
Biomedical & Pharmacology Journal, March 2023.	 Vol. 16(1), p. 43-51

Published by Oriental Scientific Publishing Company © 2023

This is an    Open Access article licensed under a Creative Commons license: Attribution 4.0 International (CC-BY).

Acute Oral Toxicity Study of Ethyl Acetate
Extracts of Ficus benghalensis Aerial Roots

 
Anand Ramasamy* and K. Kathiresan

Department of Pharmacy, Annamalai University, Annamali Nagar, Tamil Nadu, India.
*Corresponding Author E-mail: pharmacyanand@gmail.com

https://dx.doi.org/10.13005/bpj/2586

(Received: 24 November 2022; accepted: 23 January 2023)

	 The Ficus benghalensis of the family Moraceae, often known as the banyan or "Bargad" 
in Hindi. In traditional medicine, banyan tree pieces are used to cure several conditions, 
including ulcers, diabetes, bleeding, diarrhea, dysentery, and burning. The aerial root latex 
is useful for treating rheumatism, haemorrhoids, wounds, boils, inflammation, and skin 
disorders. The objective of the current investigation was to determine its potential toxicity. 
Ethyl acetate extracts of Ficus benghalensis aerial roots were tested for acute oral toxicity 
in female Wistar rats at a level of 5000 mg/Kg body wt. The rats were evaluated for death, 
behavioural abnormalities, neuro-motor abnormalities, body weight, and water-feed intake 
patterns throughout the 14-day trial. The kidney and liver functions were evaluated using blood 
biochemical indicators, and these organs' histological compositions were also examined. It was 
discovered that Ficus benghalensis aerial root ethyl acetate extract did not induce any harmful 
effects or mortality at the provided dose. In comparison to the corresponding control group, there 
were no abnormalities seen in any specified parameter in the rats. For Ethyl Acetate Extracts 
of Ficus benghalensis Aerial Roots, the potential oral fatal dose is, therefore, greater than 5000 
mg/Kg body wt. Hence, our findings are evidence that the aerial root extract was safe for oral 
consumption and also suitable for in-vivo biological screening.
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	 Natural goods, originating from “plant, 
animal, or marine sources”, are increasingly used 
as health additions, supplements, and disease 
prevention agents. The idea of using “food as 
medicine” has developed and has been used 
for centuries. Ancient literature makes it clear 
that natural organic cures were the customary 
approach among the “not modern” people for 
“disease prevention and treatment”. It is genuinely 
universal, as seen by the use of natural product 
therapies in various parts of the world, mostly under 
the designations of Traditional Chinese Traditional 

and Ayurveda medicine. Titles vary, but they all 
rest on the same fundamental tenet of employing 
substances from nature to treat illnesses and ward 
against them.
	 For thousands of years, therapeutic 
substances have been found in nature. Even today, 
many impoverished nations still heavily rely on 
plant-based materials for therapeutic treatments in 
primary healthcare. The World Health Organization 
(WHO) states that plant extracts or their active 
components are extensively used in traditional 
medicine. According to estimates from the WHO, 
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around 80% of the population in underdeveloped 
nations rely on traditional medicine for their 
essential medical requirements1.
	 As a continuation, more scientific 
investigations have focused on locating and 
isolating bioactive elements from their natural 
origins. Despite the effective development of 
pharmaceuticals from these sources, most synthetic 
medicines may be accompanied by discomfort 
brought on by the adverse effects, which has 
sparked interest in and use of natural resources 
with potential medical applications. The primary 
class of natural sources that contribute is medicinal 
plants.
	 The “development and introduction of 
multiple forms of a single product” derived from 
a given plant material and added claims such as 
the “use of advanced processing technologies” 
and “products enriched with specific bioactive 
components” have been fueled by the large and 
growing consumer block for “natural medicinal 
plants in the forms of food or health supplements, 
health drinks or tonic, and many other forms”. 
The various process factors used to create these 
products cause either qualitative or quantitative 
alterations in the biological and chemical properties 
of the plant mass2, 3. Most research focuses on 
developing and improving extraction techniques 
to extract the most biologically active material 
possible. However, it is crucial to evaluate the 
toxicity profile of such products4. It becomes even 
more crucial given that most people believe that 
all natural goods are risk-free, readily available, 
and consumable5 and that most of these items are 
labelled as supplements. Therefore, it is crucial to 
have “accurate chemical, toxicological, and safety 
data” when using plants that have long been used 
to support health claims.
	 The Ficus benghalensis of the family 
Moraceae,6 often known as the banyan or “Bargad” 
in Hindi, is a large deciduous tree and grows in the 
forests of the Sub-Himalayan area, the Deccan, 
and South India and it is found all throughout 
India. It grows in evergreen environments and 
can be found all year long7, 8. Banyan tree pieces 
are utilized in traditional medicine to treat various 
illnesses. Burning, haemorrhages, diarrhoea, 
dysentery, diabetes, ulcers, and skin problems can 
all be treated with the bark. The leaves can treat 
skin allergies, leprosy, ulcers, and other conditions. 

