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Abstract: The utilization of indigenous plants for the treatment of various ailments has gained substantial attention
due to their therapeutic benefits. The present study aimed to investigate the hepatoprotective and antioxidant
potential of Ficus racemosa against ethanol induced liver damage in male Wistar albino rats. In the present study,
Group I served as Control. Ethanol is orally administered to Group II rats, which resulted in significant decrease in
the levels of antioxidant enzymes such as GST, GPx, SOD and CAT. These antioxidant enzymes play a pivotal role in
combating oxidative stress. Elevated levels of lipid peroxidation were also observed in the serum and liver tissue
after Ethanol administration by estimating the level of TBARS. Treatment with Ficus racemosa leaf extract (Group
III) led to a substantial increase in the levels of antioxidant enzymes, when compared with ethanol induced
untreated rats. Silymarin is used as a standard reference drug which was administered to Ethanol induced Group IV
rats. The results revealed that, the administration of Ficus racemosa extract possibly mitigate the damage caused by
oxidative stress thus, suggesting its role as an excellent antioxidant in treating liver disorders.
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Introduction

Alcohol consumption has been consistently soluble, non-electrolyte and a psychoactive

increasing throughout the world. Alcohol is one of
the leading causes of death and disability globally
(Girish et al, 2010). Consumption of excessive
alcohol for a prolonged time can lead to variety of
sociomedical and public health issues around the
world (Nowak and Relja, 2020). Ethanol is a fat-

substance present in majority of the alcoholic
beverages. According to the National Institute on
Alcohol Abuse and Alcoholism, most of the ethanol
in the body is broken down in the liver by the
action of Alcohol dehydrogenase (ADH) enzyme
which converts the ethanol into toxic compound
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called Acetaldehyde. The enzymes cytochrome
P450 2E1 (CYP2E1)
breakdown alcohol to acetaldehyde. However,

and Catalase helps
CYP2E1 is only active after a person has consumed
large amounts of alcohol, and catalase metabolizes
only a small fraction of alcohol in the body
(Edenberg, 2007). Acetaldehyde is short lived and
gets converted into Acetate by another enzyme
called Aldehyde dehydrogenase (ALDH). Acetate is
broken down into water and carbon dioxide for
easy elimination. Alcohol induced hepatic toxicity
is largely influenced by oxidative stress, lipid
peroxidation, inflammation and the formation of
toxic by products (Chen et al, 2020). Chronic
ethanol intoxication results in increased lipid
peroxidation, production of reactive oxygen
species and Oxidative stress which leads to cell
membrane destruction and cell damage. To
cells have several
Glutathione S
Transferase (GST), Glutathione peroxidase (GPx),
Super oxide dismutase (SOD) and Catalase (CAT).

counteract these oxidants,
antioxidant enzymes such as

India has a rich traditional system of medicine.
The use of herbal medicines for the treatment of
various health issues continues to expand rapidly
across the world and there is a tremendous surge
in acceptance and public interest in natural
therapies both in developing and developed
countries (Chaughule and Barve, 2023). Ficus
racemosa is native to India, Australia and
Southeast Asia. It is common in South India and
distributed widely from the outer Himalayan
ranges, Punjab, Khasia Mountain, Chota Nagpur,
Bihar, Orissa, West Bengal, Rajasthan, Deccan (Joy
et al, 2001). Ficus racemosa has
which

antidiabetic, antioxidant, antidiarrhoeal, hypo-

multiple

pharmacological benefits include
lipidemic, antifilarial and hepatoprotective actions

(Yadav et al., 2015).

The objective of the present study was to
investigate the hepatoprotective and antioxidant
potential of Ficus racemosa leaf extract against
ethanol induced oxidative stress in albino rats.

