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ABSTRACT

Ficus racemosa Linn., known as the cluster fig tree, is part of the Moraceae family and is one of the important species
in the Ficus genus. It is found in countries like India, Sri Lanka, Pakistan, China, Malaysia, Australia, and other areas
of Southeast Asia. The plant goes by various local names, including Udumbara, Goolar, Dumar, Bodda, Heibong,
Jantuphalam, Dimri, and Yogga Dumur. It typically grows near rivers, ponds, and other water bodies, but it can also
be farmed. Ficus racemosa has been widely used in traditional medicine, including Ayurveda, Siddha, Unani, and
Homeopathy. Different parts of the plant have many pharmacological effects, such as acting as an antidiuretic,
antitussive, and antiulcer agent. It also has antioxidant, anthelmintic, antibacterial, antipyretic, anti-inflammatory,
analgesic, hepatoprotective, hypoglycemic, hypolipidemic, wound-healing, antifilarial, fungicidal, larvicidal,
radioprotective, cognitive-enhancing, and potential anticancer properties. This review presents detailed information
about the plant's description, habitat, microscopic features, and medicinal uses.

Keywords: Ficus racemosa Linn. Chinese medicine Anticholinesterase Hypoglycemic Therapeutic activities.

INTRODUCTION:

Ayurvedic medicines have described the medicinal uses and healing potential of a large number of plants. Likewise,
TCM has been widely used for the prevention and treatment of many diseases such as chronic diseases, age-related
diseases, and diseases that are hard to treat. The main strengths of TCM include its safety, simplicity, and cost-

effectiveness. Out of all medicinal plants, the genus Ficus holds an important position due to its wide prevalence and
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use in treatment purposes. Species of Ficus can be seen in different regions of the world such as China and are widely
used in traditional healthcare system for treatment of various ailments. Important species of Ficus include Ficus
racemosa, Ficus microcarpa, Ficus benghalensis, and Ficus religiosa. Out of these, the most important species is Ficus

racemosa Linn., a medium-sized tree belonging to Moraceae family.

REVIEW OF LITERATURE:

1. Kumar S. et. al., (2023) studied that Ficus racemosa L. is a plant belonging to the family Moraceae and is
alternatively named Cluster Fig, Country Fig, or Gular. It is a moderate to large-sized deciduous tree found across
many regions in India, Sri Lanka, Australia, and Southeast Asian countries. The tree attains a height of 15-20 m and is
known to have a wide crown and smooth greyish bark. The leaves are simple, alternate, ovate to elliptical in shape,
about 7-15 cm long with entire edges and distinct veins. One distinct characteristic of this plant is its figs, which are
in large clusters growing directly from the trunk and branches (cauliflory). The fruits are generally spherical in shape,
green when immature and change to reddish-orange colour at maturity. Many parts of the plant, such as the bark,
leaves, fruits, roots, and latex, have been widely used in Ayurvedic treatment for conditions like diabetes, diarrhoea,
dysentery, inflammation, ulcers, and wounds, among others. Phytochemical analysis of the plant has found the presence
of flavonoids, tannins, phenolic substances, triterpenoids, sterols, glycosides, and alkaloids.

2. Ahmed. et. al., (2010) found that the plant is essential and used widely in Ayurvedic practices for the treatment of
diabetes mellitus, liver problems, diarrhea, inflammatory disorders, haemorrhoids, respiratory disorders, and urinary
disorders. The plant possesses many chemical compounds such as flavonoids, tannins, triterpenoids, glycosides, and
phenolic compounds. Various pharmacological studies indicated antidiabetic, anti-inflammatory, hepatoprotective,
antimicrobial, antipyretic, and antitussive effects of the plant.

3. Saha et. al. (2015), studies the phytochemical and pharmacological properties of Ficus racemosa were analysed.
B-sitosterol, lupeol, leucocyanidin, leucopelargonidin, stigmasterol, and various phenolic compounds were isolated
from the plant. It was found to have significant antioxidant, antidiabetic, antidiarrheal, hypolipidemic,
hepatoprotective, antifungal, antibacterial, and anti-inflammatory effects.

4. Sharma et. al. (2023), Ficus racemosa is a moderately sized deciduous tree also known as Cluster Fig or Gular. Its
traditional uses include treating gastrointestinal disorders, diabetes, hyperlipidemia, respiratory diseases, liver
malfunction, and inflammatory disorders. The presence of alkaloids, flavonoids, tannins, steroids, terpenoids, and
glycosides has been documented in_the plant.