For diarrhea and dysentery, aerial root buds and 
decoction are used. Rheumatism, haemorrhoids, 
wounds, boils, inflammation, and skin conditions 
can all benefit from the aerial root latex9. It 
is administered externally for body and body 
discomfort, toothache, and diabetes, in addition 
to being used to stop menstruation. In Europe 
and South East Asian nations, pharmacies and 
supermarkets effectively sell Ficus benghalensis 
goods.
	 However, the toxicity data and chemical 
ingredient profile of such a product are not yet 
accessible. An early yet crucial study that may 
provide insight into a substance’s overall safety 
is one on acute toxicity. Animals are typically 
given a single, high dose of the substance, and 
their behaviour, motor-neuronal alterations, and 
mortality are monitored10. The safety window for 
use can be determined by calculating the median 
lethal dosage (LD50).This study’s objective is 
to assess the acute oral toxicity of ethyl acetate 
extracts of Ficus benghalensis aerial roots.

MATERIALS AND METHODS

Plant Collection
	 Ficus benghalensis fresh aerial roots 
were obtained from the outskirts of Namakkal 
city (Tamil Nadu, India). Authentication and 
taxonomical identification of plant material was 
done and a voucher for specimen was deposited 
at the herbarium in the Department of Pharmacy, 
Annamalai University.
Preparation of extracts
	 The aerial root extract was made using a 
series of sequential extractions with several organic 
solvents, including Pet ether, Chloroform, Ethyl 
acetate, Acetone, Methanol, and Water (1:10 w/v), 
which had increasing degrees of polarity. Aerial 
root powder (200 g) was packed in the Soxhlet 
apparatus, and petroleum ether (2 litres) was added 
and refluxed for 7 h in the round-bottomed flask. 
After that, a vacuum rotary evaporator was used to 
dry the aerial root extract. The dried consecutive 
petroleum ether extract (yield 2.0153%) was then 
kept in a freezer at 4 degrees Celsius for later 
research. Plant material that had been extracted 
using petroleum ether was thoroughly dried before 
being subjected to additional extraction steps using 
a Soxhlet device and various increasing polarity 
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solvents. The extracts were dried and stored. The 
ethyl acetate extract was used for further acute 
toxicity.
Experimental Animals
	 8 weeks old weighting 250–300 g, 
6 female wistar rats were acquired from the 
Department Animal House. Before dosing, all 
rats had a one-week acclimatization period to the 
laboratory environment. The rats were kept in a 
climate-controlled environment with a “12/12 h 
light-dark cycle” at 24+/” 2 °C. Each polycarbonate 
cage held 6 rats, who had unlimited access to rodent 
food and water. The rats underwent as little anguish 
as possible.
Reagents and Chemicals
	 All the chemicals were procured from 
Sigma-Aldrich and Fischer Scientific, India.
Acute Toxicity Study (OECD 423)
	 According to steps indicated by the 
“Organization for Economic Co-operation and 
Development (OECD) 43”11,12, the acute oral 
toxicity test was carried out on 6 female wistar 
rats. The animals were divided equally (3 each) into 
control (getting only distilled water) and treatment 
(Ethyl Acetate Extracts of Ficus benghalensis 
Aerial Roots) groups after being randomly chosen. 
The animals were weighed after an overnight fast, 
and then separate oral doses of 5000 mg/kg of 
ethyl Ficus extract and a vehicle regulation were 
administered. The animals were then observed for 
2 weeks/14 days.
Two groups were there:  
Control group: Distilled water (untreated) 
Treatment group: 5000mg/Kg of Ficus extract PO
Body Weight and Cage-side observations
	 All animals received food and drink after 
60 min. The treated rats were then observed after 
30 min following treatment, hourly for 8 h, and 
daily for the following 14 days. All results were 
noted for each animal that received treatment. 
All the animals were weighed regularly throughout 
the experiment, and visual observations were 
made for signs of morbidity and mortality, such 
as fur and skin changes, mucous membrane and 
eye changes, salivation, respiration, urination 
(colour), faeces consistency, somatomotor activity, 
behavioural patterns (such as moving around, 
being drowsy, having seizures), sleep and itching, 
physical changes (such as immobility, tremors), and 
morbidity. Daily assessments of the amount of food 

