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ABSTRACT

Background: Triplotaxis stellulifera and Crasssocephalum bougheyanum are two medicinal plants used in traditional 
medicine but little information are available on them. The objective of this study was to evaluate oral acute and sub-
chronic toxicity of methanol extract of Triplotaxis stellulifera and Crasssocephalum bougheyanum.

Methods: Acute toxicity was evaluated in mice by administrating a single dose of 5000 mg/kg body weight of 
tested extract. The sub-chronic toxicity was conducted by orally administering methanol extract of Crasssocephalum 
bougheyanum and Triplotaxis stellulifera at doses of 7.93, 23.8, 71.4, 214.2 mg/kg b.w respectively for 28 days in four 
groups of mice. Toxicity signs, Body and vital organ weights; serum, hematological and biochemical parameters were 
monitored during and at the end of the study period and histological cut was done.

Results: In acute toxicity, no death and other signs of toxicity was observed in mice. No significant difference on 
biochemical parameters, vital organ and body weight of mice were observed as compared to the control animal. 
Significant difference was observed in Granulocytes%, WBC% and MCV. In sub-chronic toxicity, mice treated with 
Triplotaxis stellulifera showed a significant decrease in Liver and Spleen weight as compared to control. Hematological 
parameters also showed significant increase in LYM% on mice treated with both extract. But Triplotaxis stellulifera 
treated mice also showed significant increase in PLT, GRAN% at the highest concentration and decrease MID%. 
Significant decreased was also observed on ASAT with both extract.

Conclusion: The data revealed that DL50 of Triplotaxis stellulifera and Crasssocephalum bougheyanum is greater than 
5000 mg/kg b.w. The oral administration of tested plant extract did not produce any toxic effect on Swiss albino’s 
mice. However these extracts have been shown to stimulate immune response. We therefore conclude that Triplotaxis 
stellulifera and Crasssocephalum bougheyanum can be used safely for oral administration.
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INTRODUCTION

Traditional medicine through the use of plants has recently attracted 
attention because the observation is clear that plants are a natural 
source of medicine and they have being throughout human history 
[1]. Elsewhere, a majority of the people in developing countries 
used traditional herbal medicines to treat a number of diseases 
and ailments [2,3]. The main Problem in the use of traditional 
medicine is that the dosage is non-standardized and most of the 
plants have not been evaluated for toxicity [4]. However, several 
researchers have pointed out the potential toxicity, as well as 
the risks associated with the use of certain species of plants and 

vegetables [5]. The adverse effect observed directly affect organs 
especially kidney and liver which are more predisposed to toxic 
effects of xenobiotics during their metabolism and excretion [6]. 
In example, the work of Peyrin-Biroulet et al., revealed that some 
plant species have hepatotoxic effects [7]. A major cause of this 
toxicity includes plant misidentification, use of medicinal plants 
of unknown toxicity and contamination of medicinal plants with 
nephrotoxic non-herbal drugs [8]. Thus, it is not saved to consume 
toxic plant because it can lead to bioaccumulation of toxic herbal 
compounds or altered detoxification processes [9]. Therefore, 
before clinical use of the drug, it is very important to study its 
toxicity [10] in other to identify the safety and to determine the 
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dose level that could subsequently be used. Although many plant 
have been studied for their toxicity activity such as Alstonia scholaris 
Stem Bark [11] and Pericampylus glaucus [12] the toxicity of many of 
them are still unknown.

Triplotaxis stellulifera and Crasssocephalum bougheyanum are two 
of those multiple traditional plant which are used in traditional 
medicine and which little information’s are available about 
their toxicity activity. T. stellulifera is used to treat malaria and 
Crasssocephalum bougheyanum is used as vegetable and medicine. 
The aim of this work is to investigate acute and sub-chronic oral 
dose toxicity of methanol extract of Triplotaxis stellulifera and 
Crasssocephalum bougheyanum in Swiss albino’s mice models, as part 
of the safety evaluation.

MATERIAL AND METHODOLOGY

Plant identification

Crasssocephalum bougheyanum and Triplotaxis stellulifera plant material 
were collected from Tombel Subdivision, Kupe Muanenguba 
Division, South West Region of Cameroon in August 2016. 
The plants were identified by a botanical expert at the National 
herbarium in Yaoundé-Cameroon where vouchers are stored and 
registered as 7635/HNC and 20495/HNC respectively. Leaves and 
stem were dried at room temperature until crisp dry and grounded 
using laboratory blender. The plant powder (500 g) where 
macerated in 2.5 liters of methanol for 48 h at room temperature 
with frequent striking. The methanol extracts were filtered using 
No.1 Whatmann filter paper and were evaporated using reduced 
pressure at 40o C in rotary vacuum evaporator (Büchi R200).

Experimental animals

Swiss albinos mice aged between 8-10 weeks were obtained from 
Dschang University Animal house, Department of Biochemistry. 
The animals were randomly selected and kept one per cage and 
grouped five per dose. They were kept at standard laboratory 
conditions of temperature (25 ± 2°C), relative humidity (60 ± 5%) 
and 12/12h light/ dark cycle. Food and water was provided ad 
libitum. Tree day’s acclimatization was observed before beginning 
the experiments. Guidelines from Organization for Economic 
Cooperation and Development (OECD) on animal studies were 
followed on handling the animals [13].

