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Abstract  

Introduction: Clerodendrum capitatum (Willd) Schumach. & Thonn (Lamiaceae) is used in African traditional medicine for the treatment of 

malaria, hypertension, obesity, jaundice and diabetes however there is lack of experimental data on its possible toxicity. This study investigated 

the acute and 28 days sub-chronic toxicity of C. capitatum in Wistar rats. Methods: In acute toxicity tests, a single administration of the 

hydroethanolic C. capitatum leaf extract (5 g/kg) was given orally to 5 female rats. The general behavior, adverse effects and mortality were 

recorded for up to 14 days post treatment. On the 15th day, the rats were weighed and euthanized for necropsy. In sub-chronic toxicity tests, the 

extract (4, 8 and 16 g/kg/day) was given orally to both male and female rats for 28 days. The animal body weight was recorded throughout the 

experiment, while hematological and biochemical parameters of blood and relative organs weights were evaluated on the 29th day. 

Results: Clerodendrum Capitatum did not cause any death or any hazardous symptoms of acute toxicity, showing an LD50 higher than 5 g/kg. 

Sub-chronic administration of C. capitatum resulted in no noticeable changes in weight gain and water or food consumption. White blood cells and 

hemoglobin increased while urea concentration, liver enzymes, total cholesterol and glucose concentrations significantly decreased in treated 

animals. No changes in macroscopical aspect of organs were observed in the animals. Conclusion: These results showed that acute or sub-

chronic oral administration of the hydroethanolic leaf extract of Clerodendrum capitatum may be considered as relatively free of toxicity. 
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Introduction 

 

The use of medicinal plants to treat various ailments is as old as the 

world. It is well known throughout history and has always been part 

of human culture. The World Health Organization (WHO) estimates 

that up to 80% of the world’s population relies on traditional 

medicinal system for some aspects of primary health care [1]. In 

African ethnomedicines, it is well known that traditional healers 

make use of a large variety of herbs in the treatment of parasitic 

diseases including malaria and a wide proportion of herbal remedies 

dispensed by traditional healers are widely believed by their clients 

to be effective [2,3]. Such plants can play an important role in drug 

discovery and their studies are logical research strategies in the 

search for new drugs [4]. In some countries, government 

encourages the use of indigenous forms of medicine rather than 

expensive imported drugs. In the USA, nearly one in three people 

uses some kind of alternative medical treatment [5]. Previous 

studies have reported the effectiveness of medicinal plants in 

treating of various disease conditions such as liver problems [6], 

circulatory and respiratory problems [7], febrile illnesses [8] and 

diarrhea [9]. However, despite the profound therapeutic advantages 

possessed by some of the plants, some constituents of medicinal 

plants have been shown to be potentially toxic, carcinogenic and 

teratogenic [10,11]. Moreover, it is known that the consumption of 

medicinal plants without evaluating their efficacy and safety can 

result in unexpected or toxic effects that may affect the physiology 

of different organs in the human body. Liver and kidney are the first 

targets in toxicological evaluation because they are involved in the 

metabolism and excretion of chemical compounds. Renal damage 

has also been associated with the use of medicinal plants in the 

treatment of various diseases [12]. 

  

Clerodendrum capitatum (Willd) Schumach. & Thonn (Lamiaceae) is 

an indigenous tropical Africa perennial undershrub, fast growing, 

erect, well branched, and grows up to 0.5-2 m high [13]. In Togo 

the leaves of the plant are traditionally used in the treatment of 

malaria [14]. Based on ethno botanical report in the maritime region 

of Togo, C. capitatum is frequently used to treat high blood 

pressure related to hypertension and also to alleviate obesity, 

jaundice and constipation. In Nigeria, the plant is used to treat 

diabetes mellitus, obesity and high blood pressure [15]. 

Pharmacological studies of the Clerodendrum genus demonstrated 

biological activities such as antitumorgenic [16,17], hypoglycemic, 

and hypolipidemic [18]. Despite the widespread use of C. capitatum, 

there is lack of experimental data on its possible toxicity. Thus, the 

present investigation was undertaken to provide data on the safety 

of C. capitatum by focusing on the acute toxicity and 28 days sub-

chronic toxicity of the hydroethanolic leaf extract of C. 

capitatum given orally to male and female Wistar rats. 

  

  

Methods 

 

Plant material and extraction 

  

Fresh leaves of C. capitatum were collected in August 2013 from 

Adidigomé, a locality at North West of Lomé (Togo). Botanical 

authentication was confirmed at the Department of Botany, 

University of Lomé, where a voucher specimen of C. capitatum was 

deposited at the herbarium (N° TG12806). The leaves were washed, 

air-dried under air conditioner for three days and were coarsely 

powdered. The powder (300 g) was macerated at room temperature 

with 3 L of ethanol-water (8:2, v/v) for 72 h. The solvent was 

removed using a rotary vacuum evaporator (Buchi, Japan) at 40°C 

and the crude extract, representing a yield of approximately 12.7% 

(w/w), was stored at -4°C until administrated doses preparation, 

when it was dissolved in sterilized distilled water. 

  

Animals and treatment 

  

Wistar rats of either sex weighting 145-150 g (males) and 120-125 

g (females) used in the present study were provided by animals 

facilities of the Laboratory of Physiology, Pharmacology and 

toxicology of the Faculty of Sciences, University of Lomé. Animals 

were housed divided by sex in cages (Five rats per cage) at ambient 

temperature and humidity with a 12 hours day-light cycle, with free 

access to food and water ad libitum. Experimental protocols were 

based on World Health Organization Guidelines for care and use of 

laboratory animals, and the use of the animals was approved by the 

Ethics Committee of the University of Lomé, a branch of the 

National Ethics Committee for control and supervision of 

experiments on animals (N° SBM/UL/14/NS0004). 

