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Abstract 
Muntingia calabura L., commonly known as Jamaican cherry tree, is one among the 
traditional medicinal plant which is used widely for various human ailments. The different 
parts of this plant were used by the tribal communities for treating headache, cold, 
mouth ulcers etc. The ethyl acetate fraction (EFMC) from the crude methanolic extract 
of Muntingia calabura L. was selected for the acute toxicity evaluation in animal model. 
Toxicity evaluation experiment was performed by administering EFMC as a single dose. 
The blood collected was analyzed for biochemical and hematological parameters by the 
end of the experimental period. Histological examinations of liver and kidney were also 
carried out to rule out the possible level of toxicity exhibited by EFMC. The results 
obtained from hematological and biochemical tests indicated that all  the parameters 
evaluated for toxicity were found to be normal. Hence, we can conclude that EFMC did 
not exert any kind of toxicity upto a dose of 2000mg/kg body weight.    
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1. INTRODUCTION 
The usage of plants for various infectious and non-
infectious diseases dates back to prehistoric times. 
Ayurveda, Unani and Siddha systems of medicine 
documented the importance of plants in disease 
control and prevention. Biomolecules of herbal 
origin (flavonoids, alkaloids, terpenes etc) have 
recently gained attention due to their therapeutic 
value [1]. Plants synthesizes various metabolites for 
regulating its growth, inter and intra specific 
interactions and protection from infectious agents 
and predators. Most of these natural products are 
capable to exhibit various biological and 
pharmacological properties which serve as the 
building block for the development of modern 

medicines [2,3]. The biochemical compounds 
present in plants can be very much useful for the 
food industry, pharmaceutical industry, perfume 
industry, textile industry etc.  
According to World Health Organization (WHO), 40-
90% of the people in developing countries generally 
depend on traditional medicine for their healthcare 
needs [4]. This situation made a belief that products 
of nature did not pose any risk [5,6]. The medicinal 
plants exert deleterious effects on human health [7].  
Among 1,500,000 plants investigated, majority 
contains toxic substances [8].  The toxicity level of a 
plant depends on many factors like the strength of 
secondary metabolites, the quantity consumed, the 
time period of exposure, part of the plant, individual 
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body chemistry, soil and climate and genetic 
differences within the species [9]. Therefore, it is 
very much important to perform toxicological studies 
on plants or plant preparations prior to human 
administration. Among the vast variety of plants, a 
few are scientifically evaluated.  
Animal models are used to study the toxicity level of 
medicinal plants regardless of the type of extract, the 
parts of plant used, the concentration of the extract, 
the mode of administration, and the organism under 
consideration the lethal dose 50 (LD50) who 
represent the dose who kill 50% of a tested 
population is used to appreciate the toxicity of the 
plant [10].  
Muntingia calabura L. is a medium sized evergreen 
tree native to American continent and is locally 
known as Jamaican cherry tree. In Peruvian folklore 
medicine, it is documented that M. calabura L. 
possesses so many medicinal values [11]. The 
pharmacological importance of M. Calabura is well 
established and used for the treatment of fever, cold, 
swelling of lower extremities, ulcers etc [12].  In this 
context, I made an attempt to evaluate the toxicity 
status of the plant Muntingia calabura L. 
 
2. MATERIALS AND METHODS 
2.1. Plant material 
Muntingia calabura L. leaf samples were collected 
during March-April 2018 from kottayam district, 
Kerala, India. The plant material was authenticated 
by a taxonomist and the voucher specimen 
(SBSBRL.28) is maintained in the institute.  
2.2. Preparation of EFMC 
The crude methanolic extract (MEMC) was taken for 
solvent-solvent partitioning by the method described 
by Vysakh et al [13]. The crude methanolic extract 
was re-suspended in water and then partitioned 
using n-hexane, n-butanol, chloroform and ethyl 
acetate based on the polarity. Re-extraction of the 
left-over residue was carried out by the same 
procedure and filtered. The fractions were 
concentrated and dried by using rotary evaporator 
under reduced pressure. 
2.3. Evaluation of acute toxicity of EFMC  
The acute toxicity study of EFMC was carried out to 
determine whether it exerts any signs of toxicity on 
animal models or not. The study was conducted as 
per Organization for Economic Cooperation and 
Development (OECD) guideline 423 (1). LD50 was also 
calculated based on Acute Oral Toxicity Statistical 
Program (Version: 1.0). 
2.4. Animals   
Healthy female Wistar rats weighing 120-150 g 
procured from small animal breeding station (SABS), 

