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Abstract: Background: The objective of this study was to investigate the toxicity of 
Lantana camara methanol extract. Methods: In order to evaluate the toxicity of Lantana 
camara, the acute toxicity of the methanolic extract on adult mice and cytotoxicity test on 
Vero cell line were investigated. A fixed large dose of 2 g/kg body weight of L. camara 
leaf extract was administrated by a single oral gavage according to the OECD procedure. 
Results: In 2 weeks, L. camara leaf extract showed no obvious acute toxicity. While 
female mice lost body weight after being treated with single dose of leaf extract in acute 
toxicity test, male ones lost organ mass, particularly for heart and kidney. The biochemical 
liver function tests showed significantly elevated TBIL and ALT in the L. camara leaf 
extract treated female mice group compared with the control group. Cytotoxicity effect of 
leaf extract of L. camara was estimated through a MTT assay. Cytotoxicity tests on Vero 
cell line disclosed that leaf extract at concentrations up to 500 µg/mL inhibited the growth of 
cells 2.5 times less than did Triton 100× 1%. More interestingly, the cytotoxicity initiated 
to decline at elevated concentrations of this extract. Conclusions: The results of both tests 
confirm that L. camara shows a pro toxic effect. 
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1. Introduction 

Herbs have recently attracted attention as health beneficial foods and as source materials for drug 
development. They offer a potential natural health care approach that focuses on protecting and 
restoring health. Toxicity screening models provide important preliminary data to help select natural 
remedies with potential health beneficial properties for future work. As part of a permanent screening 
program searching for natural products with beneficial biological activity properties, the current 
investigation reports the toxicity of Lantana camara L. (Verbenaceae) methanol extract.  

Folk healers in Asia and South America have used Lantana species, including L. camara, for 
centuries to treat various human ailments such as dermatological and gastrointestinal diseases, tetanus, 
malaria and tumors [1]. Different parts of L. camara are used for the treatment of various human 
ailments such as itches, cuts, ulcers, swellings, bilious fever, catarrh, eczema, tetanus, malaria, tumors 
and rheumatism [2,3]. In the Kancheepuram district of Tamil Nadu, a handful of flowers are grounded 
with coconut oil and applied topically on the head to get relief from headache [4,5]. L. camara is one 
of the most prevalent and noxious weeds, causing hepatotoxicity in grazing animals [6]. On the 
contrary, L. camara has been reported to possess a number of medicinal properties to treat various 
human ailments such as dermatological and gastrointestinal diseases, tetanus, malaria and tumors [7,8]. 
Some metabolites isolated from their leaves possess antithrombin activity [9], antiinflammatory, 
antinociceptive and antipyretic activity [10,11]. Considering both the ethnobotanical and 
pharmacological applications of the plant, the aim of this study was to investigate the possible toxic 
effects of the leaf extract of L. camara in mice and cytotoxicity tests. 

2. Results and Discussion 

2.1. Acute Oral Toxicity Study 

To establish the safety of the extract, 2,000 mg/kg methanol extract was administered to both male 
and female mice. We observed no significant toxic signs or death during the 14 day observation 
period. None of the mice showed clinical toxic signs such as anorexia, depression, lethargy, jaundice, 
dermatitis and also, no mortality happened throughout the examination. Nevertheless, Figure 1 
suggests that based on differential analysis on body weight, female mice are more sensitive to the leaf 
extract than male ones. While mean body weight for females in the treated group was 32.68 ± 2.74 g at 
the beginning of study, it decreased erratically to 31.16 ± 1.74 g at the end. Spearman's rho 
nonparametric test confirms that this reduction is significant (correlation coefficient = -0.176, P < 0.01). 
For three other groups, the body weight after the treated group is more than that at the control groups. 
Since the control and treated males profile (Figure 1) are comparable, it can be concluded that leaf 
extract of L. camara doesn’t influence the body weight of male Swiss albino mice. On the other hand, 
divergent profile especially at extremes of control and treated females (Figure 1) demonstrate the 
possibility of short term and long term toxicity in this sex. 

Johnson and Jensen [12] also found that female red kangaroo is more vulnerable to L. camara than 
the male animal and even the yearling. On the basis of Sharma et al. [13] study, the decline in body 
mass could be preliminarily attributed to a decrease in food intake which is related to the release and 
absorption of toxins in the gastrointestinal tract. 
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Figure 1. Comparing the changes in body mass across sexes in control and treatment 
groups during fortnight observation based on acute toxicity test of leaf extract of L. camara 
on Swiss Albino Mice. 

 
L. camara leaf extract was given to the treated group and water was given to the control group. 

The fluctuations in the curves (Figure 1) do not reflex toxicity-related effects, but rather the impact 
of variations in diet. As the food for all mice changed in days between 7 and 10, there are dramatic 
reductions in body weight among treated as well as control groups in both sexes. The sharp increase in 
body mass during the first two days of investigation may also hint that the pervious diet included lesser 
amounts of carbohydrates or lipids. 