  

Acute toxicity 

  

Healthy female Wistar rats were used in this study according to the 

Organization for Economic Cooperation and Development (OECD) 

revised up-and-down procedure for acute oral toxicity testing [19]. 
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Female rats were selected for the test because they are frequently 

more sensitive to the toxicity of test compounds than males. The 

extract was dissolved in sterilized distilled water in a volume of 10 

mL/kg body weight of experimental animal by oral administration. 

All the animals were fasted overnight, but with free access to water 

and they were weighed before the extract administration. Animals 

were randomly divided in two groups (n = 5 per group). The first 

group (control group) received distilled water orally. The second 

group (acute toxicity group) was treated as followed: a dose limit of 

5 g/kg was given to the first animal which was observed for 

mortality, signs of acute toxicity and behavioral changes (unusual 

aggressiveness, unusual vocalization, restlessness, sedation and 

somnolence, twitch, tremor, ataxia, catatonia, paralysis, convulsion, 

fasciculation, prostration and unusual locomotion and asphyxia) for 

the first thirty minutes and the first hour, then hourly for 5 h and, 

finally periodically until 48 h. If this first animal survived, then four 

additional animals were to be given the same 5 g/kg dose 

sequentially at 48 h intervals. All the experimental animals were 

individually observed daily for general behavioral and body weight 

changes, hazardous symptoms and mortality for a period of 14 days 

post treatment. The LD50 was predicted to be above 5 g/kg if three 

or more rats survived. At the end of the experimental period, all 

animals were weighed and sacrificed by cervical dislocation, and the 

organs were excised for necropsy. 

  

Sub-chronic toxicity 

  

Experimental design 

  

The administered doses in this study were chosen based on the 

pharmacologically effective doses of the hydroethanolic extract from 

earlier hepatoprotective effects studies carried out in our laboratory 

in males Wistar rats. A total of 40 rats of either sex were used in 

this study. Rats were divided into 4 groups of 10 each (n = 10; 5 

males and 5 females per group) and their weights were recorded. 

Before treatment, rats were individually handled and carefully 

examined for abnormal behavior and appearance. The extract of C. 

capitatum, dissolved in sterilized distilled water, was administered 

orally once a day for 28 consecutive days in single doses of 0.4 g/kg 

(group I), 0.8 g/kg (group II) or 1.6 g/kg (group III), while the 

control rats (group IV) received sterilized distilled water. Animals 

were observed daily during the experimental period for mortality or 

morbidity, changes in posture, changes in skin fur, eyes, mucous 

membranes and behaviors. At the end of each week, the body 

weights of all the rats were recorded and doses of the extract were 

adjusted accordingly. At the end of the 28 days of administration, 

animals were fasted overnight, but allowed free access to water. On 

the 29th day they were anesthetized with ether and blood samples 

were collected via retro-orbital puncture using capillary tubes for 

hematological and biochemical studies respectively [20]. Blood 

samples for hematological analysis were collected in tubes 

containing Ethylene Diamine Tetra Acetic acid (EDTA) as 

anticoagulant whereas samples for biochemical analysis were 

collected into tubes without anticoagulant and centrifuged within 

one hour. After blood collection, the rats were sacrificed by clavicle 

dislocation. Organs such as liver, kidneys, sex organs (testes, 

seminal vesicles and epididymis for male rats; ovaries and uterus for 

female rats), brain, spleen, lungs, and heart were excised, washed 

immediately in NaCl (0.9%), weighed individually and examined 

macroscopically. 

  

Relative organ weights ratio 

  

The excised organs were weighed and the weight of each organ 

was multiplied by 100 and divided by the weight of the animal 

before sacrifice to obtain the relative organs weight (%) [21,22]. 

  

Hematological and biochemical analysis 

  

Blood samples collected in EDTA tubes were used for hematological 

analysis. Parameters included: red blood cell count, white blood cell 

count, hemoglobin, hematocrit, mean corpuscular volume, mean 

corpuscular hemoglobin, mean corpuscular hemoglobin 

concentration, platelets count and mean platelet volume were 

performed using an automatic hematological analyzer (ABX Pentra 

XL 80, France). The differential leukocyte count was performed with 

an optical microscopy (Optika, Italy) after hematological staining 

(fixation with May Grunwald and staining with Giemsa stain (Atom 

Scientific, UK)). In each case, 100 cells were counted. Blood 

samples collected in tubes without anticoagulant were used for 

biochemical analysis. They were allowed to clot and centrifuged at 

3000 rpm corresponding to 1107g force for 15 min using electric 

centrifuge (Shimadzu Scientific Corporation Tokyo, Japan) within 1 h 

after collection. The sera were separated, stored at -20°C and used 

for evaluation of biochemical parameters which include aspartate 

aminotransferase (AST), alanine aminotransferase (ALT), alkaline 

phosphatase (ALP), creatinine, glucose, serum urea nitrogen, uric 

acid, total cholesterol, triglycerides, total protein, total bilirubin and 

direct bilirubin, a-amylases, chloride, potassium, sodium and 
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inorganic phosphorus using commercial kits purchased from Human 

GmbH. D-65205, Wiesbaden, Germany. 

  

Statistical analysis 

  

The results are expressed as mean ± standard error of the mean 

(SEM). Statistical analysis was performed by one-way analysis of 

variance (ANOVA) followed by Tukey’s multiple comparison test to 

evaluate significant differences between groups. Results were 

considered to be significant at p < 0.05. All statistical analyses were 

performed using GraphPad Prism 5 Software Inc., USA. 

  

  

Results 

 

In acute toxicity study, oral administration of hydroethanolic leaf 

extract of C. capitatum at the dose of 5 g/kg did not cause mortality 

or any clinical signs of acute toxicity in rats observed for a short 

period of 48 h and a long period of 14 days. All five female rats 

survived until the end of the observation period. No abnormality 

was found in organs at necropsy. 