5. Kaur et. al. (2022), and others, Ficus racemosa is a unique plant that has several pharmacognostic and therapeutic
properties. Its bark, leaves, fruits, roots, and latex have many phytochemicals, including phenolics, flavonoids,
triterpenoids, and sterols. There are numerous scientific reports on the plant's antioxidant, antimicrobial, wound-
healing, anti-inflammatory, antidiabetic, and anticancer properties, which prove that Ficus racemosa is a medicinal
plant.

GEOGRAPHICAL DISTRIBUTION:

The Ficus racemosa can be found growing in a wide range of tropical and sub-tropical areas around the globe. The
natural habitat of this species occurs in places like Asia, Africa, Australia, and Pacific Islands, which include countries
such as India, Bangladesh, China, Nepal, Pakistan, Sri Lanka, Myanmar, Thailand, Vietnam, Laos, Cambodia,
Malaysia, Indonesia, Singapore, Taiwan, Papua New Guinea, East Timor (Timor Leste), Ethiopia, Egypt, and USA.
Other geographical locations where this plant thrives include the Himalayas, Sikkim, Northeastern India, Indochina,

East Africa, and North Africa.
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Plant Profile:

Ficus racemosa is an attractive tree that can grow to medium heights and has a wide-spread crown and slightly curved
trunk. It is different from banyan trees because it does not have aerial roots. Its one of the most unique features is
reddish figs developing densely in clusters directly from the trunk and older branches of the tree. Fig itself is a unique
inflorescence with many little flowers inside. The pollination process takes place because of a unique symbiotic
interaction between very small fig wasps and figs, which enter the fig through the tiny hole to lay eggs. The wasps
help in the process of pollination but at the same time get food and safe place for their offspring. The tree cannot

produce seeds without these unique pollinators. This is why it is very common in villages and urban settlements.

Fig. No. 1: Ficus racemosa Plant

Status of Medicinal plant in India:

India is rich in medicinal plants, but the industry is facing both challenges and opportunities.

Biodiversity & Significance:

e World ranking: India has ~8000 species of medicinal plants that are in use in traditional practices such as Ayurveda,
Siddha, Unani, and Homeopathy. Approximately 25% of the modern medicine is plant-based.

e AYUSH: In total, there are over 7000 medicinal plant species used in AYUSH. Of them, 960 are in commercial
transactions. 178 species have annual sales greater than 100 metric tons.

o Livelihoods: Approximately 1 million families rely on collecting and selling medicinal plants in their communities,
particularly in tribal and forest regions.

Current Challenges:

e Collecting pressure: ~90% of medicinal plants collected by pharmaceutical companies are still gathered from the
wild. Only ~10% are grown.

o Threatened species: Botanical Survey of India and IUCN Red List assessments indicate that numerous species are
threatened with extinction. For example, Aconitum heterophyllum, Nardostachys jatamansi, Swertia chirata, and
Rauvolfia serpentina.

e Habitat reduction: Deforestation, habitat changes, climate change, and over-collection decrease wild population.

e Quality issues: Adulterations and substandard handling reduce efficacy and exports.

Government & Conservation Efforts:
e National Medicinal Plants Board (NMPB): Created in 2000 by AYUSH Ministry to focus on conservation,

cultivation and trade of medicinal plants. Provides subsidies on cultivation of around 140+ prioritized plants.
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e Medicinal Plant Conservation Areas (MPCAs): Around 100 MPCAs created in forest areas for the in-situ
conservation of endangered plants.

e Legal measures: Plants like Rauvolfia serpentina and Coscinium fenestratum come under Appendix II of CITES.
Export of endangered plants from wild collection is restricted.

e Cultivation Promotion: NMPB, State Medicinal Plant Boards and ICAR promotes contract farming. Majorly

cultivated species include: Withania somnifera (Ashwagandha), Aloe vera, Tinospora cordifolia, Senna, Isabgol.

Economic Status

e Market size: The indigenous herbal market in India is valued at more than 350,000 crore per year, growing 15
percent annually. The export of herbs and herbal products is approximately 34,500 crore annually.

e Imbalance between demand & supply: The demand from the pharmaceutical, nutraceutical, and cosmetics industry

exceeds supply. This leads to increased exploitation of the wild sources.

CHEMICAL CONSTITUENTS OF MEDICINAL PLANTS:

The activity of the plants used for medicinal purposes is provided due to the presence of the secondary metabolites in
their composition. Secondary metabolites are biochemical substances that play an important role in the plant protection
but not in growth and development.

Alkaloids:

- Description: Compounds containing nitrogen atoms, usually having bitter taste, and being biologically active.

- Activity: Analgesics, nervous system stimulants/ depressants, antimalarials, antitumor drugs.