Acute toxicity

Up and down method was used to perform a limit test at dose 
extract of 5000 mg/kg body weight [14] on Swiss albinos’ mice 
(17-21 g). All the animals were kept for 3-4 hours fasting before 
experiment with free access to water. Extract dose of 5000 mg/
kg body weight was administered to each animal at 48 hours 
interval by oral gavages. For the first four hours, the animals were 
denied access to food. Only water was provided ad libitum. Signs 
of toxicity and fatality were observed up to 14 days and the results 
recorded. Special attention was given to the first three hours 
after administration of the extract. Behavioral changes and other 
parameters such as body weight, urinations, food intake, water 
intake, respiration, convulsion, tremor, temperature, constipations, 
changes in eye and skin colors where observed.

Sub-chronic toxicity testing

The animals were divided into five groups each containing five 

animals. Group 1 was the control and groups 2, 3, 4 and 5 were 
orally administered with methanol extract of Crasssocephalum 
bougheyanum and Triplotaxis stellulifera at different doses daily for 28 
days. A progression factor of 3 was used to arrive at the four doses 
(7.93, 23.8, 71.4, 214.2) mg/kg body weight. The animals were 
fed by food composition described by Telefo [15], and water was 
provided ad libitum.

Hematological, biochemical and histopathological 
examination

On the 29th day, animals were anaesthetized in air tight dissection 
bottle containing cotton soaked in chloroform and blood was 
collected through cardiac puncture into test tube with and without 
ethylene diamine tetra acetic acid (EDTA) for hematological and 
biochemical parameters respectively. Blood without EDTA was 
centrifuged at 3000 rpm for ten minutes and the serum obtained 
was kept at -20°C until assayed for biochemical estimation. The 
tests performed included Alanine Aminotransferase (ALT), 
Aspartate Aminotransferase (AST), total proteins, creatinine, total 
cholesterol and Triglyceride. The anaesthetized animals were later 
laid on a dissection board and opened up by cutting through vertical 
mid-line from neck to peritoneum using a pair of scissors. Certain 
body organs (heart, liver, kidneys, lungs and spleen) were separated 
and weighed using electronic weighing balance. The liver, kidneys, 
and spleen were preserved in plastic containers containing 10% 
formaldehyde solution for histopathological evaluation.

Statistical analysis

All values are expressed as mean ± SD. Comparisons between 
groups were performed using one way analysis of variance 
(ANOVA) followed by Turkey’s multiple comparison tests using 
SPSS statistical software v.23. Significant Difference test was used 
to separate means at a confidence level of 95% (p ≤ 0.05).

RESULTS

Acute toxicity

General sign and behavioral analysis: The acute toxic effect of 
methanol extract was determined using protocol of the OECD 
guideline 423 after 14 days of treatment with extract at a dose 
of 5000 mg/kg. The results are represented on the Table 1. No 
treatment-related toxic symptoms or mortality were observed after 
oral administration of a single dose of the tested plant extract. No 
drug related changes in behavior, breathing, skin effects, water 
consumption, impairment in food intake were observed on control 
and extract treated animals on short (4 h) and long (72 h) period 
observation. Those plant extract have therefore been considered as 
safe at a dose level of 5000 mg/kg, and the LD50 is >5000 mg/kg.

Effect of treatment on organ and body variation

Tables 2 and 3 show the average body weight as well as weights of 
vital organs of the animals respectively. There were no significant 
changes (p ≤ 0.05) in body weight and weights of organs of treated 
animal compared to control with both extracts.

Effect of treatment of mice with Crasssocephalum bougheyanum 
and Triplotaxis stellulifera on hematological parameters: The 
effect of extracts on hematological parameters was examined at 
the end of treatment. Must of hematological parameters were no 
significant different except GRAN% which significantly increased 
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and WBC% and MCV which significantly decreased as compared 
to the control with Triplotaxis stellulifera and Crassocephalum 
bougheyanum (Table 4).

Effect of treatment of mice with Crasssocephalum bougheyanum 
and Triplotaxis stellulifera on biochemical and histological 
parameters: The results on biochemical and histological parameters 
are recorded in Table 5 and Figure 1. No significant difference was 
observed as compared to control group with both extracts.

Sub-chronic toxicity

Effect of oral administration of Triplotaxis stellulifera and 
Crassocephalum bougheyanum methanol extract on behavior 
of mice: Daily oral administration of Triplotaxis stellulifera and 
Crassocephalum bougheyanum methanol extract for 28 days did not 
induce any obvious symptom of toxicity. No deaths and clinical 
signs were recorded in any groups throughout the experimental. 
Physical observation of the treated mice indicated that none of 

them showed observable signs of toxicity in their skin, fur, eyes, 
mucus membrane, or behavioral changes, diarrhea, tremors, 
salivation, sleep, and coma.