  

Sub-chronic toxicity 

  

In sub-chronic toxicity study, daily oral administration of the 

hydroethanolic leaf extract of C. capitatum at the doses of 0.4 g/kg, 

0.8 g/kg and 1.6 g/kg for 28 consecutive days resulted in no 

noticeable changes in the general behavior of treated rats compared 

to controls. No lethality was recorded in either sex in control and 

treated groups at any of the doses administered during the 28 days 

of extract administration. No differences in food and water 

consumption were observed between the groups of rats. Likewise, 

no significant differences in body weight gain (Figure 1 and Figure 

2) or relative organ weights (Table 1, Table 2) were observed 

between control and treated groups. Macroscopic observations of 

organs of treated animals did not show any significant change in 

color and texture between control and treated groups. Both the 

control and treated rats appeared uniformly healthy at the end of 

and throughout the 28-day treatment period. Similarly, sub-chronic 

oral administration of the extract did not cause any significant 

change in hematological profile of male and female rats (Table 

3, Table 4). However, white blood cells and hemoglobin rate 

increased in treated animals. The extract did not cause any 

significant change in serum creatinine, total and conjugated 

bilirubins, total proteins, triglycerides, phosphorus, potassium, 

chlorine, sodium and uric acid in both male and female rats (Table 

5, Table 6). However, at 1.6 g/kg the extract decreased significantly 

(p<0.05) blood concentration of urea in both male and female rats 

as compared to control. In the same way, total cholesterol and 

glucose concentrations decreased significantly in both male and 

female rats. Liver enzymes (AST, ALT and ALP) also decreased in 

treated animals (Table 5, Table 6). 

  

  

Discussion 

 

Medicinal plants are an important source of bioactive compounds 

and are used worldwide in traditional medicine for the treatment of 

various ailments. Although medicinal plants may have biological 

activities that are beneficial to humans, the potential toxicity of 

these bioactive substances has not been well established [22]. 

Moreover, despite the widespread use, few scientific studies have 

been undertaken to ascertain the safety and efficacy of traditional 

remedies [23]. Thus, the safety of these plants must be studied 

thoroughly to avoid their potential toxicity in human. To achieve this 

objective, the present investigation was performed to evaluate the 

possible acute toxicity and 28 days sub-chronic toxicity effects of 

hydroethanolic leaf extract of C. capitatum, used as a natural 

medicine in many African countries to alleviate many pathological 

conditions alone or in combination with many others medicinal 

plants organs by traditional healers in their receipt formulation. Data 

obtained from this study showed that C. capitatum in acute dose of 

5 g/kg, by oral route, did not produce any sign of toxicity in general 

behavior or death. All animals treated with the extract survived until 

the end of the 14 days observation period. No abnormality was 

found in organs at necropsy at the end of the experimental period. 

This suggests that the median acute toxicity value (LD50) of the 

extract is above 5 g/kg body weight. According to Kennedy et al. 

[24], substances that present LD50 higher than 5 g/kg by oral route 

may be considered practically non-toxic. Therefore, it can be 

suggest that acute toxicity of the hydroethanolic leaf extract of C. 

capitatum is devoid of acute oral toxicity. Similar results were 

observed by Mirtes et al. [25] and Caroline et al. [26] with other 

plants using the same toxicological method. 

  

A good extrapolation has been reported between toxicological 

insults in rats and humans; this is in contrast weaker when 

comparing humans and mice [27]. Therefore, oral intake of the leaf 
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of C. capitatum may be considered as safe. However, in an acute 

oral toxicity study by Adeneye et al. [15], C. capitatum aqueous 

fresh leaves extract was documented to be non-lethal in rats at 5 

g/kg but caused rapid-onset increased somatomotor activity, 

tachypnea, bilateral narrowing of the eyelids, tremor, piloerection, 

and increased feeding pattern in rats. Sub-chronic treatment did not 

produce any death or clinical signs of toxicity. There were no 

statistically significant differences (p > 0.05) in the body weight 

gain by the animals throughout the course of extract administration 

in all the doses compared with the control animals. This observation 

may indicate that extract did not alter the metabolic processes of 

the treated animals which may subsequently affect the hormones 

and body weight [28]. An important index to diagnose whether an 

organ has been exposed to injury is to calculate the organ-to-body 

weight ratio [22]. Hence, if rats are exposed to toxic substances the 

weight of the damaged organ will either increase or decrease as will 

the organ-to-body weight ratio. In the present study there were no 

significant changes in the relative weights of organs between the 

control and treated rats. This suggests no glossy toxic effect from 

the extract. Analysis of blood parameters is relevant to risk 

evaluation as any changes in the hematological and biochemical 

systems have a higher predictive value for human toxicity, when 

data are translated from animal studies [27]. In this study, the 

hematological profile of treated rats showed no significant difference 

with control group, except white blood cells and hemoglobin which 

increased in the groups treated with the hydroethanolic leaf extract 

of C. capitatum. Increase in white blood cells directly indicates the 

strengthening of the organism defense [29,30]. This elevation in 

total leucocytes count suggests that the extract contains biologically 

active compounds that have the ability to boost the immune system 

through increasing the population of defensive white blood cells. 

 

However, a global increase was observed in red blood cell count, 

hematocrit and hemoglobin concentration, implying that there may 

be a possible increase in erythropoiesis. Kidney functions were 

evaluated by means of serum urea, creatinine, sodium, potassium, 

chloride, uric acid and inorganic phosphorus. Increase blood 

creatinine is a good indicator of negative impact in kidney functions 

[31,32]. Moreover, serum creatinine and urea concentrations are 

used for the assessment of renal sufficiency [33]. Thus, higher than 

normal levels of serum creatinine and urea are indications of 

deficiency in renal function. In the present study, there were no 

significant changes in blood creatinine, uric acid, sodium, potassium, 

chloride and inorganic phosphorus. These results suggest that the 

kidney functions are not altered in animals treated with the extract. 