and drink consumed were noted during the 2 week 
trial study. The remaining feeds where Weight of 
the remaining feeds was deducted from the baseline 
wt. to determine the food intake. Each treatment 
group’s water consumption was also recorded.
Biochemical Analysis
	 Before drawing blood, each rat received 
one drop of tetracaine, an eye anaesthetic. Using 
heparinised micro-haematocrit tubes, “250 ìL 
bloods were drawn from the retro-orbital sinus” on 
Day 1 and Day 14 two minutes apart. The levels 
of urea, creatinine, ALT, AST, total protein, and 
bilirubin in blood serum were determined using 
an automated blood chemistry analyser.
Histopathology
	 At the conclusion of the experiment, 
under Thiopental sodium anaesthesia, the rats were 
euthanized, and the liver, kidney, and heart were 
removed for histological analysis. Organs were 
cleaned with regular saline, dried with blotting 
paper and their weight was measured. The formula 
“(weight of organ/bodyweight of rats on the day 
of sacrifice)*100%”13 was used to compute the 
“relative weight index of each organ to its body 
weight.”
	 Then 10% formalin was used to fix the 
organs. Sections with a thickness of 5 ìm were 
cut from the embedding-fixed tissues. Under a 
light microscope, the slices were stained with 
haematoxylin and eosin was examined.
Statistics
	 Analysis was done using SPSS and the 
one-way ANOVA and Dunnett tests.

RESULTS

Study of Acute Toxicity
Cage Side Observation
	 No mortality was noted in any rat in the 
treatment group, and all of the provided Ficus 
extract samples resulted in normal behavioural, 
motor, and neural functions. When compared to 
the control group, the monitoring of the treatment 
rats’ skin and fur, eyes, behavioural patterns such 
locomotion and posture, and ANS and CNS activity 
were unaltered. (Table 1) This demonstrated that 
the oral LD50 i.e., median lethal dose of Ficus 
benghalensis aerial roots ethyl acetate extracts was 
larger than 5000 mg/Kg body wt.
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Fig. 1. Mean body wt. of the rats in the control and treatment groups at days 1, 7 and 14

Table 2. Mean body wt. of the rats in the control and 
treatment groups at days 1, 7 and 14

 	 Control Group	 5000mg/kg Ficus extract

Kidney	 1.18 ±0.05	 1.24±0.09
Liver	 5.74±0.09	 6.13±0.12
Heart	 0.59±0.17	 0.65±0.21

Table 3. Mean of biochemical parameters of rats in 
both groups at the end of the study