Effect of oral administration of Triplotaxis stellulifera and 
Crassocephalum bougheyanum methanol extract on mice body 
and organs weights: Tables 6-8 present the body and organs weights 
respectively of 28-day treated mice. Normal body weight gains were 
observed during the study period compared to the control group 
Table 6. The mean body weights of treated mice did not increased 
significantly as compared to the control group at p>0.05, on the 
day of sacrifice.

Concerning organ weight, they were no significant increase in 
organs weight of treated mice with Crassocephalum bougheyanum 
as compared to the control Table 7. Otherwise, treated mice with 
Triplotaxis stellulifera showed significant decrease in spleen and liver 
weight firstly, while heart, kidney and lung weight did not showed 
significant difference as compared to the control group except mice 

Observation Control group 7.93 mg/kg 23.8 mg/kg 71.4 mg/kg 214.2 mg/kg

Digestion NO NO NO NO NO

Temperature Normal Normal Normal Normal Normal

Food intake Normal Normal Normal Normal Normal

Urination Normal No effect No effect No effect No effect

Rate of respiration Normal Normal Normal Normal Normal

Change in skin NO NO NO NO NO

Drowsiness

Sedation No effect No effect No effect No effect No effect

Eye color No effect No effect No effect No effect No effect

Diarrhea Not present Not present Not present Not present Not present

General Physique Normal Normal Normal Normal Normal

Coma Not present Not present Not present Not present Not present

Death Alive Alive Alive Alive Alive

Grooming Absent Absent Absent Absent Absent

Convulsion Absent Absent Absent Absent Absent

Tremors Absent Absent Absent Absent Absent

Sleep Normal Normal Normal Normal Normal

NO: Not Observed

Table 1: General appearance and behavioral observations of acute toxicity study for control and treated groups.

Extracts Control (0 mg/kgbw/day) 5000 (mg/kgbw/day)

Triplotaxis stellulifera 18.14 ± 00.01a 20.19 ± 1.52a

Crassocephalum bougueyanum 18.14 ± 00.02a 20.26 ± 1.50a

Values are expressed as Mean ± SD for tree animals per group. Values with different superscript across treatments are significantly different from each 
other at (p>0.05).

Table 2: Average body weight (g) of mice on the sacrifice day.

Treatment

Organ Control 5000 (mg/kgbw/day) 5000 (mg/kgbw/day)

Kidney 0.25 ± 0.02a 0.29 ± 0.04a 0.28 ± 0.33a

Heart 0.09 ± 0.01a 0.10 ± 0.01a 0.10 ± 0.05a

Spleen 0.07 ± 0.03a 0.06 ± 0.02a 0.06 ± 0.01a

Lungs 0.12 ± 0.0a 0.10 ± 0.04a 0.10 ± 0.00a

Liver 0.90 ± 0.03a 1.07 ± 0.21a 1.09 ± 0.04a

Values are expressed as Mean ± SD for tree animals per group. Values with different superscript across treatments are significantly different from each 
other at (p>0.05).

Table 3: Effect of oral administration of methanol extract of Triplotaxis stellulifera and Crassocephalum bougheyanum on organ weight of Swiss albino’s mice.
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Plant extract Dose of Triplotaxis stellulifera 
(mg/kgbw/day)

Dose of Crassocephalum bougueyanum 
(mg/kgbw/day)

Parameters Control (0 mg/kgbw/day) 5000 5000

WBC (103/UL) 7.10 ± 0.00a 4.80 ± 0.10b 3.67 ± 0.23c

LYM% 66.40 ± 0.01a 65.43 ± 0.51a 67.05 ± 1.55a

MID% 11.90 ± 0.00a 12.48 ± 0.75a 12.10 ± 0.3a

GRAN% 21.70 ± 0.02c 24.95 ± 0.15a 23.15 ± 0.45b

RBC (106/UL) 7.38 ± 0.02a 6.65 ± 1.06a 7.56 ± 0.65a

HGB (g/dl) 15.40 ± 0.00ab 12.99 ± 1.38b 16.23 ± 1.00a

HCT (%) 44.50 ± 0.07a 41.70 ± 2.50a 43.15 ± 0.15a

MCV (Fl) 60.30 ± 0.05a 58.20 ± 0.70b 52.45 ± 0.45c

MCH (pg) 20.80 ± 0.01a 20.73 ± 0.59a 21.47 ± 0.50a

MCHC g/dL 34.60 ± 0.02a 37.07 ± 2.06a 37.30 ± 1.52a

RDW-CV (%) 21.60 ± 0.01a 20.83 ± 1.55a 18.37 ± 2.07a

RDW-SD (Fl) 42.10 ± 0.00a 39.48 ± 1.15ab 33.87 ± 4.05b

PLT (103/UL) 208.00 ± 0.06a 232.44 ± 21.50a 219.83 ± 10.25a

MPV (Fl) 8.50 ± 0.01a 8.77 ± 0.35a 8.25 ± 0.35a

PDW (Fl) - - -

PCT (%) 0.17 ± 0.05a 0.18 ± 0.03a 0.17 ± 0.06a

Values are expressed as Mean ± SD for tree animals per group. Values with different superscript across treatments are significantly different from each 
other at (p>0.05).
PDW: Platelet Distribution Width, LYM: Lymphocytes, WBC: White Blood Cells, RBC: Red Blood Cells, HGB: Haemoglobin, HCT: Hematocrit, 
MCV: Mean Cell Volume, MCH: Mean Cell Haemoglobin, MCHC: Mean Cell Haemoglobin Concentration, RDW: Red Cell Distribution Width, PLT: 
Platelets, MPV: Mean Platelet Volume, RDW-CV: Red Cell Distribution Width Cell Volume.