- Examples: Morphine from Papaver somniferum, Quinine from Cinchona, Berberine from Berberis, Vinblastine from
Catharanthus roseus.

- Special remarks: Compounds are potent; small doses are helpful, while large doses are toxic.

Glycosides:

- Description: Complex consisting of sugar molecule and aglycone. Aglycone is an active ingredient.

- Activity: Cardiotonic, laxative, anti-inflammatory.

- Examples: Digoxin from digitalis — used as a drug for heart failure, Sennosides from Senna are acting as laxatives,
salicin from Salix is transformed into aspirin.

- Ficus racemosa: Flavonoid glycosides such as quercetin glycoside are present in the composition.

Flavonoids:

- Description: Polyphenolic compounds (plant pigments).

- Activity: Antioxidant, anti-inflammatory, antimicrobial, strengthening effect on blood vessels walls.

- Examples: quercetin, rutin, kaempferol. Found in Ficus racemosa, Ginkgo

Terpenoids & Essential Oils:

- Characteristics: Composed of isoprene units. Monoterpenes, sesquiterpenes, diterpenes.

- Mode of action: Antimicrobial, anti-inflammatory, carminative, anticancer.

- Examples: Menthol from Mentha, Artemisinin from Artemisia annua for malaria, Taxol from Taxus baccata for
cancer.

- In Ficus racemosa: Lupeol, B-sitosterol, racemosic acid - all terpenoids.
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Tannins:

- Characteristics: Polyphenolic substances which form complexes with proteins.

- Mode of action: Astringent, antidiarrheal, wound-healing, antimicrobial.

- Examples: Found in abundance in bark of Ficus racemosa, Acacia, Terminalia chebula. Therefore, decoction of bark
is used to treat diarrhea and bleeding.

Saponins:

- Characteristics: Foaming glycosides similar to soap.

- Mode of action: Expectorant, immunomodulator, cholesterol lowering, hemolytic. - Examples: Glycyrrhizin from
Glycyrrhiza glabra (licorice), Diosgenin from Dioscorea.

Phenolic acids and lignans:

- Mode of action: Antioxidants, estrogenic, anticancer.

- Examples: Curcumin from Curcuma longa, Resveratrol from grapes.

In the case of Ficus racemosa, the major components are:

- Triterpenoids: Lupeol

Table No. 1: Crude drugs used as medicines in India

Some Crude Drugs Used as Medicines in India
Biological Source

S. No. Crude Drug * Part Used [ Important Constituents Uses Plant in Use
(Family)
S Senna alexandrina 3 . ) i 12 B, e
3 Senna O e as) Leaves, pods Sennosides A & B Laxative, constipation ;%M
2. Isabgol (Psyllium) Seeds; seed huak Mucilage Bulk laxative, diarrhea, ; . ®
constipation ~ $ g
i = Rasvolfia serpenting : = = . it - 2
s Rauwolfia CApSaynuseai) Roots Reserpine, Hyy " g Q“
— P TR~ TR A
4. Ginger ﬁ;’f;_’::f)"_’{f";::;" Rhizome Gingerols, shogaols Antiemetic, digestive aid b =
Cure: o Anti-infls " 9 >
5. Turmeric ZAsrcudoma; Sorges Rhizome Curcumin oA .
(Zingiberaceac) antioxidant
= Syzygium aromaticurn N = = S
6. Clove oy Hlatvddeses Flowerbuds |  Eugenol Toothache, antiseptic
Carminative, flavoring

7. Cinnamon SR gias Bark Cinnamaldehyde
(Lauraceae) agent

{ ! g
—— | Aszadirachta indica Leaves, bark, R Antimicrobial, skin /;-;;'

Melinceae) weeds disorders

| Withania somnifera e Adag
(Solanaceac Roots Witkianolides atreas n

9. Ashwagandha

10. Amla ”("‘“1.'_;"‘:":‘.‘"_.“'_':") n Fruits Vitamin C, Ant lant, rejuvenative -

| Giyeyrrhiz= ooy |
1. Liquorice Glycyrrhiza glabra Roots Glyeyrrhizin Expectorant, anti-ulcer
— (Fabaceae) -

= Digitalis purpurea
12. Digitalis (Plantaginaceae)

Leaves Digoxin, digi (&

e - = o T 7 g = p
13. Nux Vomica | Storchnosnucwormices Seeds Strychnine, brucine NS Seborisherit =0 S
(Loganiacese) (processed drug)
14. Db | Atropa bettadonna Leaves, roots Atropine, Antispasmodic, mydriatic
(Solanaceae) hyoscyamine
) | Foentcutum vulgare A v us T P
5 . 3 B 5
15. Fennel | CApibocany Fruits Ancthole Carminative; digestive asd % o