Figure 2. Internal organ mass of Swiss Albino mice after two weeks treatment. 

 
L. camara leaf extract was given to the treated group and water was given to the control group. 
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Unlike body mass, male mice are more susceptible to internal organ weight alteration caused by 
probable L. camara leaf toxins. Figure 2 illustrates that the heart tissue in treated group has the most 
significant weight difference compared with control group, followed by kidneys (P = 0.031 and  
P = 0.045, respectively). It is important to note that mean body weight of males in control and treated 
category were nearly equal, so the effect of body mass on organ mass can be ignored in this case. The 
differences in body weight and organ weight may have resulted from physiological variation in rats 
such as food intake and metabolism. Furthermore, as mentioned, neither morbidity nor disease was 
observed during the entire experimentation period. 

Table 1 shows the changes of biochemical parameters in the sera of male and female mice induced 
by L. camara leaf extract. In the female mice, there were slightly elevated TBIL and ALT parameters 
(P < 0.05) after exposure to L. camara leaf (Table 1). In the male mice, there are no significant 
changes for the enzymes of AST and ALP (P > 0.05) after oral administration of L. camara leaf 
extract. Previously, some papers reported the liver toxicity of L. camara leaf extract in vivo [14-16]. 
However, in this study only female mice showed such results which need further study.  

Table 1. Changes of biochemical parameters in the serum of mice induced by L. camara’s 
leaf extract. 

Groups TBIL (μmol/L) ALT (U/L) AST (U/L) ALP (U/L) 
Male control 0.9 ± 0.3 16.8 ± 3.9 78.3 ± 26.4 79.6 ± 19.9 
Male treated 0.9 ± 0.3 17.5 ± 6.1 77.5 ± 13.4 78.6 ± 20.8 
Female control 0.7 ± 0.3 17.1 ± 4.2 77.6 ± 12.3 76.5 ± 15.3 
Female treated 1.0 ± 0.3 * 21.5 ± 2.5 * 76.6 ±11.6 75.9 ± 13.6 

L. camara leaf extract was given to treated group and water was given to the control group. * P < 0.05. 

Gross examination during autopsy and histopathological evaluations of the various organs stained 
with hematoxylin and eosin revealed no significant differences (Figures 3 and 4). The density of 
Kupffer cells is apparently the same and there is no edema or hemorrhage lesion in both groups' 
tissues. The relative enlargement of hepatocytes' nuclei is abnormal, but common in both groups, 
implying the involvement of a factor other than leaf extract influence. Enlargement of hepatocytes 
nuclei can also be induced by physical procedure such as partial hepatectomy or the maturity of the 
animal which develop variation in the size hepatocytes nuclei [17]. 

These findings were unexpected as noticeable levels of hepatoxicity in rats caused by leaf powder 
of L. camara was reported by Saini et al. [18]. A Johnson and Jensen [12] study demonstrated liver 
toxicity in red kangaroo after ingestion of L. camara extract. They described liver and kidney as the 
most affected organs during Lantana poisoning. Furthermore, in different works, isolated compounds 
from L. camara especially lantadene A, B and C were found to produce strong hepatotoxic response in 
rodents [19-22]. The reason why the current study doesn’t present a strong toxicity against liver might 
rise from the hepatoprotective effect of some other plant constituents like oleanolic acid, as verified by 
Misra and Laatsch [23]. Perhaps, the mentioned compounds could have reversed the development of 
toxicity, healing the possible impaired tissues during the fortnight period of study. However, these 
need further study to verify the healing properties of L. camara extract. 
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Figure 3. Histological (male mice) examination of A, B, L, M: Liver; C, D, N, O: Kidney; 
E, F, P, Q: Spleen; G, H, R, S: Heart; J, K, T, U: Lung. Magnification for left side slides of 
each category is 100×; right side, 400×. The focus of picture at the center in 400× 
magnification is on central vein in liver, glomerule in kidney, white pulp in spleen, 
terminal bronchiole in lung. 

L. camara leaf extract was given to the treated group and water was given to the control group. 
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Figure 4. Histological (female mice) examination of A, B, L, M: Liver; C, D, N, O: 
Kidney; E, F, P, Q: Spleen; G, H, R, S: Heart; J, K, T, U: Lung. Magnification for left side 
slides of each category is 100×; right side, 400×. The focus of picture at the center in 400× 
powers is on central vein in liver, glomerule in kidney, white pulp in spleen, terminal 
bronchiole in lung. 