Table 4: Effects of methanol extract of Triplotaxis stellulifera and Crassocephalum bougueyanum on hematological profiles in Swiss albinos mice.

Figure 1: Photomicrograph (x400) showing histology of the kidney, spleen and liver of normal mice, mice treated with single dose of Triplotaxis stellulifera 
and Crassocephalum bugheyanum.

Parameters Normal group (0 mg/kgbw/day) 5000 (mg/kgbw/day) of Triplotaxis 
stellulifera

5000 (mg/kgbw/day) of 
Crassocephalum bougueyanum

TAG (Mmol/l) 3.08 ± 0.04a 3.08 ± 0.06a 2.84 ± 0.91a

Cholesterol (Mmol/l) 1.70 ± 0.10a 1.64 ± 0.53a 2.06 ± 0.36a

Proteins (g/dl) 1.16 ± 01a 1.12 ± 0.05a 1.07 ± 0.04a

Creatinine (µmol/l) 40.47 ± 0.02a 41.00 ± 0.7a 40.99 ± 0.07a

Values are expressed as Mean ± D for tree animals per group. Values with different superscript across treatments are significantly different from each 
other at (p>0.05).
TAG=triacylglycerides

Table 5: Effect of Triplotaxis stellulifera and Crassocephalum bougheyanum on mice biochemical parameters.
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heart weight treated at the highest concentration (Table 8).

Effect of oral administration of Triplotaxis stellulifera 
and Crassocephalum bougheyanum methanol extract on 
hematological, biochemical and histological parameters: The 
effect of sub-chronic administration of T. stellulifera and C. 
bougheyanum on hematological parameters is presented in Tables 
9 and 10. Most hematological measures (WBC%, RBC, HGB, 
MCV, MCHC, RDW-CV, RDW-SD, MPV, MCH, HCT, PDW 
and PCT), in treated mice with T. stellulifera were not significantly 
different from the controls. We also observed significant increase 
in GRAN% at concentration 23.8 mg/kg, increase in PLT and 
LYMP% whereas decrease in MID% as compared to the control 
not dose-related (Table 9).

Hematological parameters measures in mice treated with C. 
bougheyanum (WBC%, MID, RBC, HGB, MCH, RDW-CV, MPV 
and PCT) were not significant different except LYMP% which was 
significantly increased as compared to control (Table 10).

Serum biochemical parameters were examined on treated mice 
with extracts and on control group and the results are presented 
on the Tables 11 and 12. Serum TAG, ALT, cholesterol, proteins 
and creatinine were not significantly different as compared to 
control at P>0.05 in treated mice with Triplotaxis stellulifera and 
Crassocephalum bougheyanum Table 10. Moreover, we observed a 
significant decrease in mice serum ASAT treated with both extract 
as compared to the control group (Table 11).

Also, no signs of toxicity were observed on mice liver, kidney and 

spleen histopathological study (Figures 1-4).

DISCUSSION

Since centuries, medicinal plants have been used to treat different 
diseases [16] however, there is a lack of proven scientific studies 
on the toxicity and adverse effect of these treatments. Although 
medicinal plants are recognized to have no side effects, some 
research has identified the toxic nature of some plants. Hence, the 
safety profile of the plant has to be established as a guide for the 
management of its applications and usage in herbal preparations 
in order to manage the clinical signs and symptoms of the drugs 
[17]. Thus, the aim of the current study was to evaluate the acute 
and sub-chronic toxicity of Triplotaxis stellulifera and Crassocephalum 
bougheyanum in a mice model. Mice model have been used in this 
study because scientific documentations have revealed that lethal 
dose data collected from mice might be more appropriate to 
anticipate the toxic effects in human beings [18]. Toxicity effects of 
natural remedies in animals and humans are analyzed using some 
physiological parameters like behavior, body weight; biochemical, 
hematological parameters and histological analysis [19]. Acute 
toxicity provides initial information on the mode of toxic action 
of medicinal plants. The clinical signs and symptoms exerted by 
drugs on vital body organs are considered as principal observations 
among toxicity indicators [20].