However, serum urea decreased in rats treated at the dose of 1.6 

g/kg. The decrease in serum urea concentration in the treated rats 

confirms that functioning of the kidney is normal. The increase 

levels of AST and ALT in the blood are associated with damage of 

hepatic cells [34,35]. Emerson et al. [36] also have reported that 

enhancement in the level of serum proteins is an indication of tissue 

injury and reflection of hepatic toxicity. Significant changes in such 

classical enzymes as ALP, ALT and AST suggest liver impairment, 

since these are reliable indices of liver toxicity [37], or altered 

integrity of cellular membrane as well as cell lyses or death [38]. As 

one of the biochemical parameters analyzed, AST is normally found 

in the cytoplasm and mitochondria of many cells, primarily in cardiac 

muscle, liver and skeletal muscle. Its concentration is much lower, 

however, in the kidney, pancreas and erythrocytes. Therefore, an 

increase in the serum levels of ALT, AST, ALP or total bilirubin 

indicates hepatic toxicity [39]. These changes occur in the blood 

when the hepatic cellular permeability is changed or when necrosis 

and cellular injury occurs. In the present investigation, sub-chronic 

administration of the extract caused decrease in the levels ALT, AST 

and ALP. No significant difference in the levels of total proteins, 

total bilirubin and conjugated bilirubin was found. This suggests that 

the extract may not only be toxic to the liver but could have 

hepatoprotective effects. 

 

Moreover, sub-chronic administration of the extract caused 

significant decrease in the level of glucose and total cholesterol; 

while there was no significant change in the levels of triglyceride 

although it decreased, suggesting that C. capitatum has 

hypoglycemic and hypolipidemic effects. Our data concerning 

glucose and total cholesterol and triglycerides are in agreement with 

those found by Adeneye et al. [15] who demonstrated that the fresh 

aqueous leaf extract of C. capitatum possesses hypoglycemic and 

hypolipidemic effects. Moreover these results confirmed the 

traditional use of this plant in the treatment of diabetes and obesity. 

In the present investigation, there was no significant change in 

serum level of a-amylases. The a-amylases catalyze the hydrolytic 

degradation of polymeric carbohydrates such as amylose, 

amylopectin and glycogen by cleaving 1,4-a-glucosidic bounds. 

Because of the sparsity of specific clinical symptoms of pancreatic 

diseases, a-amylases determinations are of considerable importance 

in pancreatic diagnostics. They are mainly used in the diagnosis and 

monitoring of acute pancreatitis. Hyperamylasemia does not, 

however, only occur with acute or in the inflammatory phase of 

chronic pancreatitis, but also in renal failure (reduced glomerular 

filtration), tumors of the lungs or ovaries, pulmonary inflammation, 
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diseases of the salivary gland, diabetic ketoacidosis or cerebral 

trauma. The results of our work demonstrated that C. capitatum did 

not impair the pancreas functioning. 

  

  

Conclusion 

 

In conclusion, we summarize that acute (5 g/kg) and sub-chronic 

(0.4, 0.8 and 1.6 g/kg) toxicological evaluation of the 

hydroethanolic leaf extract of Clerodendrum capitatum may be 

considered as relatively free of toxicity, when given orally, because 

it did not cause any death, lethality nor produced any remarkable 

hematological and biochemical adverse effects in both male and 

female Wistar rats. Further investigations in the areas of mutagenic, 

teratogenic and carcinogenic effects are however needed. 

 

What is known about this topic 

• Clerodendrum capitatum exerts hypoglycemic and 

hypolipidemic effects. 

• Some constituents of medicinal plants have been shown 

to be potentially toxic. 

• Consumption of medicinal plants without evaluating their 

safety can result in unexpected or toxic effects. 

 

What this study adds 

• Clerodendrum capitatum may be considered as relatively 

free of toxicity when administrated orally during 28 days. 

• Clerodendrum capitatum leaf extract may contain 

biologically active compounds that have the ability to 

boost the immune. 

  

  

Competing interests 

 

The authors declare no competing interest. 

  

  

Authors’ contributions 

 

All authors participated in reading the paper and its drafting. All the 

author’s read and agreed to the final manuscript. 

  

  

Tables and figures 

 

Table 1: effect of CECC on mean relative organ weight (%) in male 

rats 

Table 2: effect of CECC on mean relative organ weight (%) in 

female rats 

Table 3: effect of CECC on hematological profile of male rats 

Table 4: effect of CECC on hematological profile of female rats 

Table 5: effect of CECC on serum biochemical parameters in male 

rats 

Table 6: Effect of CECC on serum biochemical parameters in female 

rats 

Figure 1: Mean body weight gain in sub-chronic toxicity of the 

hydroethanolic leaf extract of Clerodendrum capitatum in male rats 

Figure 2: Mean body weight gain in sub-chronic toxicity of the 

hydroethanolic leaf extract of Clerodendrum capitatum in female 

rats 

  

  

References 

 

1. Bennett J, Brown CM. Use of herbal remedies by patients in a 

health maintenance organization. J Am Pharm Assoc (Wash). 