Kerala Veterinary and Animal Sciences University, 
Mannuthy, Thrissur, Kerala were used for the study. 
The animals were maintained under standard 
environmental conditions (24-260C temperature, 55-
60 % humidity and 12:12 h light- dark cycle). Animals 
are provided with a free access to food (a commercial 
laboratory balanced diet) and water ad libitum (tap 
water). The animals were allowed to acclimatize the 
laboratory conditions for a week period prior to the 
start of experiment. The experimental procedures 
used were approved by the Institutional Animal 
Ethics Committee at School of Biosciences, Mahatma 
Gandhi University, Kottayam (IAEC NO. 22122017-4) 
in accordance with CPCSEA (Committee for the 
Purpose of Control and Supervision of Experiments 
on Animals) guidelines. The cages were cleaned 
regularly, and all the experiments were performed 
during the daytime. 
2.5. Experimental design  
Animals were divided into three groups with six rats 
each. Group I - normal control group (received only 
the distilled water instead of the drug). Group II – 
received EFMC at a dose of 550 mg/kg body weight. 
Group III - received EFMC at a dose of 2000mg/kg 
body weight. Group II and group III are the test 
groups. The rats were fasted for 1-2 h prior to drug 
(EFMC) administration but provided a free access to 
water. A single dose of EFMC was administered on 
the day 1 of the experiment after monitoring the 
body weight of each rat. The treated rats were not 
supplied with food or water for 3 hours. The EFMC 
administered animals were closely monitored till the 
entire experimental period of 14 days for any toxicity 
signs (convulsions, tremors, hyperactivity, salivation, 
lethargy, diarrhea, sleep, coma and mortality [14, 
15]. On the day 15, all the rats were sacrificed after 
an overnight fasting and blood samples were 
collected. The organs of the rat (kidney, liver and 
heart) were weighed and kept preserved in 10% 
formalin for further studies. 
2.6. Effect of EFMC on relative organ weight  
Organs like liver, kidney and heart were taken out 
after the experimental period and weighed (as gram 
weight). The relative organ weight was determined 
by the method followed by Pichika et al [16]. 
2.7. Effect of EFMC on Hematological parameters  
Blood samples collected (in EDTA tubes) were 
analyzed for white blood cell count (WBC), 
hemoglobin content (Hb) and erythrocyte 
sedimentation rate (ESR). 
2.8. Effect of EFMC on liver function 
The blood taken in the clot promoting tubes were 
incubated in room temperature for 30 minutes to 
separate the serum. The serum collected in fresh 
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tubes was stored under -200C till further use. 
Estimation of markers of liver function such as 
aspartate transaminase (AST), alanine transaminase 
(ALT), alkaline phosphatase (ALP), total bilirubin, 
total protein, albumin, globulin and A/G ratio were 
done using standard diagnostic kits (Span Diagnostics 
Limited kits. Surat, India). 
2.9. Effect of EFMC on renal function 
The serum separated from the blood of sacrificed 
experimental animals was taken to perform renal 
function tests such as creatinine, blood urea nitrogen 
(BUN), blood urea and uric acid. All the tests were 
performed using standard diagnostic kits (Span 
Diagnostics Limited kits. Surat, India). 
2.10. Histopathological studies on EFMC treated rats 
Liver, Heart and kidney tissues of the sacrificed 
animals were lacerated into small pieces and were 
fixed in buffered formalin (10%). Those lacerated 
tissues were again processed via an automated tissue 
processor and sectioned (using rotary microtome) to 
obtain the tissues at a thickness of 5µM. It was then 

dried overnight at 370C in an oven [17]. The sections 
were further stained using hematoxylin and eosin 
(H&E) and carefully observed under microscope to 
inspect the signs of toxicity. 
 
3. RESULTS 
3.1. Effect of EFMC on clinical signs of toxicity 
 EFMC (dose of 2000mg/kg bwt.) was not found to 
produce any kind of ill effects or mortality on animals 
till the end of the experimental period of 14 days. 
There were no notable clinical signs of toxicity 
observed on the EFMC treated animals. The body 
weight and the food and water consumption rates of 
treated animals were found to be unaltered when 
compared with the normal untreated rats. 
3.2. Effect of EFMC on relative organ weight 
There was no significant difference (p>0.05) in the 
relative organ weight of the treated and the non-
treated (normal) rats. The weight of liver, kidney and 
heart of both EFMC treated and normal rats were 
found insignificant and were represented in Table 1. 