Materials and Methods
Experimental Animals:

Healthy adult Wistar albino rats (Rattus
norvegicus) weighing 150- 200 g were obtained
from Mass Biotech, Chengalpet, Tamil Nadu, India.
Animals maintained under standard
laboratory conditions at 22+4°C, relative humidity
30 to 70% with a 12 h :12 h dark : light cycle. The
rats were fed with standard laboratory rat pellet
diet and water ad Ilibitum. The experimental
protocol has been approved by the Institutional
Animal Ethics Committee (2084/PO/RcBt/S/19/

CPCSEA).

were

Plant Material and Preparation of Plant extract:

The leaves of Ficus racemosa (Athi) were collected
at Queen Mary’s College, Chennai and were
authenticated by a taxonomist. The collected
leaves were shade dried and milled to fine
powder. The aqueous extract of Ficus racemosa
was prepared by adding desired amount of
powder to the boiling water in the water bath and
brought down to one fourth of its original volume
(Abubakar et al., 2020). The concentrated extract
was filtered and 2 ml of the prepared extract was
orally administered to Group III rats.

Acute Toxicity Study:

Acute toxicity study was carried out according to
the OECD guidelines, Rule No. 423. Adult male
Wistar albino rats were divided into four groups of
three animals each and they were orally
administered with Ficus racemosa leaf extract at
doses of 50, 100, 200 and 2000 mg/kg and the
animals were observed for any allergic and toxic
symptoms for 14 days.

Experimental Design:

The rats were randomly divided into four groups
of six animals each, after acclimatization to the
laboratory conditions. Ethanol and extracts were
orally administered to the rats. Group [ served as
Control which gets free access to standard
laboratory pellet diet and water ad libitum. While,
Group II (Ethanol induced group) were exposed
to 50 % (v/v) ethanol at a dose of 2 ml/kg for
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Table 1: Phytochemical analysis of Ficus racemosa leaf extract

S. No. Contents Present (+)/Absent (-)
1 Tannins +
2 Saponin +
3 Flavonoids
4 Alkaloids
5 Proteins +
6 Steroid
7 Terpenoid
8 Quinone
9 Cardiac Glycosides +

10 Phenol +

3weeks to induce Oxidative stress. The rats in the
treatment group (Group III) were first orally
administered with 50 % Ethanol and further
treated with Ficus racemosa leaf extract (200
mg/kg), respectively for 30 days. The ethanol
intoxicated Group IV rats
administered with standard

were
reference drug

orally

Silymarin (100 mg/kg) for 30 days. Behavioural
changes, food and water intake were monitored
daily throughout the study. Body weights of the
animals were monitored weekly and blood
samples were collected from retro orbital plexus
puncture under isoflurane anaesthesia and used
for various biochemical analysis. At the end of the
experiment, animals were euthanized and liver of
each animal was dissected out and weighed.
Tissue extracts were prepared by homogenizing
with phosphate buffer solution. The liver tissue
homogenate was centrifuged and the supernatant
obtained was collected and used for Oxidative
stress analysis.

Phytochemical analysis:

A preliminary phytochemical screening was
performed in Ficus racemosa leaf powder to find

out the presence of active phytoconstituents.
Oxidative stress Analysis:
Estimation of Serum and Liver TBARS:

The of Thiobarbituric
substances (TBARS) was estimated according to
the method of Ohkawa et al. (1979) using
Malondialdehyde (MDA) as a standard.

level acid reactive

Estimation of Antioxidant enzymes:

Glutathione S Transferase (GST) in serum and
liver tissue homogenate was measured according
to the method of Habig et al. (1974). The level of
Glutathione peroxidase (GPx) was determined
according to the method of Rotruck et al. (1973).
Super oxide dismutase (SOD) was determined
according to the method of Beauchamp and
Fridovich (1971). The level of Catalase (CAT) was
determined according to the method of Chance
and Maehly (1954).

Statistical Analysis:

The results are expressed as mean * standard
deviation (S.D). Differences in antioxidant
enzymes and the level of TBARS were determined
by one way - ANOVA followed by Post hoc Tukey’s
test. Differences with P < 0.001 were considered
statistically significant.

Results

Phytochemical analysis of Ficus racemosa leaf
extract:

The phytochemical screening on Ficus racemosa
leaf powder confirmed the presence of Tannins,
Saponin, Proteins and Glycosides (Table 1).