 
L. camara leaf extract was given to the treated group and water was given to the control group. 

2.2. Cytotoxicity Study 

Figure 5 shows the changes in cytotoxicity of Vero cell line treated with various dilutions of  
L. camara’s leaf extract for 24 h and 72 h. IC50 values are summarized in Table 2. Figure 5 illustrates a 
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higher amount of Vero toxicity after 72 h treatment, but the t test analysis doesn’t confirm a significant 
difference between IC50 mean values after 24 h and 72 h (P > 0.1). Hence Vero cell cytotoxicity of leaf 
extract is not time dependant during the period of this study. The t test results also validate that total 
cytotoxicity of leaf extract of L. camara (concentration up to 500 µg/mL) is significantly (P < 0.05) 
less than that of Triton 100× (concentration 1%) as shown in Figure 6. Vero cytotoxicity of leaf extract 
in maximum dilution 500 µg/mL is about 2 times and 2.5 times less than 1% Triton 100× after 24 h 
and 72 h treatment, correspondingly. At higher concentrations of leaf extract, the cytotoxicity 
decreases (Figure 5). This could suggest the existence of pro- and anti-toxic phytochemicals in  
the leaf extract that interfere with the cytoprotective or cytotoxic effects of each other in a  
concentration-dependant manner. This is the first research on Vero cytotoxicity of L. camara’s  
leaf extract. 

Figure 5. Effects of concentration and treatment time (24 h and 72 h) on cytotoxicity 
activity of leaf extract of L. camara assessed by MTT assay. 

 

Table 2. The value of IC50 for Vero cell line after treated with L. camara’s leaf extract and 
Triton 100×. 

Sample Time (hours) IC50 (µg/mL) ± SD  

Leaf 
24 361.44 ± 10.68  
72 319.37 ± 99.80  

Triton 100× 
24 -  
72 -  

L. camara extract was given to the treated group and triton was used as positive control. 

(µg/mL) 
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Figure 6. Total cytotoxicity activity of Vero cells after two different periods of treatment 
with leaf extract of L. camara and Triton 100× followed by MTT assay. 

 
L. camara extract was given to the treated group and triton was used as positive control. 

Recently the cell culture method was used for the production of secondary metabolites of L. camara 
cells in suspension cultures and reported to possessed cytotoxic activity [24-27]. The bioactivity of the 
cell-derived extract was demonstrated using cancerous HeLa cell lines. Specifically, the effect of this 
extract on HeLa cells was noticed from 36 h (at 100 μg/mL) to 72 h (at 25 μg/mL) by employing the  
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) cytotoxicity assay [26]. In 
addition, other researchers used the aqueous extract (0.23%), obtained from callus cultures of  
L. camara (50 g dry mass), showing it had an apparent cytotoxic effect on HeLa cells with an IC50 
value of 1,500 μg/mL in 36 h. A dose-time dependent activity of the extract was established [25]. 

3. Experimental 

3.1. Plant Sample 

L. camara leaves were collected from Amanjaya, Kedah, Malaysia, on February 2008. The identity 
of the plant was confirmed by S. Sudhakaran, in the Faculty of Applied Sciences, AIMST University, 
Kedah, Malaysia. A voucher with number 11008 was deposited in the herbarium of Biology School, 
Universiti Sains Malaysia, Penang, Malaysia. 

3.2. Extraction Procedure 

In the laboratory, the leaves sample was washed with fresh water and brushed with a soft brush 
before drying. Cleaned plant material was transferred to an oven (ECOCELL), for drying at 50 °C for 
96 hours. Then they were powdered by electric blender. Approximately 100 g of leaf powder was 
added to 400 mL methanol and soaked for 4 days. Removal of leaf material from solvent was done by 
filtration through cheesecloth and the filtrate was concentrated using a rotary evaporator. 
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3.3. Acute Oral Toxicity Study of L. camara 

3.3.1. Experimental Animals 

Healthy male and female Swiss albino mice (8 weeks) used for the acute oral toxicity study were bred 
and reared at the Animal House, Universiti Sains Malaysia, Penang, Malaysia. The animals were housed 
in polypropylene cages with stainless steel grill tops and provided with bedding of clean paddy husk. The 
animals were acclimatized to laboratory conditions for 1-week prior to treatment. The temperature in the 
animal room was maintained between 25 ± 2 °C with a relative humidity of 30-70% and illumination 
cycle set to 12 h light and 12 h dark. The mice were fed with standard laboratory pelleted feed  
(M/s Gold Mohur Foods and Feeds Ltd., Bangalore, India).  