Taxonomical Classification:
Kingdom: Plantae

Domain: Eukaryota

Phylum: Spermatophyta
Subphylum: Angiospermae
Class: Dicotyledonae

Order: Urticales

Family: Moraceae

Genus: Ficus

Species: Ficus racemosa Linn.
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Cultivation details:

Ficus racemosa Linn. is one of the important tropical rainforest tree species that are common in lowlands. While most
of the species grow well in humid evergreen forests, there are some that can survive in monsoon forests and teak forests
where soil desiccation takes place seasonally. The reproductive biology of ficus species is very complex and has
obligate mutualism with fig wasps. Each ficus species requires a specific wasp species to carry out the pollination
process, while the fig wasp totally depends on the fig for breeding. The structure of the fig has different kinds of
flowers: male flowers, long-styled female flowers, and short-styled female flowers (gall flowers). The fig wasps enter
the fig through a small hole and lay eggs inside the short-styled female flowers while pollinating the long-styled flowers
at the same time. The wingless male wasps emerge first and mate with the females, and create holes for exiting the
figs. Once they emerge out of the figs, they become winged and collect pollen from male flowers. For effective
pollination, the flowers of individual Ficus tree bloom out of sync with each other, thus creating a constant supply of
figs in various stages of development. For this to happen, it becomes necessary to have a sufficiently high number of
trees so that there are always trees available for the emergence of wasps as well as those which accept pollen grains.
Morphological characteristics:

It is a medium-sized deciduous tree species that have a buttressed stem and an even thick bark. Its bark is reddish-
brown to yellowish-brown, smooth and glossy, and its outer part consists of flakes with a fibrous appearance. The bark
produces a milky pink blaze and copious white latex when damaged. The young stems and branches have fine whitish
hairs. The seeds are numerous, very small and grain-like.

The outer layer of bark has thin, flaky, translucent pieces that vary in colour from grey to rusty brown. The stipules
are lanceolate to linear- lanceolate, their length is approximately 12—18 mm, pubescent, and persistent on the young
stems. Petioles are slender, with groove along the upper side, brown and scurfy, 10-50 mm in length. The leaves are
varied in shape: they are ovate, obovate, elliptic-oblong, elliptic-lanceolate, elliptic-ovate and oblong-ovate,
approximately 6—15 cm long and 3.5—6 cm wide. The fruits appear in large clusters that occur directly from the stem
and branches. The fruits have pear-like shaped fruiting bodies (pyriform). The size of the fruiting body is around 2 to
5 cm in diameter and it turns reddish when ripe. The flowers are sessile and have a ring formation of two to three rings
at the mouth of the fruiting body. They contain dentate lacerate lobes, red colour and glabrous stamens. Roots are

elongated, irregular in shape, brown in colour and have a characteristic smell with a bitter taste.

Fig. No. 2: Cork

The cork consists of closely packed polygonal to rectangular cells arranged in compact layers. The two phellogen (cork
cambium) is composed of one to layers of thin-walled cells responsible for the formation

of cork tissue.
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Stone Cells (Sclereids)

Stone cells are thick-walled,
with very narrow lumen and
pits. They give hardness to the tissue.

Thick
cell wall

Narrow
lumen

Pits

Fig. No. 3: Stone Cells

Stone cells are polygonal, spherical, or nearly square in shape. They possess thick, beaded walls and a broad lumen
containing numerous pits.

Epidermis
Epidarmal calla ara thin-walled,
Compactly srranged. Stomsats
may be present.

Fig. No. 4: Epidermis

The epidermis consists of an outer thick pectinaceous layer containing a few cellulose microfibrils and an inner layer

predominantly composed cellulose.

Phelloderm of Ficus racemosa (bark)

Phellem
feoek

Phellodern

Scoroiry

Fig. No. 5 Phelloderm

The phelloderm is composed mainly of compact parenchymatous tissue and small groups of sclereids. The cells are
lignified and contain simple pits. Several parenchyma cells possess a single prism-shaped crystal of reddish calcium

oxalate.
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Ficus racemosa - T.S. of Leaf (Mesophyll)

Fig. No. 6: Mesophyll
The mesophyll forms the tissue between the upper and lower epidermal layers of the leaf. It
contains sclerenchymatous cells. Associated With the vascular bundles. Collenchyma Tous cells are also present
between the vascular bundles and the lower epidermis, providing additional mechanical support.
Traditional uses:
The plant Ficus racemosa Linn. is traditionally known for its application as a cure for a number of illnesses. Various
plant parts such as the bark, fruits, leaves, roots, latex, and seeds have been utilized for medicinal purposes, both alone

or in combination with other medicinal use.