2000 May-Jun;40(3):353-8. PubMed | Google Scholar 

 

2. Kirby GC. Plants as sources of antimalarial components. Trop 

Doct. 1997;27(1): 7-11. PubMed |Google Scholar 

 

3. Warrell DA. Herbal remedies for malaria. Trop Doct. 1997 Jan; 

27(1): 5-6. PubMed | Google Scholar 

 

4. Elisabetsky E, Amadar TA, Albuquerque RR, Nunes DS, 

Carvalho ADC. Analgesic activity of Psychotria colorata (Willd 

Exr & S) Muell. Arg alkaloid J Ethnopharmacol. 1995 

Oct;48(2):77-83. PubMed |Google Scholar 

 

5. David T. Herbal medicine at a crossroads. Environ Health 

Perspect. 1996 Sep;104(9):924-928. PubMed| Google 

Scholar 

 

 

 



Page number not for citation purposes 7

6. Idoh K, Karou SD, Agbonon A, Adjrah Y, Gbeassor M. Effetct of 

Aframomum melegueta on carbon tetrachloride induced liver 

injury. J App Pharm Sci. 2013 Sep; 3(09): 098-

102. PubMed | Google Scholar 

 

7. Agbonon A, Eklu-Gadegbeku K, Aklikokou K, Koffi M. The effect 

of Mangifera indica stem bark and Pluchea ovalis on tracheal 

smooth muscle in vitro. Fitoterapia. 2002 Dec;73(7-8):619-

622. PubMed |Google Scholar 

 

8. Ajaiyeoba EO, Oladepo O, Fawole OI et al. Cultural 

categorization of febrile illness in correlation with herbal 

remedies use for treatment in Southwestern Nigeria. J 

Ethnopharmacol. 2003 Apr;85(2-3):179-

185. PubMed | Google Scholar 

 

9. Abdulkarim A, Sadiq Y, Gabriel OA, Abdulkadir UZ, Ezzeldin MA. 

Evaluation of five medicinal plants used in diarrhea treatment 

in Nigeria. J Ethnopharmacol. 2005 Oct 3;101(1-3):27-

30. PubMed | Google Scholar 

 

10. Teixera RO, Camparoto ML, Mantovan MS, Vinentini VEP. 

Assesment of two medicinal plants, Psidium guajave L and 

Achillea millifolium L, in vitro and in vivo assays. Gen and Mol 

Biol. 2003 Dec; 26 (4):551-555. PubMed | Google Scholar 

 

11. Paes-Leme AA, Motta ES, De Mattos JCP et al. Assessment of 

Aloe vera (L) genotoxic potential on Escherichia coli and 

plasmid DNA. J Ethnopharmacol. 2005 Nov 14;102(2):197-

201. PubMed | Google Scholar 

 

12. Mapanga RF, Musabayane CT. The renal effects of blood 

glucose-lowering plant-derived extracts in diabetes mellitus-an 

overview. Ren Fail. 2010 Jan;32(1):132-

138. PubMed | Google Scholar 

 

13. Houngnon P, Assevedo A, Bernard M. Yessoè (Clerodendrum 

capitatum). Run Ar (Internet). 2001 (Cited 2013 August 03). 

Available from: 

http://www.runetwork.org/html/fr/articles/525.html. Google 

Scholar 

 

14. Adjanohoun JE, Adjakidje V, Ahyi MRA et al. Contribution aux 

études ethnobotaniques et floristiques au Togo. Agence Coop 

Cult Tech. 1986; 526-531. PubMed | Google Scholar 

 

15. Adeneye AA, Adeleke TI, Adeneye AK. Hypoglycemic and 

hypolipidemic effects of the aqueous fresh leaves extract of 

Clerodendrum capitatum in Wistar rats. J Ethnopharmacol. 

2008 Feb 28;116(1):7-10.PubMed | Google Scholar 

 

16. Manoharan S, Kavitha K, Senthil N, Renju GL. Evaluation of 

anticarcinogenic effects of Clerodendron inerme on 7, 12-

dimethylbenz (a) anthracene-induced hamster buccal pouch 

carcinogenesis. Singapore Med J. 2006 Dec;47(12):1038-

1043. PubMed | Google Scholar 

 

17. Liu S, Zhu H, Zhang S, Zhang X, Yu Q, Xuan L. Abietane 

diterpenoids from Clerodendrum bungei. J Nat Prod. 2008 

May;71(5):755-759. PubMed | Google Scholar 

 

18. Devi R, Sharma DK. Hypolipidemic effect of different extracts 

of Clerodendron colebrookianum Walp in normal and high-fat 

diet fed rats. J Ethnopharmacol. 2004 Jan;90(1):63-

68. PubMed | Google Scholar 

 

19. OECD (The Organization of Economic Co-operation 

Development). The OECD Guideline for Testing of Chemical: 

420 Acute Oral Toxicity. Paris: OECD. 2001; 1-

14. PubMed | Google Scholar 

 

20. Waynforth BH. Injection techniques. In: Experimental and 

Surgical Techniques in the Rat: Academic Press, London/NY, 

USA. 1980; 30-61. PubMed | Google Scholar 

 

21. Abdullah NR, Ismail Z, Ismail Z. Acute toxicity of Orthosiphon 

stamineus Benth standardized extract in Sprague Dawley rats. 

Phytomedicine. 2009 Mar;16(2-3):222-226. PubMed | Google 

Scholar 

 

22. Rosidah YMF, Sadikun A, Ahmad M, Akowuah GA, Asmawi MZ. 

Toxicology evaluation of standardized methanol extract of 

Gynura procumbens. J Ethnopharmacol. 2009 Jun 

22;123(2):244-249. PubMed |Google Scholar 

 

23. Graça C, Freitas CS, Baggio CH, Dalsenter PR, Marques MC. 

Mikania laevigata syrup does not induce side effects on 

reproductive system of male Wistar rats. J Ethnopharmacol. 