Acute Toxicity:

During the observation period, rats were given
graduated doses of Ficus racemosa aqueous
extract (50, 100, 200, 2000 mg/kg) which results
no significant changes in breathing, behavior,
sensory, tactile responses, gastrointestinal and
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Table 2: Effect of Ficus racemosa and Silymarin on the status of Antioxidant enzymes GST, GPx, SOD and
CAT in serum of ethanol induced experimental animals

PARAMETERS GROUPI GROUP II1* GROUP III** GROUP Jv**
GST 0.73 +0.14 0.05 +0.04 0.61+0.12 0.66 + 0.10
GPx 1.27 +0.32 0.04 + 0.03 1.00 + 0.24 1.02 +0.26
SOD 0.36 + 0.06 0.05+0.02 0.25+0.07 0.32 +0.05
CAT 0.78 + 0.13 0.07 + 0.04 0.76 + 0.10 0.78 + 0.11

Results are expressed as mean #* SD for six rats. *Comparisons are made between Control rats (Group I)
and **Comparisons are made between Ethanol induced group (Group II). The values are statistically
significant at p < 0.001. [GST-Glutathione S Transferase, GPx- Glutathione peroxidase, SOD- Super oxide
dismutase, CAT-Catalase] Units : GST - min/mg of protein, GPx - pg of reduced glutathione utilized/mg of
protein/min, SOD - Units/mg of protein, CAT - p mole of H20, consumed / mg of protein

Table 3: Effect of Ficus racemosa and Silymarin on the status of Antioxidant enzymes GST, GPx, TBARS, SOD
and CAT in liver tissues of experimental animals

PARAMETERS GROUP 1 GROUP II* GROUP III** GROUP Jv**
GST 0.21+0.07 0.03 +0.01 0.20 + 0.05 0.20 + 0.07
GPx 0.30 + 0.06 0.04 + 0.02 0.23 +0.05 0.27 + 0.05
SOD 0.26 + 0.03 0.09 +0.17 0.26 + 0.03 0.24 + 0.03
CAT 0.80 + 0.07 0.12 + 0.04 0.59+0.07 0.71+0.08

Results are expressed as mean * SD for six rats. *Comparisons are made between Control rats (Group I)
and **Comparisons are made between Ethanol induced group (Group II). The values are statistically
significant at p < 0.001. [GST-Glutathione S Transferase, GPx- Glutathione peroxidase, SOD- Super oxide
dismutase, CAT-Catalase] Units : GST - min/mg of protein, GPx - pg of reduced glutathione utilized/mg of
protein/min, SOD - Units/mg of protein, CAT - p mole of H,0; consumed/mg of protein.
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Fig. 1: Per cent change of activity levels of serum antioxidant enzyme viz. GST, GPx, SOD and CAT in control
compared with Ethanol, Treatment groups - Ficus racemosa and Silymarin compared with Ethanol group.

cutaneous effects and no signs of toxicity is found
such as irritability, abnormal body posture,

abnormal vocalization, convulsions, seizures,
tremors, increased or decreased urination or
defecation. There was no mortality and no signs of
abnormality observed upto a dose range of 2000
mg/kg after 24 h of extract administration in the

acute toxicity sample.

Effect of Ficus racemosa leaf extract on Serum and
Hepatic Antioxidant enzymes - GST, GPx, SOD and
CAT:

The data on antioxidant enzymes viz. Glutathione
S Transferase (GST), Glutathione peroxidase
(GPx), Super oxide dismutase (SOD) and Catalase
(CAT) are presented in Tables 2 and 3. A
significant decrease (P <0.001) in the serum and
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Fig. 2: Per cent change of activity levels of liver antioxidant enzyme viz. GST, GPx, SOD and CAT in control
compared with Ethanol, Treatment groups - Ficus racemosa and Silymarin compared with Ethanol group.