 

Experimental groups Liver Kidney Heart 

Normal 3.73±0.01 0.90±0.01 0.64±0.02 
EFMC-550 3.73±0.01 0.91±0.01 0.65±0.02 
EFMC-2000 3.73±0.02 0.91±0.01 0.64±0.01 

 
Table 1: Relative organ weights of rats received EFMC (Dose in mg/kg body weight) for 14 days. Values are 
expressed as mean ± standard deviation (n = 6 for each group).   
 
3.3. Effect of EFMC on Hematological parameters 
The WBC count, Hb count and the ESR of EFMC 
administered rats were analyzed and were compared 
with the normal untreated rats (Table. 2). There was 

no significant (p>0.05) variations observed in EFMC 
treated groups. The blood parameters analyzed were 
remained in its normal range. 

 

Experimental groups ESR (mm/hr) Hb (g/dL) Leukocytes(x103/μL) 

Normal 0.034 ± 0.01 14.13 ± 1.2 6.20 ± 0.02 
EFMC-550 0.035 ± 0.02 15.04 ± 0.88 6.20 ± 0.01 
EFMC-2000 0.035 ± 0.01 14.75± 0.91 6.21 ± 0.01 

Table 2: Hematological parameters of rats receiving EFMC (Dose in mg/kg body weight) for 14 days. Values 
are expressed as mean ± standard deviation (n = 6 for each group).   
 
3.4. Effect of EFMC on liver function 
AST, ALT, ALP, total bilirubin, total protein, albumin, 
globulin and A/G ratio were the various liver function 
markers analyzed for determining toxicity status of 
EFMC. The liver markers in blood samples of EFMC 

treated rats were in normal range when compared 
with that of untreated rats. There was no significant 
difference (p>0.05) observed in the normal rats and 
the rats administered with EFMC and the data was 
shown in table 3 and 4.
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Experimental groups AST (U/L) ALP (U/L) ALT (U/L) 

Normal 132.8±0.05 143.4±0.4 46.87±0.5 
EFMC- 550 132.9±0.1 143.5±0.1 46.3±0.1 

EFMC- 2000 132.6±0.1 143.3±0.1 46.67±0.1 

Table 3: Effect of EFMC (Dose in mg/kg body weight) on liver biochemical parameters in acute oral toxicity 
study. Values are expressed as the mean ± standard deviation (n = 6 for each group).  
 

Experimental 
groups 

A/G ratio 
Albumin 
(g/dL) 

Globulin 
(g/dL) 

Bilirubin 
(mg/dL) 

Normal 1.24±0.01 3.33±0.02 2.83±0.01 0.77±0.05 
EFMC- 550 1.24±0.01 3.34±0.01 2.84±0.01 0.78±0.05 
EFMC- 2000 1.26±0.01 3.35±0.01 2.83±0.01 0.78±0.05 

Table 4: Effect of EFMC (Dose in mg/kg body weight) on biochemical parameters in acute oral toxicity study. 
Values are expressed as mean ± standard deviation (n = 6) for each group).   
 

Experimental 
groups 

Urea 
(mg/dL) 

Creatinine 
(mg/dL) 

Uric acid 
(mg/dL) 

BUN (mg/dL) 
Total protein   
(g/dL) 

Normal 28.24±0.03 0.84±0.02 2.23±0.02 22.46±0.03 7.83±0.02 
EFMC- 550 28.26±0.03 0.84±0.01 2.24±0.02 22.45±0.02 7.84±0.01 
EFMC- 2000 28.27±0.02 0.85±0.01 2.24±0.01 22.48±0.03 7.85±0.01 

Table 5: Effect of EFMC (Dose in mg/kg body weight) on renal parameters in acute oral toxicity study. Values 
are expressed as mean ± standard deviation (n= 6 for each group).   
  