Parameters	 Units	 Control Group	 5000mg/kg Ficus extract

Urea	 mg/dl	 40 ±1.15	 42 ± 1.12
Creatinine	 mg/dl	 0.67 ± 0.01	 0.72 ±0.02
ALT	 U/L	 52 ± 1.76	 59 ± 1.54
AST	 U/L	 110 ± 1.15	 121 ± 1.25
Total Protein	 G/dl	 5.14 ± 0.02	 5.62 ± 0.04
Bilirubin	 mg/dl	 1.2 ± 1.17	 1.6 ± 1.15

Measurement of Body Wt.
	 Figure 1 shows the composite mean body 
weight of the rats fed distilled water and 5000 
mg/kg of Ficus extracts (EFB). There were no 
significant differences in the mean relative organ 
weight gain in Table 2 or the individual rat body 
weights after EFB administration in Figure 1. 
	 Throughout the course of the trial, no 
statistically significant differences were seen in 
the body wt. of the rats in the treatment group 
compared to the control. (p value greater than 0.05) 

The rats’ habit of feeding and drinking was regular 
and steady for the course of the experiment.
Biochemical analysis
	 Table 3 displays the mean of biochemical 
parameters of rats in both groups at the end of the 
study after the single oral treatment with 5000 
mg/Kg body weight of Ficus extract in the rats. It 
displays bilirubin, urea, creatinine, ALT, and AST. 
Serum levels between the treatment and control 
groups were identical. Statistically insignificant (p> 
0.05) differences between the measured parameters 
and the corresponding control groups were found. 
According to our research, the liver and kidneys 
were not harmed by the Ficus extracts.
	 “Stained micro section organs” were 
observed in a blinded fashion. The assessors 
were not informed of any treatment prior before 
examination and stained mass analysis. The 
primary metabolic targets of any harmful medicine 
are the liver, heart &kidneys, which are vital.
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Table 4. Mean of relative organ weight of rats in both 
groups at the end of the study

	 Control Group	 5000mg/kg Ficus

Kindney	 1.18±0.05	 1.24±0.09
Liver	 5.74±0.09	 6.13±0.12
Heart	 0.59±0.17	 0.59±0.21

	 When compared with the corresponding 
control, microscopic examination of the sections 
from the rats’ liver, kidneys, and hearts didn’t 
reveal any disorder lies or aberrant changes 
in histopathology.(Figures 2- 4) On a physical 
examination, the organs appeared and felt normal.
	 Rats given Ficus extracts did not 
significantly differ in their relative organ weight 
indices for their hearts, kidneys, or livers from the 
corresponding control groups (Table 5).

DISCUSSION

	 Since ancient times, medicinal plants 
have been used to treat various ailments14. As 
the WHO advocates appropriate ethno medicinal 
usage and indicates the safety evaluation of 
herbal medications15-18, phytotherapy is becoming 
more and more popular. FDA and WHO place a 
strong emphasis on conducting research with a 
scientific foundation to verify the effectiveness and 
safety of using herbal medicines19. Validating the 
safety of herbal medicines requires a preliminary 
toxicological study. Although Ficus benghalensis 
aerial roots offer beneficial pharmacological effects, 
there hasn’t been a thorough understanding of their 
toxicity potential. Following OECD guidelines 
423, this study was therefore conducted to evaluate 
the acute toxicity of ethyl acetate extracts of Ficus 
benghalensis aerial roots in animal models. This 
must ascertain “the safer dose range to manage the 
clinical signs and symptoms of the drugs”20. Wistar 
female rats were used in this investigation.
	 Clinical signs and symptoms are the main 
findings among many other indicators of toxicity 
and reveal the hazardous effects of medications 
on important bodily organs21. Food and water 
intake were normal over the 14-day acute toxicity 
study period, and no appreciable changes were 
seen in body weight. This implies that lipid, 
carbohydrate, and protein metabolism inside an 