Table 4: Effect of Ficus racemosa and Silymarin on serum and liver tissue TBARS level of ethanol induced
experimental animals

PARAMETERS GROUP 1 GROUP 1I* GROUP III** GROUP Vv**
TBARS 0.13 +0.03 0.37+0.12 0.13+0.03 0.10 + 0.01
TBARS 0.05 +0.02 0.26 + 0.10 0.04 + 0.03 0.05+0.02

Results are expressed as mean * SD for six rats. *Comparisons are made between Control rats (Group - I)
and **Comparisons are made between Ethanol induced group (Group -II). The values are statistically
significant at p < 0.001. [TBARS - Thiobarbituric acid reactive substance] Unit: 4 moles / mg protein
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Fig. 3: Per cent change in the levels of Thiobarbituric acid reactive substances (TBARS) in Control compared
with Ethanol induced group and Ficus racemosa and Silymarin compared with Ethanol group.

hepatic antioxidant enzymes were observed in
ethanol induced rats proving that it
hepatotoxicant. However, the concentration of

antioxidant enzymes was significantly improved
and increased in rats treated with Ficus racemosa
leaf extract. Figures 1 and 2 represent the

is a
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percentage of changes in the activity levels of
antioxidant enzymes in blood and liver tissue
samples. The hepatoprotective potential of Ficus
racemosa is observed similar to the action of
reference drug Silymarin.

Effect of Ficus racemosa extract on Serum and
Hepatic TBARS level:

The effect of Ficus racemosa leaf extract on serum
and hepatic TBARS level is presented in Table 4.
Administration of ethanol in rats significantly
increased (P < 0.001) the level of TBARS which is
shown in Figure 3 where the percentage changes
in the levels of TBARS in ethanol induced animals
are at peak. However, the treatment with Ficus
racemosa leaf extract significantly decreased the
level of lipid peroxidation caused by ethanol which
is clearly indicated by depletion in the level of
TBARS enzyme in serum and liver samples. It is
similar to the action of Silymarin which results in
significant decrease in the values of TBARS.

Discussion

Ethanol is a hepatotoxicant which possibly induce
liver damage by formation of free radicals such as
reactive oxygen species (ROS) which causes lipid
peroxidation and elevation in MDA content while
reducing the levels of GST, GPx, SOD and CAT
(Lieber, 1997). Liver is the target organ for
ethanol metabolism and hence it is more prone to
ethanol intoxication. Daily administration of 20%
ethanol significantly increased liver enzymes and
cause oxidative stress by increase in the lipid
peroxidation and reduction in the catalase and
glutathione  peroxidase activity in
homogenate (Ganapathi et al.,, 2021). Hepatocyte,

liver

by nature contains enzymatic and non-enzymatic
molecules to combat oxidative stress. Among the
antioxidant enzymes, Super oxide dismutase
(SOD) is the first enzyme which defends the
reactive oxygen species and converts the super
oxide anions into hydrogen per oxide and oxygen.
The generated hydrogen peroxide is neutralized
by Catalase (CAT) and glutathione peroxidase
(GSH-Px) enzymes. Thereby it causes protective

action in hepatocytes against free hydroxyl

radicals (Comporti et al., 2010).

Glutathione S Transferases (GSTs) are a family
of enzymes that play a crucial role in the
detoxification of reactive oxygen species (ROS)
and other harmful compounds within the cells
(Cummins et al., 2011). Their primary function is
to catalyze the conjugation of glutathione, a
tripeptide composed of three amino acids
(cysteine, glycine, and glutamic acid) with various
electrophilic substrates. This conjugation process
enhances the solubility of these compounds,
making them easier to eliminate from the body
(Lushchak, 2012). GSTs are
neutralizing ROS, such as hydrogen peroxides and
lipid peroxides, which are generated during
oxidative stress. By catalyzing the conjugation of
glutathione to these ROS, GSTs help transform
them into less harmful compounds, reducing their
potential to cause cellular damages. In the present
study, treatment with Ficus racemosa leaf extract
elevates the level of Glutathione S Transferase
(GST) thereby combating Oxidative stress.

involved in

Glutathione peroxidase (GPx) is a vital
antioxidant enzyme that plays a crucial role in
protecting cells from oxidative stress. Its primary
function is to reduce hydrogen peroxide and lipid

peroxides to less harmful compounds, thus
preventing oxidative damage to cellular
components (Lubos, 2011). GPx provides

protection against oxidative stress by reducing
H;0; and lipid hydroperoxides, GPx helps prevent
cellular damage and protects against oxidative
stress-related injuries. Its activity is particularly
essential in tissues and cells exposed to high levels
of ROS, such as the liver and erythrocytes
(Kurutas, 2016). The present findings suggest that
the active phytoconstituents present in Ficus
racemosa increases the production of GPx enzyme
and helps in protection against the oxidative
damage caused by ethanol.