After acute exposure of T. stellulifera and C. bougheyanum on mice, 
no symptoms of toxicity were observed. Additionally, no mortality 

Body weight (g)

Extracts Control 7.93 (mg/kgbw/day) 23.8 (mg/kgbw/day) 71.4 (mg/kgbw/day) 214.2 (mg/kgbw/day)

Triplotaxis stellulifera 20.91 ± 3.05a 22.23 ± 5.03a 22.81 ± 1.48a 22.81 ± 3.46a 22.75 ± 4.09a

Crassocephalum bougueyanum 20.91 ± 3.05a 21.05 ± 2.87a 21.90 ± 2.91a 20.52 ± 1.42a 20.90 ± 2.81a

Values are expressed as Mean ± SD for tree animals per group. Values with different superscript across treatments are significantly different from each 
other at (p>0.05).

Table 6: Average body weight of mice on the sacrifice day.

Treatment

Organ Control 7.93 (mg/kgbw/day) 23.8 (mg/kgbw/day) 71.4 (mg/kgbw/day) 214.2 (mg/kgbw/day)

Kidney 0.39 ± 0.0a 0.39 ± 0.09a 0.40 ± 0.08a 0.36 ± 0.07a 0.37 ± 0.13a

Heart 0.11 ± 0.02b 0.10 ± 0.01b 0.10 ± 0.01b 0.10 ± 0.01b 0.31 ± 0.04a

Spleen 0.13 ± 0.02a 0.07 ± 0.02b 0.08 ± 0.03b 0.09 ± 0.03b 0.060.01b

Lungs 0.16 ± 0.02a 0.16 ± 0.02a 0.15 ± 0.08a 0.12 ± 0.02a 0.13 ± 0.04a

Liver 2.29 ± 0.08a 1.18 ± 0.05b 1.24 ± 0.11b 1.31 ± 0.18b 1.13 ± 0.23b

Values are expressed as Mean ± SD for tree animals per group. Values with the different superscript across treatments are significantly different from each 
other at (p>0.05).

Table 7: Effect of oral administration of methanol extract of Triplotaxis stellulifera on organ weight of Swiss albino’s mice.

Treatment

Organ Control 7.93 (mg/kgbw/day) 23.8 (mg/kgbw/day) 71.4 (mg/kgbw/day) 214.2 (mg/kgbw/day)

Kidney 0.39 ± 0.15a 0.33 ± 0.05a 0.42 ± 0.11a 0.39 ± 0.09a 0.34 ± 0.11a

Heart 0.11 ± 0.02a 0.10 ± 0.00a 0.11 ± 0.02a 0.11 ± 0.01a 0.11 ± 0.02a

Spleen 0.13 ± 0.07a 0.09 ± 0.05a 0.08 ± 0.03a 0.09 ± 0.04a 0.14 ± 0.09a

Lungs 0.16 ± 0.02a 0.13 ± 0.01a 0.14 ± 0.02a 0.14 ± 0.02a 0.12 ± 0.07a

Liver 1.40 ± 0.11a 1.14 ± 0.14a 1.24 ± 0.09a 1.17 ± 0.20a 0.92 ± 0.08b

Values are expressed as Mean ± SD for tree animals per group. Values with the same superscript across treatments are not significantly different from 
each other at (p>0.05).

Table 8: Effect of oral administration of methanol extract of Crassocephalum bougueyanum on organ weight of Swiss albino’s mice.
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Dose of Triplotaxis stellulifera (mg/kgbw/day)

Parameters Control 7.93 (mg/kgbw/day) 23.8 (mg/kgbw/day) 71.4 (mg/kgbw/day) 214.2 (mg/kgbw/day)

WBC (103/Ul) 5.60 ± 0.50ab 7.45 ± 1.25a 5.83 ± 1.10ab 7.95 ± 0.75a 4.85 ± 0.75b

LYM% 57.95 ± 1.45c 78.77 ± 6.80a 67.86 ± 2.80b 75.20 ± 2.20ab 77.57 ±.153a

MID% 15.17 ± 2.90a 7.10 ± 1.50b 10.57 ± 1.63b 9.50 ± 0.50b 8.65 ± 0.05b

GRAN% 25.40 ± .10b 14.50 ± 2.00c 29.95 ± 0.55a 15.15 ± 2.85c 13.80 ± 0.20c

RBC (106/Ul) 8.96 ± 0.27a 9.04 ± 0.77a 9.34 ± 0.47a 9.92 ± 0.05a 9.47 ± 0.17a

HGB (g/dl) 17.03 ± 0.91a 17.20 ± 0.40a 16.40 ± 1.06a 17.80 ± 0.10a 17.83 ± 0.46a

HCT (%) 50.30 ± 0.60a 52.20 ± 3.30a 53.90 ± 1.20a 50.55 ± 0.85a 53.10 ± 3.61a

MCV (fl) 53.20 ± 1.85a 55.30 ± 1.40a 54.60 ± 3.74a 51.00 ± 0.60a 56.10 ± 3.75a

MCH (pg) 18.93 ± 0.49a 17.87 ± 0.31a 17.53 ± 0.31a 17.90 ± 0.00a 18.770 ± .15a

MCHC (g/dl) 35.73 ± 1.10a 33.17 ± 1.33a 32.20 ± 1.64a 35.20 ± 0.40a 33.63 ± 2.28a