2007 Apr 20;111(1):29-32.PubMed | Google Scholar 

 



Page number not for citation purposes 8

24. Kennedy GL, Ferenz, Burgess BA. Estimation of acute oral 

toxicity in rats by determination of the approximate lethal dose 

rather than the LD50. J Appl Toxicol. 1986 Jun;6(3):145-

148. PubMed |Google Scholar 

 

25. Mirtes GBS, Ticiana PA, Carlos FBV et al. Acute and subacute 

toxicity of Cassia occidentalis L: stem and leaf in Wistar rats. J 

Ethnopharmacol. 2011 Jun 22;136(2):341-

346. PubMed | Google Scholar 

 

26. Caroline G, Emerson LBL, Erica BL et al. Evaluation of 

subchronic toxicity of the hydroethanolic extract of Tropaeolum 

majus in Wistar rats. J Ethnopharmacol. 2012 Jul 

13;142(2):481-487. PubMed | Google Scholar 

 

27. Olson H, Betton G, Robinson D et al. Concordance of the 

toxicity of pharmaceuticals in humans and in animals. Regul 

Toxicol Pharmacol. 2000 Aug;32(1):56-67. PubMed | Google 

Scholar 

 

28. Cajuday AL, Poscidio LG. Effects of Moringa oleifera Lam: 

(Moringaceae) on the reproduction of male mice (Mus 

musculus). J Med Plants Res. 2010 Jun 18; 4(12):1115-

1121. PubMed | Google Scholar 

 

29. Chang-Gue S, Seung-Hyun H, Jung-Hyo C et al. Induction of 

hemopoiesis by saenghyuldan, a mixture of Ginseng radix, 

Paeoniae radix, and Hominis placenta. Acta Pharmacol Sin. 

2003 Feb;24(2):120-126.PubMed | Google Scholar 

 

30. Stanley OA, Florence CN, David DA et al. Toxicity studies in 

rats fed nature cure bitters. Af J Biotech. 2005 Jan; 4 (1): 72-

78. PubMed | Google Scholar 

 

31. Hassan SW, Ladan MJ, Dogondaji RA et al. Phytochemical and 

toxicological studies of aqueous leaves extracts of 

Erythrophleum africanum. Pak J Biol Sci. 2007 Nov 

1;10(21):3815-3821. PubMed | Google Scholar 

 

 

32. Rhiouani H, El-Hilaly J, Israili HZ, Lyoussi B. Acute and sub-

chronic toxicity of an aqueous extract of the leaves of Herniaria 

glabra in rodents. J Ethnopharmacol. 2008 Aug 13;118(3):378-

386. PubMed |Google Scholar 

 

33. Smith GL, Shlipak MG, Havranek EP. Serum urea nitrogen, 

creatinine, and estimators of renal function. Arch Intern Med. 

2006 May 22;166(10):1134-42. PubMed | Google Scholar 

 

34. Witthawaskul P, Panthong A, Kanjanapothi D, Taesothikul T, 

Lertprasertsuke N. Acute and subacute toxicities of saponin 

mixture isolated from Scheffera leucantha Viguier. J 

Ethnopharmacol. 2003 Nov;89(1):115-121. PubMed | Google 

Scholar 

 

35. Burger C, Fischer DR, Cordenunzzi DA, Batschauer APB, Filho 

VC, Soares ARS. Acute and subacute toxicity of the 

hydroalcoholic extract from Wedelia paludosa (Acmela 

brasiliensis) (Asteraceae) in mice. J Pharm Pharm Sci. 2005 

Aug 19;8(2):370-373. PubMed | Google Scholar 

 

36. Emerson FS, Shadara AC, Devi PU. Toxic effects of crude 

extract of Plumbago rosea (Rokta chitraka). J Ethnopharmacol. 

1993 Jan;38(1):79-84. PubMed | Google Scholar 

 

37. Hayes AW. Guidelines for acute oral toxicity testings, in: 

Principles and Methods of Toxicity, 2nd ed. Raven Press Ltd., 

New York. 1989; Table 4: p. 185. PubMed | Google Scholar 

 

38. Olagunju JA, Oyedapo OO, Onasanya OO et al. Effects of 

Isosaline extracts of Tetrapleura tetraptera and Olax 

subscopiodes on certain biochemical parameters of albino rats. 

Pharm Biol. 2000;38(3):187-1891. PubMed | Google Scholar 

 

39. Costa-Silva JH, Lima CR, Silva EJR et al. Acute and subacute 

toxicity of the Carapa guianensis Aublet (Meliaceae) seed oil. J 

Ethnopharmacol. 2008 Mar 28;116(3):495-

500. PubMed | Google Scholar 

 

 

 

 

 

 



Page number not for citation purposes 9

 

Table 1: Effect of CECC on mean relative organ weight (%) in male rats 

 

Organs 
Control 

Extract doses (mg/kg/day) 

400 800 1600 

Liver 3.59 ± 0.28 3.35 ± 0.14 3.27 ± 0.17 3.29 ± 0.09 

Kidney (right) 0.45 ± 0.02 0.38 ± 0.03 0.39 ± 0.02 0.41 ± 0.03 

Kidney (left) 0.45 ± 0.01 0.39 ± 0.02 0.40 ± 0.02 0.41 ± 0.02 

lungs 0.65 ± 0.05 0.55 ± 0.04 0.54 ± 0.03 0.64 ± 0.03 

Spleen 0.29 ± 0.02 0.27 ± 0.02 0.22 ± 0.01 0.27 ±0 .01 

Heart 0.34 ± 0.02 0.33 ± 0.01 0.34 ± 0.01 0.34 ± 0.01 

Testis (right) 0.76 ± 0.03 0.69 ± 0.03 0.46 ± 0.13 0.73 ± 0.03 

Testis (left) 0.75 ± 0.04 0.68 ± 0.02 0.46 ± 0.12 0.74 ± 0.03 

Epididymis 0.40 ± 0.02 0.36 ± 0.04 0.29 ± 0.05 0.32 ± 0.04 

Brain 0.99 ± 0.07 0.84 ± 0.07 0.84 ± 0.05 0.99 ± 0.06 

Seminal vesicle 0.85 ± 0.02 0.65 ± 0.05 0.76 ± 0.05 0.89 ± 0.09 

Values are expressed as Mean ± SEM (n = 5) 