Super oxide dismutase (SOD) is a crucial
that plays a
counteracting oxidative stress by neutralizing
superoxide radicals, which are highly reactive and

antioxidant central role in
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harmful oxygen-derived free radicals. By
converting superoxide radicals into hydrogen
peroxide and SOD prevents the
accumulation of super oxide radicals and reduces
their potential to initiate oxidative damage
(Younus, 2018). This action helps protect cells and
tissues from oxidative damage by elevating the

level of SOD in blood and liver tissues and the

oxygen,

hepatoprotective action of Ficus racemosa is
similar to the action of reference drug Silymarin.

Catalase is a vital antioxidant enzyme that
plays a critical role in protecting cells from
oxidative stress by facilitating the breakdown of
hydrogen peroxide into water and molecular
oxygen (Nandi et al, 2019). In situations of
increased oxidative stress, such as exposure to
environmental toxins or during inflammation,
Catalase activity can be upregulated to enhance
the detoxification of accumulated hydrogen
peroxide and mitigate potential oxidative damage
(Pizzino et al, 2017). The administration of
ethanol may result in dysregulation or deficiency
of catalase, which is associated with various
pathological conditions. Treatment with Ficus
racemosa increases the production of Catalase
which in turn, mitigates oxidative stress.

TBARS are a group of compounds formed
during oxidative stress as a result of lipid
peroxidation - a process where reactive oxygen
species (ROS) attack and damage the lipids (fats)
in cell membranes. TBARS are commonly used as a
marker to assess the extent of lipid peroxidation
and oxidative stress within cells and tissues
(Ayala, 2014). The accumulation of TBARS
indicates the degradation of cell membrane lipids,
which can lead to altered membrane fluidity,
impaired cellular functions and cellular damage.
Elevated levels of TBARS are associated with
various pathological conditions (Su et al., 2019).
On account of that, the elevated levels of TBARS
are found in ethanol intoxicated animals and
subsequent treatment with Ficus racemosa extract
suppressed the level of TBARS which is similar to
the effect of Silymarin.

Conclusion

The use of herbal medicine in treating various
diseases has gained recognition due to its holistic
and naturalistic approach. Herbal remedies offer a
promising avenue for managing health conditions
while minimizing the potential side effects. Hence,
the treatment with Ficus racemosa leaf extract
showed protective effect in ethanol induced
hepatotoxicity. The phytoconstituents present in
Ficus racemosa could be the possible reason for
mitigating the oxidative stress. As we continue to
explore the therapeutic potential, the utilization of
Ficus
constituents presents an exciting opportunity for
the development of novel interventions that
harness the power of nature to enhance well -
being and combat the adverse effects of oxidative
stress caused due to alcoholism.

racemosa and its antioxidant rich

Acknowledgements

The authors are grateful to the Head, Department
of Zoology and the Management of Queen Mary’s
College, Chennai for the facilities provided.

References

Abubakar AR and Haque M. (2020) Preparation of
medicinal plants: Basic extraction and fractionation
procedures for experimental purposes. ] Pharm
Bioallied Sci. 12(1): 1-10.

Ayala A, Munoz MF and Argiielles S. (2014) Lipid
peroxidation: production, metabolism, and signaling
mechanisms of malondialdehyde and 4-hydroxy-2-
nonenal Oxid Med Cell Longev. 2014: 360438.

Beauchamp C and Fridovich 1. (1971) Superoxide
dismutase: improved assays applicable to acrylamide
gels. Anal Biochem. 44 (1): 276 -287.

Chaughule RS and Barve RS. (2023) Role of herbal
medicines in the treatment of infectious diseases.
Vegetos 18: 1-11.

Chen L, Liu L, Abdulla R, Tursun X, Xin X, Aisa HA and Du
C. (2020) Chemical components and
hepatoprotective mechanism of xwak granule in
mice treated with acute alcohol. ] Evidence-Based
Complement Altern Med. 2020: 8538474.