RDW-CV (%) 16.30 ± 1.05a 16.73 ± 0.61a 17.40 ± 1.71a 17.35 ± 1.25a 16.53 ± 0.45a

RDW-SD (%) 28.00 ± 2.03ab 27.93 ± 0.81ab 29.33 ± 2.13ab 26.40 ± 0.60b 30.50 ± 0.70a

PLT (103/Ul) 386.00 ± 19.00e 544.83 ± 10.27b 424.50 ± 16.50d 618.00 ± 19.00a 510.50 ± 10.50c

MPV (fl) 7.633 ± 0.21a 7.27 ± 0.31a 7.50 ± 0.85a 7.45 ± 0.05a 7.56 ± 0.67a

PDW (fl) 8.12 ± 0.60a 8.03 ± .23a 7.73 ± 0.84a 8.50 ± 0.20a 7.73 ± 0.15a

PCT (%) 0.35 ± .10a 0.37 ± 0.03a 0.39 ± 0.10a 0.38 ± 0.10a 0.30 ± 0.09a

Values are expressed as Mean ± SD for tree animals per group. Values with the same superscript across treatments are not significantly different from each 
other at (p>0.05). PDW: Platelet Distribution Width, LYM: Lymphocytes, WBC: White Blood Cells, RBC: Red Blood Cells, HGB: Haemoglobin, HCT: 
Hematocrit, MCV: Mean Cell Volume, MCH: Mean Cell Haemoglobin, MCHC: Mean Cell Haemoglobin Concentration, RDW: Red Cell Distribution 
Width, PLT: Platelets, MPV: Mean Platelet Volume, RDW-SD: Red Cell Distribution Width Cell Volume.

Table 9: Effects of oral administration of methanol extract of Triplotaxis stellulifera on hematological profiles in Swiss albinos mice.

Dose of Crassocephalum bougueyanum (mg/kgbw/day)

Parameters Control 7.93 23.8 71.4 214.2

WBC (103/uL) 5.60 ± 0.50ab 4.10 ± 1.10b 6.19 ± 0.90a 6.85 ± 0.35a 5.10 ± 0.50ab

LYM% 57.95 ± 1.45c 77.20 ± 1.10a 66.95 ± 2.60b 70.10 ± 2.60ab 75.95 ± 5.65a

MID% 15.17 ± 2.90a 12.65 ± 0.35a 16.40 ± 0.10a 12.85 ± 0.45a 14.43 ± 0.67a

GRAN% 25.40 ± 0.10a 14.15 ± 0.75b 23.20 ± 2.80a 15.85 ± 0.95b 13.65 ± 0.85b

RBC (106/uL) 8.96 ± 0.27a 9.67 ± 0.29a 9.31 ± 0.36a 9.26 ± 0.39a 8.96 ± 0.21a

HGB (g/dl) 17.03 ± 0.91a 17.10 ± 0.26a 17.17 ± 0.46a 17.30 ± 0.50a 16.67 ± 0.91a

HCT (%) 46.30 ± 0.40a 50.23 ± 3.66a 47.50 ± 1.71a 47.67 ± 0.55a 45.70 ± 1.80a

MCV (fl) 53.20 ± 1.85ab 54.83 ± 2.9a 52.87 ± 0.47ab 50.05 ± 0.65b 51.50 ± 1.20ab

MCH (pg) 18.93 ± 0.49a 17.63 ± 0.32a 18.40 ± 0.36a 18.63 ± 0.81a 18.53 ± 1.00a

MCHC (g/dl) 35.73 ± 1.10a 32.27 ± 1.31b 34.90 ± 0.50a 35.65 ± 0.15a 36.10 ± 1.10a

RDW-CV (%) 16.30 ± 1.05a 16.40 ± 0.7a 16.83 ± 0.12a 16.20 ± 0.20a 16.20 ± 0.66a

RDW-SD (fl) 28.00 ± 2.03ab 28.40 ± 1.40ab 29.10 ± 0.70a 25.80 ± 0.00b 27.70 ± 0.70ab

PLT (103/uL) 386.00 ± 19.00bc 373.00 ± 11.00bc 573.50 ± 11.50a 441.50 ± 19.50b 363.00 ± 49.00c

MPV (fl) 7.63 ± 0.21a 7.57 ± 0.32a 7.37 ± 0.15a 7.60 ± 0.44a 7.47 ± 0.65a

PDW (fl) 10.45±0.15ab 12.15±.75a 8.70±0.00b 9.30±2.10ab 8.17 ± 0.95a

PCT (%) 0.35 ± 0.09a 0.29 ± 0.01a 0.40 ± 0.03a 0.31 ± 0.04a 0.28 ± 0.03a

Values are expressed as Mean ± SD for tree animals per group. Values with the same superscript across treatments are not significantly different from 
each other at (p>0.05).
PDW: Platelet Distribution Width, LYM: Lymphocytes, WBC: white Blood Cells, RBC: Red Blood Cells, HGB: Haemoglobin, HCT: Hematocrit, MCV: 
Mean Cell Volume, MCH: Mean Cell Haemoglobin, MCHC: Mean Cell Haemoglobin Concentration, RDW: Red Cell Distribution Width, PLT: 
Platelets, MPV: Mean Platelet Volume, RDW-CV: Red Cell Distribution Width Cell Volume.