3.3.2. Treatment 

All mice of both sexes were fasted overnight before treatment and were given food one hour after 
treatment. We expected that L. camara would be relatively safe because traditional healers use it for 
healing purposes. Thus, a single high dose, as recommended by Organisation for Economic  
Co-operation and Development [28] guidelines of 2,000 mg/kg of methanol extract dissolved in water, 
was administered by gavage to 10 male and 10 female mice weighing between 27 and 38 g, and water 
was given to 10 male and 10 female mice as a control group. After a single administration, signs of 
possible toxicity were observed every hour for the first six hours and every day for 14 days. Surviving 
animals were weighed daily and observed for any signs or symptoms of toxicity and for mortality for 
up to 14 days as described previously [29,30]. The visual observations included changes in the skin 
and fur, eyes and mucous membranes, and also in the respiratory, circulatory, autonomic and central 
nervous system as well as somatomotor activity and behavioural pattern. After this observation period 
of 14 days, seven mice of both sexes in each group were sacrificed to measure organ/body weight 
indices. Lung, heart, liver, spleen and kidney were removed from the remaining mice of both sexes 
from each group after euthanizing and killing them by cervical dislocation. This study was approved 
by AIMST University Animal Ethical Committee. Tissues were fixed in 10% buffered formalin. After 
fixation, the tissues were dehydrated in a graded series of alcohol, cleared in xylene and embedded in 
paraffin wax. Multiple 5 mm sections from each block were mounted on slides and stained with 
hematoxylin and eosin. 

3.3.3 Blood Biomarker Assay 

In the present study, the liver function was evaluated with serum levels of total bilirubin levels (TBIL), 
alkaline phosphatase (ALP), alanine aminotransferase (ALT) and aspartate aminotransferase (AST). 

3.4. Cytotoxicity Study 

3.4.1. Vero Cell Line 

The Vero cell line was initiated from the kidney of a normal adult African green monkey on March 
27th, 1962, by Yasummura and Kawakita at the Chiba University, Japan [31]. Vero cells was maintained in 
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RPMI-1640 medium supplemented with 10% FBS, glutamine (2 mM), penicillin (100 units/mL) and 
streptomycin (100 μg/mL). The cells were cultured at 37 °C in a humidified 5% CO2 incubator. 

3.4.2. MTT Assay 

Cytotoxicity effect of leaf extract of L. camara was estimated through the MTT assay described by 
Su et al. [32] with some adaptations. Vero cells were diluted with medium to 1 × 105 cells/mL and aliquots 
(5,000 cells/50 µL) were placed in individual wells in 96-well microplate except first column wells as 
blank. Cells were incubated at CO2 5%, 37.0 °C overnight to allow the cells to attach to the wells. 
Thereafter, in each well, 50 µL of leaf extract was added, which had been serially diluted 2-fold in 
methanol (final concentration 50% v/v), ranged from 7.8 to 500 µg/mL in final solution. Column 10 
and 11 were designated as process control (Triton 100× 1%) and negative control (untreated), 
respectively. Next they were incubated at the above conditions for 24, 48 or 72 h and then their 
viability was determined by MTT color. The MTT solution (5 mg/mL in PBS, 10 µL) was added to 
each well and following 5 min shaking in 150 rpm, the plates were incubated for 3 h. Acidified 
isopropanol (100 µL) was added to each well to dissolve the formazan crystals and the plates were 
shaken for 20 min in 150 rpm. The absorbance of each well was read at 570 nm and at background 
(630 nm) on a microplate reader. Appearance of cells was monitored by inverted contrast microscope. 
The test was performed in triplicate. Cytotoxicity index percentage was calculated based on the 
following equation: 

%CI  1  
OD570 630 Treatment

OD570 630 Control  100 

where the OD570-630 is absorbance at 570 nm minus absorbance at 630 nm [33].  

3.4.3. Data Analysis 

Cytotoxicity percentage figures were applied to determine the mean value of IC50 (50% inhibitory 
concentration) by SPSS 16.00 software. T test for two independent samples was conducted to compare 
leaf extract and Triton 100× cell cytotoxicity. Spearman's rho nonparametric test was conducted to 
confirm the reduction significant in the body weight of the treated and control groups.  

4. Conclusions 

Cytotoxicity test on Vero cell line also disclosed that leaf extract at concentrations up to 500 µg/mL 
inhibited the growth of cells 2.5 times less than did Triton 100× 1%. More interestingly, the 
cytotoxicity started to decline at elevated concentrations of this extract. While female mice lost body 
weight after being treated with single dose of leaf extract in acute toxicity test, male ones lost organ 
mass, particularly for heart and kidney. The biochemical liver function tests of serum showed 
significantly elevated TBIL and ALT in the L. camara’s leaf extract treated female mice compared 
with the controls (P < 0.05), which indicated that the liver damage was probably induced by the 
extract. This study presents valuable data on the acute oral toxicity of the leaf extract, which should be 
very useful for any future in vivo or clinical study of this extract. However, further toxicity studies are 
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needed to determine the effects of this plant on chronic oral toxicity, on animal fetus, pregnant 
animals, and their reproductive capacity, to complete the safety profile of this extract. 
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