animal’s body is normal given the significant roles 
that these nutrients play in various physiological 
processes22-24. The important organs of our body- 
the liver, heart, kidney, spleen, & lungs, are the main 
metabolic targets of any hazardous chemical25. In 
comparison to the control group, no lesions were 
discovered in the heart, kidney, or liver when the 
animals were euthanized at the conclusion of the 
study. The organs did not exhibit any necropsy 
or aberrant morphological alterations upon gross 
inspection. When compared to the tissues of the 
control rats, the analysis (microscopic) of the H&E 
stained sections revealed no alterations.
	 In comparison to the rats in the vehicle 
control group, the “organ to body weight index 
“of the Ficus extract group showed no statistically 
significant differences. “Chemicals are categorised 
into five classes based on their LD50 values, 
according to the worldwide agreed classification 
system26. The Ficus benghalensis ethyl acetate 
extract can be put into group 5 (LD50 > 5000 mg/
kg), which is the least harmful category.
	 In this toxicity investigation, several 
significant biochemical data were also included. 
The kidney, liver, and heart are the main organs 
vulnerable to drug toxicity. Serum creatinine, total 
protein levels and urea levels were measured to 
assess kidney function, and the levels of AST and 
ALT were measured to evaluate liver integrity. The 
experiment’s findings revealed that both the Ficus 
extract-treated rats’ kidney and liver functions were 
unaffected, just like the control. Biochemical levels 
did not change statistically significantly between 
untreated and treated rats. These results imply that 
Ficus extracts did not have any negative impact on 
the rats’ kidney, heart, and liver.
	 All the rats in this study displayed 
comparable growth in weight that followed a 
typical pattern. Treatment groups didn’t see any 
weight loss or gain, indicating that the Ficus 
extracts did not significantly alter the rats’ appetites 
or have a negative impact on their overall health 
or metabolic development. It was also observed 
that the rats’ feed and water consumption from the 
start of the experiment to its conclusion followed 
a typical and consistent pattern. Administration of 
Ficus extract did not significantly (p> 0.05) change 
the pattern of body weight or feed consumption, 
indicating that the plant’s aerial roots did not 
negatively affect the rats’ growth and development. 
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Histopathology and Relative Organ Weight

Fig. 2. Histopathological pictures of liver (A& B) A. Control; B. Test; Normal gross appearance & no s/o 
derangement in the treatment groupTable 4: Mean of relative organ weight of rats in both groups at the end of the 

study.

Fig. 3. Histopathological pictures of Kidney (A& B) A. Control; B. Test; Normal gross appearance and no s/o 
derangement in the treatment group

Fig. 4. Histopathological pictures of the heart (A& B) A. Control; B. Test; Normal gross appearance and no s/o 
derangement in the treatment group
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These results imply that Ficus extracts did not have 
any negative impact on the rats’ kidney, heart and 
liver.
	 The ethyl acetate extract of Ficus 
benghalensis aerial roots was found to had a “no 
observed adverse effect limit (NOAEL)” of 5000 
mg/Kg body wteight/day according to the results 
of this acute oral toxicity investigation. To prove its 
safety when used for an extended period, additional 
toxicity assessments such as “sub-acute, chronic, 
or genotoxic studies” employing repeated doses of 
Ficus aerial root extract should be carried out.

CONCLUSION

	 The Ficus benghalensis aerial roots’ ethyl 
acetate extracts comprise pharmacologically active 
substances with proven positive pharmacologic 
effects. 
	 No mortality was noted in any rat in the 
treatment group, and all of the provided Ficus 
extract samples resulted in normal behavioural, 
motor, and neural functions. All the parameters 
checked remained either unchanged or statistically 
insignificant compared to the control group. Even 
at 5000 mg/kg body weight (a high dose), the Ethyl 
Acetate Extracts of Ficus benghalensis Aerial 
Roots did not show any overt harmful effects. 
This demonstrated that the oral LD50 i.e., median 
lethal dose of Ficus benghalensis aerial roots ethyl 
acetate extracts was larger than 5000 mg/Kg body 
weight.
	 The Ficus benghalensis aerial root ethyl 
acetate extracts are therefore believed to be safe 
for usage as an oral health supplement and our 
findings are evidence that the aerial root extract 
was also suitable for in-vivo biological screening. 
To increase understanding, sub-acute and chronic 
toxicity studies should examine the safety of 
administering doses repeatedly.
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