  

parameters 

Treatments (mg/kg bw) 

Control AEVC 100 AEVC 500 AEVC 1000 Satellite control Satellite 1000 

ASAT (UI/L) 103.5 ± 2.48 107.2 ± 8.38 114.3 ± 6.99 116.7 ± 4.38 108.7 ± 2.97 119.8 ± 5.35 

ALAT (UI/L) 35.33 ± 2.98 25.48 ± 0.52 ** 37.73 ± 3.64 29.28 ± 1.05 32.08 ± 1.27 30.45 ± 0.83 

Protein (g/dL) 61.96 ± 1.19 63.34 ± 1.22 66.24 ± 1.77 67.29 ± 0.87 * 62.76 ± 1.78 65.98 ± 0.35 

Creatinine (µmo/L) 58.27 ± 1.39 62.51 ± 4.01 54.15 ± 4.53 46.83 ± 3.35 53.59 ± 2.02 42.98 ± 2.13 

Calcium (mmol/L) 2.38 ± 0.16 2.57 ± 0.15 2.41 ± 0.13 2.55 ± 0.20 2.58 ± 0.19 2.46 ± 0.04 

Phosphorus (mmol/L) 2.66 ± 0.07 2.87 ± 0.14 3.30 ± 0.17 ** 3.27 ± 0.09 ** 2.62 ± 0.08 2.86 ± 0.14 

Chloride (mmol/L) 108.2 ± 1.16 107.2 ± 1.01 102.5 ± 1.28 * 103.5 ± 0.99 105 ± 2.20 102.7 ± 1.02 

ASAT: Aspartate Aminotransferase, ALAT: Alanine Aminotransferase. Values are expressed as mean ± standard error to the mean (SEM); n = 6. 
Significant difference compared to the control: p < 0.05 (*); p < 0.01 (**). 

4. Discussion 

Previous work on Vernonia colorata showed an LD50 greater than 5000 mg/kg bw [6, 13]. With this LD50 which is also 
found in the currently study, Vernonia colorata extract is practically non-toxic [14]. In addition, according to the Globally 
Harmonized System of Classification and Labeling of Chemicals of the OECD [15], AEVC would be classified in category 
5, that is to say, non-toxic. 

The phytochemical screening results of the present study showed the presence of saponosides and polyphenols 
(tannins), steroidal and triterpene glycosides, anthracenosides and coumarins and derivatives in the leaves of Vernonia 
colorata. These results are in agreement with those of Siaka [16] except for the flavonoids which was not found in our 
study. Studies have shown that methanolic and ethanolic extracts of Vernonia colorata leaves contain alkaloids and 
flavonoids [5, 7, 13]. The absence of alkaloids and flavonoids in the aqueous extract could be explained by the type of 
extraction used and also by the existence of chemotype within the species of Vernonia colorara [16, 17]. The presence 
in AEVC of the compounds such as, phenols, triterpenes, saponoids, glycosides, steroids, whose main properties are 
antiplasmodial, antioxidant, antibacterial and anti-inflammatory and hepatoprotective and antimicrobial, would justify 
its traditional use for the treatment of certain diseases [8, 9, 13]. Saponosides are also known to help lower blood 
cholesterol levels and reduce the incidence of cardiovascular disease [5]. Triterpenoids exhibit cytotoxicity against a 
variety of tumor cells as well as anticancer properties [1]. Our extract could be useful in the fight against tumors. 
Coumarins have anti-inflammatory, anticancer, non-toxic anticoagulant properties by inhibiting the function of vitamin 
K necessary for prothrombin biosynthesis, against renal failure [18, 19]. In addition, tannins have anti-inflammatory, 
anti-allergic, anti-hemoroidal and anti-diarrheal properties [20]. 

The AEVC did not have a difference of the variations of the weight gains. The decrease in weight gains in the second 
week is probably not due to the extract since the weight gains of the control group also decreased during this same 
period.  

Aqueous extract of Vernonia colorata induced an increase in red blood cell count and hematocrit level. Erythropoietin 
is the main stimulator of erythropoiesis. This hormone is mainly synthesized by the kidneys in epithelial cells, hepatic 
cells and bone marrow and thus leads to an increase in the number of red blood cells in the blood [21, 22]. The stimulus 
for erythropoietin secretion is a decrease in oxygen transport in the capillaries [23]. The increase in red blood cells and 
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hematocrit due to the extract indicates that AEVC could be used for the fight against anemia, thus justifying its traditional 
use in the fight against malaria. 

A decrease in the platelet count was noted during this study. Thrombocytopenia is a decrease in platelets (< 
150,000/mm3) and occurs in the event of drug treatment (heparin, quinine, quinidine, rifampicin, cotrimoxazole, 
penicillin, oral antidiabetics, aspirin, etc.) [24, 25]. Thrombocytopenia can be caused by bone marrow aplasia affecting 
all lineages or only platelets [26]. Bone marrow depression is caused by chemotherapy in the fight against cancer. Our 
extract would be beneficial in the fight against cancer cells, therefore an antitumor property. However, this decrease 
deserves to be deepened by other studies in order to confirm or invalidate these results. 

The extract caused a significant decrease in ALAT levels. Other work done by Gomé [27] and Sawadogo [28] showed a 
similar decrease in ALAT levels respectively with aqueous extracts of Passiflora foetida Linn. and Celosia trigyna in rats. 
ALAT is a cytosolic enzyme secreted in hepatic cells from where it is released into the blood in the event of hepatic cell 
necrosis [27, 29]. It is a liver-specific enzyme, used as the best indicators of liver function and serve as biomarkers 
predicting possible toxicity [30, 31]. Its plasma level rises rapidly when the liver is damaged to various reasons including 
hepatic cell necrosis, hepatitis, cirrhosis as well as the hepatotoxicity of certain drugs [27]. The decrease in ALAT levels 
in our study shows that AEVC could have a hepatoprotective effect in these animals. 

In addition, hyperphosphatemia was observed. Hyperphosphatemia is usually caused by a mobilization of intracellular 
phosphorus. It is caused either by metabolic acidosis caused by renal failure, or by the release of phosphorus during 
rhabdomyolysis [32]. Subsequent studies have shown that hyperphosphatemia is due to reduced filtration and 
excretion of phosphorus during progression of kidney disease [33, 34]. They also argued that the kidneys play a central 
role in maintaining phosphorus homeostasis through proper excretion of phosphorus in the urine. Thus, a decrease in 
the glomerular filtration rate will cause serum phosphorus levels to rise because its excretion will be reduced. Further 
studies on the histopathology of the kidneys will elucidate this aspect. 

Furthermore, no significant difference was found between the satellite control data and the satellite data. Thus, the 
effects of AEVC would be reversible. 

5. Conclusion 

Our study corroborated the safety of consumption and therapeutic use of Vernonia colorata leaves. AEVC does not 
induce mortality, hypertrophy or atrophy on noble organs. In addition, it does not stimulate the appetence of rats and 
did not influence their weight. Phytochemical screening confirmed the presence of phenols, steroids and terpenoid. The 
presence of these metabolites forms the scientific basis for the traditional use of Vernonia colorata. Analysis of 
hematological parameters indicates that the extract stimulates the production of red blood cells. It would reduce anemia 
and would be effective in the treatment of malaria. Biochemical analysis indicates that the extract would be 
hepatoprotective. Studies on the histopathology of the kidneys and liver would be necessary in order to elucidate the 
cause of the hyperphosphatemia and hepatoprotective effect. 
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