Table 10: Effects of oral administration of methanol extract of Crassocephalum bougueyanum on hematological profiles in Swiss albinos mice.

was recorded in mice which received methanol extract doses of 
5000 mg/kg body weight suggesting that the lethal dose (LD50) is 
above 5000 mg/kg body weight. Globally harmonized classification 
system has divided chemicals into five group base on their LD50 
[21]. Methanol extract of T. stellulifera and C. bougheyanum failed in 
class 5 and may be considerate as safe and low toxic for oral acute 

administration [22].

No significant difference was observed on vital organs, body weights 
and biochemical parameters, suggesting non-toxic effect of a single 
dose administration of the methanol extract on mice.

The hematological health status of the mice presented significant 
increase in Granulocytes% means that those plants may involve 
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Parameters Normal group 7.93 mg/kgbw/day 23.8 mg/kgbw/day 71.4 mg/kgbw/day 214.2 mg/kgbw/day

TAG (Mmol/l) 1.50 ± 0.43a 1. 09 ± 0.16a 2.52 ± 1.28a 1.43 ± 0.23a 1.40 ± 0.16a

Cholesterol (Mmol/l) 2.86 ± 0.75a 2.51 ± 0.45a 2.78 ± 0.76a 2.37 ± 0.23a 2.47 ± 0.35a

Proteins (g/dl) 4.52 ± 0.18c 6.71 ± 0.35b 9.33 ± 1.07a 6.43 ± 0.16b 7.18 ± 1.56ab

ALAT (U/l) 8.35 ± 1.46a 4.50 ± 1.96a 10.71 ± 4.96a 11.41 ± 2.34a 7.24 ± 4.36a

ASAT (U/l) 34.49 ± 2.41a 15.03 ± 0.17b 16.74 ± 1.69b 7.41 ± 1.37c 8.05 ± 2.72c

Creatinine (µmol/l) 42.47 ± 3.00b 70.72 ± 8.84a 57.46 ± 4.42ab 51.43 ± 9.48ab 62.78 ± 8.54a

Values are expressed as Mean ± SD for tree animals per group. Values with the same superscript across treatments are not significantly different from 
each other at (p>0.05).
TAG: Triacylglycerides, ALAT: Alanine Aminotransferase, ASAT: Aspartate Aminotransferase.

Table 11: effect of Triplotaxis stellulifera methanol extract on serum biochemical parameters.

Parameters Normal group 7.93 mg/kgbw/day 23.8 mg/kgbw/day 71.4 mg/kgbw/day 214.2 mg/kgbw/day

TAG (Mmol/l) 1.50 ± 0.43a 1.57 ± 0.66a 1.58 ± 0.75a 1.55 ± 0.64a 1.64 ± 0.80a

Cholesterol (Mmol/l) 2.86 ± 0.75ab 3.50 ± 0.22a 3.08 ± 0.33ab 3.40 ± 0.43ab 2.20 ± 0.37b

Proteins (g/dl) 4.52 ± 0.18c 8.42 ± 1.01ab 10.99 ± 1.11a 10.19 ± 0.71ab 7.50 ± 2.10bc

ALAT (U/l) 8.53 ± 1.46b 17.32 ± 2.24a 6.59 ± 1.21b 4.78 ± 0.98b 6.41 ± 1.75b

ASAT (U/l) 34.49 ± 2.41b 8.56 ± 1.68d 18.16 ± 0.75c 87.80 ± 8.47a 15.99 ± 0.93c

Creatinine (µmol/l) 42.47 ± 3.00c 44.20 ± 17.68bc 89.38 ± 14.53bc 335.92 ± 44.20a 181.22 ± 66.30b

Values are expressed as Mean ± SEM for tree animals per group. Values with the same superscript across treatments are not significantly different from 
each other at (p>0.05).
TAG: Triacylglycerides, ALAT: Alanine Aminotransferase, ASAT: Aspartate Aminotransferase.

Table 12: Effect of Crassocephalum bougheyanum methanol extract on serum biochemical parameters.

in immune response. However, non-significant difference in other 
parameters such as RBC, HGB, MC showed that T. stellulifera and 
C. bougheyanum do not interfere with normal production of those 

parameters.