Comporti M, Signorini C, Leoncini S, Gardi C, Ciccoli L,
Giardini A, Vecchio D and Arezzini B. (2010)
Ethanol-induced oxidative stress: basic knowledge.
Genes Nutr. 5(2):101-109.

120



Cummins [, Dixon DP, Freitag-Pohl S, Skipsey M and
Edwards R. (2011) Multiple roles for plant
glutathione transferases in xenobiotic detoxification.
Drug Metab Rev. 43(2): 266-280.

Edenberg HJ. (2007) The genetics of alcohol metabolism:
role of alcohol dehydrogenase and aldehyde
dehydrogenase variants. Alcohol Res Hlth. 30(1): 5-
13.

Girish N, Kavita R, Gururaj G and Benegal V. (2010)
Alcohol use and implications for public health:
patterns of use in four communities. Indian ]
Community Med. 35(2): 238-244.

Habig WH, Pabst M] and Jakoby WB. (1974) Glutathione
S-transferases. The first enzymatic step in
mercapturic acid formation. ] Biol Chem. 249(22):
7130-7139.

Joy PP, Thomas ], Mathew S and Skaria BP. (2001)
Tropical Horticulture. Calcutta: Naya Prakash.
Medicinal Plants, pp. 123-125.

Kurutas EB. (2016) The importance of antioxidants
which play the role in cellular response against
oxidative/nitrosative stress: current state. Nutr J.
15(1): 71.

Lieber CS. (1997) Ethanol metabolism, cirrhosis and
alcoholism. Clin Chim Acta 257(1): 59-84.

Lubos E, Loscalzo ] and Handy DE. (2011) Glutathione
peroxidase-1 in health and disease: from molecular
mechanisms to therapeutic opportunities. Antioxid
Redox Signal 15(7): 1957-1997.

Lushchak VI. (2012) Glutathione homeostasis and
functions: potential targets for medical interventions.
J Amino Acids 2012: 736837.

Maehly AC and Chance B. (1954) The assay of catalases
and peroxidases. Methods Biochem Anal 1:357- 424.

Nandi A, Yan L], Jana CK and Das N. (2019) Role of
catalase in oxidative stress- and age-associated
degenerative diseases. Oxid Med Cell Longev. 2019:
9613090.

Nowak A and Relja B. (2020) The impact of acute or
chronic alcohol intake on the NF-kB signaling
pathway in alcohol-related liver disease. Int ] Mol
Sci. 21: 9407.

Ohkawa H, Ohishi N and Yagi K. (1979) Assay for lipid
peroxides in animal tissues by thiobarbituric acid
reaction. Anal Biochem. 95(2): 351-358.

Pizzino G, Irrera N, Cucinotta M, Pallio G, Mannino F,
Arcoraci V, Squadrito F, Altavilla D and Bitto A.
(2017) Oxidative stress: Harms and benefits for
human health. Oxid Med Cell Longev. 2017:
8416763.

Rotruck JT, Pope AL, Ganther HE, Swanson AB, Hafeman
DG and Hoekstra WG. (1973) Selenium: biochemical
role as a component of glutathione peroxidase.
Science 179(4073): 588-590.

Savin Chanthala Ganapathi, Rajendra Holla, Shivaraja
Shankara, Ravi Mundugaru, Sunilkumar KN,
Rajakrishnan Rajagopal, Ahmed Alfarhan, Abdullah A
A. (2021) Protective effect of ethanolic extract of
Actinoscirpus grossus tubers against ethanol induced
liver toxicity in albino rats. ] King Saud Univ Sci.
33(1): 101253.

Su L], Zhang JH, Gomez H, Murugan R, Hong X, Xu D,
Jiang F and Peng ZY. (2019) Reactive oxygen species-
induced lipid peroxidation in apoptosis, autophagy,
and ferroptosis. Oxid Med Cell Longev. 2019:
5080843.

Yadav RK, Nandy BC, Maity S, Sarkar S and Saha S.
(2015) Phytochemistry, pharmacology, toxicology,
and clinical trial of Ficus racemosa. Pharmacogn Rev.
9 (17): 73-80.

Younus H. (2018) Therapeutic potentials of superoxide
dismutase. Int ] Hlth Sci (Qassim). 12(3): 88-93.

121