 

 

Table 2: Effect of CECC on mean relative organ weight (%) in female rats 

 

 

Organs 

Control 

Extract doses (mg/kg/day) 

400 800 1600 

Liver 3.53 ± 0.18 3.20 ± 0.20 3.36 ± 0.12 3.90 ± 0.14 

Kidney (right) 0.47 ± 0.02 0.41 ± 0.01 0.43 ± 0.01 0.44 ± 0.01 

Kidney (left) 0.45 ± 0.02 0.41 ± 0.02 0.45 ± 0.01 0.45 ± 0.02 

lungs 0.79 ± 0.03 0.77 ± 0.07 0.69 ± 0.02 0.83 ± 0.04 

Spleen 0.34 ± 0.01 0.29 ± 0.02 0.30 ± 0.01 0.33 ± 0.01 

Heart 0.40 ± 0.01 0.40 ± 0.02 0.36 ± 0.01 0.36 ± 0.00 

Ovary 0.05 ± 0.01 0.05 ± 0.01 0.04 ± 0.01 0.04 ± 0.01 

Uterus 0.66 ± 0.01 0.57 ± 0.01 0.58 ± 0.01 0.63 ± 0.01 

Brain 1.04 ± 0.07 0.92 ± 0.11 1.00 ± 0.07 1.13 ± 0.02 

Values are expressed as Mean ± SEM (n = 5) 
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Table 3: Effect of CECC on hematological profile of male rats 

 

 

Hematological parameters 

Control 

Extract doses (mg/kg/day) 

400 800 1600 

White blood cells (109/l) 7.82 ± 1.03 9.96 ± 0.76 9.48 ± 0.57 9.74 ± 1.23 

Red blood cells (1012/l) 8.09 ± 0.20 8.31 ± 0.11 8.36 ± 0.09 8.13 ± 0.08 

Hemoglobin (g/dl) 15.88 ± 0.21 16.42 ± 0.16 15.90 ± 0.18 16.06 ± 0.14 

Hematocrit (%) 44.88 ± 0.68 46.28 ± 0.59 44.46 ± 0.62 51.46 ± 5.68 

MCV (fl) 55.62 ± 1.20 55.76 ± 1.09 53.22 ± 0.75 56.70 ± 0.47 

MCH (pg) 19.60 ± 0.32 19.68 ± 0.23 18.96 ± 0.19 19.68 ± 0.14 

MCHC (%) 35.36 ± 0.29 35.42 ± 0.32 35.72 ± 0.25 34.82 ± 0.13 

Platelets (109/l) 654.00 ± 31.33 672.40 ± 21.44 698.00 ± 41.06 686.8 ± 24.14 

MPV (fl) 8.180 ± 0.11 8.16 ± 0.12 8.36 ± 0.040 8.00 ± 0.07 

Neutrophils (%) 20.60 ± 0.60 19.40 ± 0.40 20.00 ± 0.7 21.00 ± 1.81 

Eosinophils (%) 2.80 ± 0.86 1.80 ± 0.73 1.80 ± 0.91 1.80 ± 0.80 

Basophils (%) 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 

Lymphocytes (%) 74.60 ± 1.60 77.20 ± 0.66 76.80 ± 1.02 75.80 ± 1.46 

Monocytes (%) 1.60 ± 0.67 1.60 ± 0.50 1.40 ± 0.74 1.80 ± 0.80 

Values are expressed as Mean ± SEM (n = 5). MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin; MCHC, mean 

corpuscular hemoglobin concentration; MPV: mean platelet volume 

 

 

Table 4: Effect of CECC on hematological profile of female rats 

 

 

Hematological parameters 

Control 

Extract doses (mg/kg/day) 

400 800 1600 

White blood cells (109/l) 7.76 ± 0.66 8.82 ± 1.24 8.80 ± 0.68 8.96 ± 0.72 

Red blood cells (1012/l) 7.36 ± 0.16 7.48 ± 0.08 7.50 ± 0.09 7.46 ± 0.14 

Hemoglobin (g/dl) 14.82 ± 0.18 15.30 ± 0.23 15.14 ± 0.28 15.12 ± 0.182 

Hematocrit (%) 42.94 ± 0.58 43.56 ± 0.64 44.32 ± 0.80 43.74 ± 0.52 

MCV (fl) 58.38 ± 0.80 58.30 ± 0.64 59.12 ± 0.72 58.78 ± 1.03 

MCH (pg) 20.08 ± 0.26 20.40 ± 0.28 20.10 ± 0.23 20.22 ± 0.33 

MCHC (%) 34.46 ± 0.08 35.08 ± 0.30 34.10 ± 0.13 34.50 ± 0.08 

Platelets (109/l) 747.00 ± 16.74 699.60 ± 23.80 694.80 ± 28.48 797.60 ± 19.83 

MPV (fl) 8.06 ± 0.13 8.18 ± 0.17 8.26 ± 0.04 8.02 ± 0.07 

Neutrophils (%) 19.40 ± 0.67 19.40 ± 0.67 19.80 ± 0.96 20.00 ± 0.83 

Eosinophils (%) 1.80 ± 0.73 1.80 ± 0.58 1.20 ± 0.58 1.40 ± 0.40 

Basophils (%) 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 

Lymphocytes (%) 76.80 ± 1.31 77.60 ± 0.8 78.00 ± 1.18 77.00 ± 1.04 

Monocytes (%) 2.00 ± 0.70 1.20 ± 0.48 1.00 ± 0.44 1.60 ± 0.50 

Values are expressed as Mean ± SEM (n = 5). MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin; MCHC, mean 

corpuscular hemoglobin concentration; MPV, mean platelet volume 
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Table 5: Effect of CECC on serum biochemical parameters in male rats 