Sub-chronic toxicity studies are also an important preliminary 
data that helps to select natural remedies with potential health 

Figure 2: Photomicrograph (x400) showing histology of the kidney, spleen and liver of mice treated with different doses of Crassocephalum bougheyanum 
methanol extract.
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benefits for future work [23]. The sub-chronic toxicity study in 
this work involved oral administration to mice, methanol extracts 
at doses of 7.93, 23.8, 71.4 and 214.2 mg/kg b.w. No significant 
changes in animal behavior and body weight have been observed 
on treated animal in comparison to the control group. It has also 
been observed no significant difference on organ weights on mice 
treated with C. bougheyanum. However, significant difference on 
mice spleen, kidney and liver weights treated with T. stellulifera 
as compared to the control has been observed and no significant 
difference on lung and heart weights was observed as compared 
with the control in mice. Liver, kidney, heart, lungs and spleen 
are the vital organs of our body which are the major targeted area 
of any toxic substance metabolically [24]. Liver and kidney play an 
essential role in the detoxification and the excretion process while 
Spleen is the secondary lymphoid organ where the immune cells 
accumulate, waiting for antigen. Body weight and relative weight of 
vital organs changes are indicators of the effect of an administered 
substance [25]. However, scientific evidence confirmed that 
increases or decreases in the body weights are accompanied with 
accumulation of fats and physiological adaptation responses to the 
plant extracts rather than to the toxic effects of chemicals or drugs 
that lead to decrease appetite and, hence, lower caloric intake by 
the animal [26]. Thus, the change in the kidney, liver and spleen 
weights might not be an indicator of toxic potential of the extract 
on those organs.

Blood parameters analysis is very useful for the determination 
of the anomalies induced by a plant extract [27]. It also helps 

in providing information about the toxicity mechanism/safe 
of a therapeutic agent [28]. Lymphocytes are involved in the 
immune response (specific immune response). The increase in the 
level of lymphocytes% in mice treated with T. stellulifera and C. 
bougheyanum show that those plant extracts can potentiate immune 
response by increasing the level of lymphocytes. Thus, we can say 
that these plant extract should have immunostimulating activity. 
The condition that reflects abnormally low levels of platelets in 
circulation is known as Thrombocytopenia, due to a decrease in 
production of platelets [29]. The administration of some drugs 
provoke platelet antibodies, resulting in the destruction of platelet 
leading to thrombocytopenia [30]. The significant increase in 
Platelets number in mice treated with T. stellulifera show that this 
plant extract prevent thrombocytopenia and contribute to the 
innate immune response. Granulocytes are also immune cells 
involved in innate immune response, especially phagocytosis. The 
significant increase in the level of granulocytes in mice treated with 
T. stellulifera at the second concentration once demonstrate the 
rule of this plant extract in the potentialization of the immune 
response.

It has been shown that the decrease in some hematological 
parameters such as RBC (Red Blood Cells, MCV (mean cell 
volume), MCHC (mean cell hemoglobin concentration), and 
HGB (hemoglobin) can induce anemia [31]. This study reveal no 
significant difference in those parameters in treated mice showing 
that T. stellulifera and C. bougheyanum extract do not interfer with 
the normal production RBC and do not induce anemia. Moreover, 

Figure 3: Photomicrograph (x400) showing histology of the kidney, spleen and liver of mice treated with different doses of Triplotaxis stellulifera methanol 
extract.

Figure 4: Photomicrograph (x400) showing histology of control group.
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some hematological parameter were not significantly different 
compared to the control such as WBC, RDW-SD, MPV, PCT 
indicating that those plant extract have no toxic effect against the 
normal production of those parameters in treated mice.

The analyzing of biochemical parameters is also very important 
when evaluating the toxic effect of plant extracts. In fact, 
biochemical parameters may provide useful information regarding 
the specific tissues such as kidney and Liver which are survival of 
an organism function [32].

Aspartate Aminotransferase in combination with ALT are 
considered as good maker of liver disease [33]. High levels of those 
enzymes are implicated in liver diseases or hepatotoxicity [34-36]. 
The present study reveals no significant changes in serum ALT 
level in mice treated with C. bougheyanum and T. stellulifera. We also 
observed a significant decrease in serum ASAT. This indicates that 
liver damage caused by these extract cannot be suspected; however 
the extract may help liver in its function by decreasing it activity.

Proteins are constructive elements in our body, its increase in 
the body is a signal of tissue or organ damage been repaired. No 
changed in total serum proteins in treated mice may also imply 
no presence of liver lesions which may have altered few hepatic 
functions.

Serum creatinine abnormally high levels indicate kidneys 
malfunction [37]. No significant change in creatinine level has 
been observed in mice treated with extracts. This may indicate 
that methanol extract of T. stellulifera and C. bougheyanum may not 
influence renal function.

Multiple hyperlipidemias are often secondary to many factors e.g. 
diet, alcohol intake, therapies or to diseases such as nephrosis, 
diabetes, hypothyroidism or tumors [38]. The decrease in those 
parameters in animals treated with extract can testify antidiabetic 
activity of those plants. In this study, the lipid profile showed no 
significant difference on serum cholesterol level in mice treated 
with extract compared to the control. Also, the result presented 
no significant difference in serum TG on mice treated with T. 
stellulifera and C. bougheyanum. Hence, these plants may not be toxic 
to mice concerning these parameters and may not cause diabetes.

CONCLUSION

T. stellulifera and C. bougheyanum methanol extract was found to 
be safe and law toxic despite sub-acute toxicity reveal changes in 
some biochemical and hematological parameters. Hence detail 
experimental analysis of chronic toxicity is to be done to further 
support this study.
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