3.5. Effect of EFMC on renal function 
 Creatinine, blood urea nitrogen (BUN), blood urea 
and uric acid were evaluated for determining the 
status of kidney function during the period of toxicity 
study. The EFMC at a dose of 2000 mg/kg body 
weight did not exhibit any significant variation 
(p>0.05) in the parameters analyzed when compared 
with that of normal (table 5). 
3.6. Histopathological studies on EFMC treated rats 

Histopathological examination of liver, kidney and 
heart tissues were carried out to document any signs 
of toxicity offered by EFMC. The liver appeared 
normal with a clear lumen of central vein which is 
devoid of any lesions or necrosis. EFMC treated rats 
did not show any signs of renal injury in their tissue 
sections. The Bowman’s capsule, glomeruli, proximal 
and distal tubules were found to be natural and was 
shown in Figure 1. 

 
Fig. 1. Histopathology of liver (A, B, C), heart (D,E,F) and kidney (G,H,I) of control and EFMC treated rats in 
the acute toxicity study for 14 days. A, D, G: Normal rat; B, E, H: EFMC-550 mg/kg b.wt ; C, F, I: EFMC-2000 
mg/kg b.wt.  
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4. DISCUSSION 
Herbal medicaments gained attention since ancient 
times. The worldwide use of phytomedicine is due to 
its capability in offering disease resistance and 
control [18, 19, 20]. Plants acts as the richest source 
of biomolecules useful for the mankind. But these 
bioactive molecules are rarely evaluated for its safety 
and toxicity level before human use. Besides its 
health promoting effects, plants exhibit some 
adverse effects also. Herbal medicines should be 
consumed with precautions otherwise it may put 
forth some rigorous side effects [21, 22]. 
Toxicological evaluation of herbal medicines is a key 
requirement before human use [23, 24]. There is no 
documented evidence of safety evaluation studies in 
Muntingia calabura L. Therefore, the present study 
tried to reveal the toxicity level of EFMC in 
experimental animal models.  
The variations in the behavioral pattern and the 
mortality rate of rats are the indications of toxicity. 
Toxicity associated physiological alterations were not 
observed in animals treated with EFMC during the 
experimental period. The animals received EFMC at 
a dose of 2000mg/kg body weight were appeared 
normal without any notable change in fur, skin and 
mucous membrane. Lethargy, convulsions, tremors, 
coma, mortality, etc are the toxicity induced body 
changes which were not monitored in EFMC treated 
rats. There is no evident change in the body weight 
of EFMC treated rats when compared with that of 
normal rats. 
An alteration in the body weight of the experimental 
animal is the indication of toxic effect of chemical or 
drugs ingested.  A gain or loss in the body weight of 
experimental animals may be due to the toxic effect 
of the tested plant material. Food and water 
consumption, body weight etc were appeared 
normal. Higher dose of EFMC did not exhibit any 
modifications in relative organ weight of vital organs 
such as liver, kidney and heart when compared with 
that of normal rats. Relative organ weight is 
considered as a clear indication of toxicity and not 
the absolute organ weight [25]. Hematological 
parameters document both a physiological as well as 
the pathological status of experimental animals and 
it represents a warning signal of drug induced toxicity 
[26]. Hematological observations from the EFMC 
administered rats illustrated the nontoxic nature of 
EFMC.  
Organ damage or dysfunction acted as toxicity 
marker [27, 28]. The two major organs of our body 
are liver and kidney, which is more susceptible to 
drug induced toxicity. The level of liver function 
marker enzymes (AST, ALT, and ALP) in blood is 

proportional to the extent of hepatic damage [ 29]. 
There was no notable variation observed in the liver 
marker enzyme level when compared with the 
normal. The non-enzymatic liver marker (total 
protein, albumin, globulin, bilirubin and A/G ratio) 
analysis also documented the noxious nature of 
EFMC. Histopathological observations from the liver 
tissue sections of EFMC treated rats gave evidence 
that EFMC did not exert any kind of hepatic damage. 
The level of creatinine, urea, uric acid and BUN etc 
are the most sensitive biomarkers of kidney 
functioning. EFMC is found to be safe on renal 
functioning. The normal architecture of kidney also 
supports the fact that EFMC is nontoxic to kidney 
cells.  
 
CONCLUSION 
The present study exhibited that EFMC did not exert 
any kind of toxicity up to a dose of 2000 mg/kg body 
weight on animal models. There was no mortality or 
ill effects observed during the experimental period. 
The results obtained from the biochemical and 
hematological studies proved that EFMC is safe for 
use (2000 mg/kg b. wt). Histopathological evaluation 
also supports the nontoxic nature of EFMC. So, EFMC 
was found innoxious and can be used for therapeutic 
purposes. 
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