Biochemical parameters Control 
Extract doses (mg/kg/day) 

400 800 1600 

Urea (g/l) 0.31 ± 0.01 0.27 ± 0.00 0.27 ± 0.01 0.25 ± 0.01a 

Glucose (g/dl) 0.86 ± 0.08 0.60 ± 0.04a 0.54 ± 0 .04a 0.60 ± 0.06a 

Creatinine (mg/l) 5.20 ± 0.20 5.40 ± 0.50 4.80 ± 0.20 4.80 ± 0.20 

ALT (U/l) 158.40 ± 8.18 156.00 ± 9.09 178.80 ± 9.50 151.20 ± 8.70 

ALT (U/l) 61.20 ± 5.16 55.20 ± 5.16 43.20 ± 3.49 58.80 ± 7.20 

Alkaline phsophatase (U/l) 300.00 ± 18.69 230.40 ± 26.06 190.80 ± 12.92b 253.20 ± 21.33 

Total bilirubin (mg/dl) 1.14 ± 0.13 1.19 ± 0.23 1.04 ± 0.04 0.84 ± 0.22 

Direct bilirubin (mg/dl) 0.21 ± 0.03 0.19 ± 0.02 0.15 ± 0.01 0.23 ± 0.02 

Total proteins (g/l) 53.84 ± 1.48 50.46 ± 2.29 53.45 ± 1.44 50.43 ± 2.92 

Total cholesterol (g/l) 0.72 ± 0.04 0.60 ± 0.01 0.58 ± 0.02a 0.57 ± 0.02a 

Triglycerides (g/l) 0.60 ± 0.09 0.64 ± 0.03 0.6 3± 0.06 0.53 ± 0.02 

amylases (U/l) 254.80 ± 8.14 265.60 ± 9.50 243.40 ± 2.06 255.20 ± 4.64 

Sodium (mmol/l) 140.40 ± 1.63 143.04 ± 1.20 143.60 ± 1.93 139.80 ± 2.53 

Potassium (mmol/l) 4.50 ± 0.21 4.44 ± 0.06 4.18 ± 0.29 4.74 ± 0.27 

Chlorine (mmol/l) 104.40 ± 7.71 104.00 ± 0.63 103.40 ± 1.40 103.00 ± 0.70 

Phosphorus (mg/l) 42.40 ± 3.44 40.60 ± 5.52 42.40 ± 5.69 34.60 ± 2.40 

Uric acid (mg/l) 17.44 ± 2.90 13.68 ± 0.72 14.71 ± 3.34 26.55 ± 3.96 

Values are expressed as Mean ± SEM (n = 5). ap˂ 0.05, bp˂ 0.01, vs control group 
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Table 6: Effect of CECC on serum biochemical parameters in female rats 

 

 

Biochemical parameters 

Control 

Extract doses (mg/kg/day) 

400 800 1600 

Urea (g/l) 0.32 ± 0.01 0.30 ± 0.01 0.29 ± 0.01 0.23 ± 0.01a 

Glucose (g/dl) 0.85 ± 0.01 0.61 ± 0.03b 0.59 ± 0.03b 0.60 ± 0.06b 

Creatinine (mg/l) 5.40 ± 0.24 6.20 ± 0.20 5.10 ± 0.20 5.40 ± 0.24 

ALT (U/l) 159.60 ± 7.25 147.60 ± 6.99 165.60 ± 7.96 168.00 ± 3.79 

ALT (U/l) 69.60 ± 8.81 55.20 ± 2.24 42.00 ± 2.68b 45.60 ± 3.05a 

Alkaline phsophatase (U/l) 196.8 ± 7.91 189.6 ± 8.81 163.2 ± 6.94a 168.0 ± 6.84 

Total bilirubin (mg/dl) 1.06 ± 0.11 1.11 ± 0.08 0.80 ± 0.09 0.88 ± 0.21 

Direct bilirubin (mg/dl) 0.25 ± 0.06 0.15 ± 0.02 0.26 ± 0.05 0.23 ± 0.05 

Total proteins (g/l) 66.19 ± 3.59 57.38 ± 1.80 58.71 ± 3.03 59.30 ± 2.62 

Total cholesterol (g/l) 0.79 ± 0.08 0.59 ± 0.01a 0.57 ± 0.02a 0.56 ± 0.02a 

Triglycerides (g/l) 0.62 ± 0.04 0.73 ± 0.04 0.68 ± 0.05 0.60 ± 0.04 

amylases (U/l) 187.20 ± 8.97 223.60 ± 6.56 209.00 ± 6.80 230.20 ± 8.93 

Sodium (mmol/l) 142.2 ± 1.24 142.60 ± 2.04 142.00 ± 1.92 141.60 ± 1.36 

Potassium (mmol/l) 5.00 ± 0.58 4.12 ± 0.25 4.68 ± 0.16 4.54 ± 0.42 

Chlorine (mmol/l) 101.20 ± 1.93 102.00 ±1 .51 101.20 ± 0.73 100.80 ± 1.28 

Phosphorus (mg/l) 36.40 ± 4.50 29.60 ± 2.15 38.20 ± 3.77 38.00 ± 5.71 

Uric acid (mg/l) 20.00 ± 3.11 15.58 ± 1.64 23.64 ± 3.11 22.70 ± 1.44 

Values are expressed as Mean ± SEM (n = 5). ap˂ 0.05, bp˂ 0.01, vs control group. 
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Figure 1: Mean body weight gain in sub-chronic toxicity of the hydroethanolic leaf extract of 

Clerodendrum capitatum in male rats 

 

 

 

Figure 2: Mean body weight gain in sub-chronic toxicity of the hydroethanolic leaf extract 

of Clerodendrum capitatum in female rats 

 