Traditional utilization of F. racemosa:

Leaves:

4 An extract made up of leaves is used for the honey

4+ Decoction of the leaves is used to treat dysmenorrhea.

4+ The latex extracted from the leaves is applied externally to treat boils, blisters and measles.

4+ Leaf juice is rubbed on the scalp to prevent hair splitting and maintain healthy hair.

4+ Leaves are used to treat dysentery, diarrhoea, glandular swelling, abscesses, chronic ulcers, cervical adenitis and
haemoptysis.

Fruits & Bark:

Infusion of bark has been commonly used as a mouthwash to treat spongy gums and as a remedy for dysentery and
menorrhagia.

4 A decoction of bark has found application in cleaning wounds and burns and for treating asthma, piles, and inflamed
swellings.

4 Bark is popularly used in traditional medicines to treat various problems

4 related to the urinary system.

4+ Bark is also used in treating threatened abortion, menorrhagia, leukorrhea, gonorrhoea, urinary troubles, bleeding
problems, and some skin diseases.

4 The fruits have been traditionally used as a stimulant tonic that supports stomach health.

4 The fruit juice is used for the treatment of menorrhagia and haemoptysis.

4+ These have been used for the treatment of visceral obstruction, diarrhoea, and constipation.

4+ The fruits have been traditionally used for the treatment of leprosy and diabetes.

4+ These are astringent, stomachic, and cooling in nature and are used for the treatment of dry cough, hoarse voice,

kidney and spleen ailments, leukorrhea, and as a styptic.
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Latex & Root Sap:

The latex is usually incorporated into aphrodisiac drugs, which are responsible for the health of the reproductive
system.

# The latex is used in the treatment of disorders of the stomach, cholera and mumps.

+ The latex is used in treating fractures.

+ Because of its adhesive property, it is used in different applications.

+ The traditional applications of latex include the treatment of haemorrhoids, diarrhoea, diabetes, boils, trauma-
related pain and swelling, toothache and inflammation.

+ Some other uses are diabetes, mumps, smallpox, blood in urine, excessive menstruation. Some other uses are
diabetes, mumps, smallpox, blood in urine, excessive menstruation

+ Root sap is normally used in the treatment of gonorrhoea and diabetes.

+ Another use of root sap is its use in treating muscle pain, fever, heat stroke, non-healing wounds, and malaria in

cattle.

Active phytochemical constituents of Ficus racemosa:

» Leaf: The leaves contain various Bioactive Compounds including sterols, Triterpenoids such as lanosterol
tetracyclic triterpene, Gluanol acetate.

» Steam bark: The stem bark is rich in phytoconstituents including gluanol acetate, B-sitosterol, leucocyanidin-3-O-
D-glucopyranoside, leucopelargonidin-3-O-D-glucopyranosidem, leucopelargonidin, rhamnopyranoside,
lupeol, Ceryl behenate, lupeol acetate, a-amyrin, and stigmasterol.

» Trunk bark &Fruits: The trunk bark and fruits contain lupeol, B-sitosterol, stigmasterol,
Glauanol, Glauanol acetate, hentriacontane,  glucose, tiglic acid, = taraxasterol, lupeol acetate, friedelin and
various higher hydrocarbons.

» Latex: The latex is composed of several triterpenoids and sterols, including a-amyrin, -sitosterol,
cycloartenol, Cycloeuphordenol, 4-deoxyphorbol, euphol, euphorbinol, isoeuphorbol, and palmitic acid.

» Roots: The roots contain cycloartenol, Euphorbol and its hexacosanoate derivative, taraxerone, and tinyatoxin.

B-Sitosterol

Fig. No. 7: Structures of Lanosterol, - Sitosterol, Lupeol acetate

OH

Sitosterol Le ucocyanid in

Fig. No. 7: Structures of Tiglic acid, Sitosterol, Leucocyanidin
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Pharmacological Activities:

» Antidiuretic: Ficus racemosa bark decoction was found to have strong antidiuretic activity in animals when
administered in the dose of 250, 500 and 1000 mg/kg body weight. The decoction inhibits the excretion of Na* from
urine and also increases the urinary osmolarity by decreasing the ratio of Na*/K.

» Antitussive Activity: The antitussive efficacy of an extract from the stem bark of Ficus racemosa using methanol
has been studied on mice using sulphur dioxide as a cough inducer. The highest cough-suppressant action was seen
with an oral dose of 200 mg/kg of the extract at 90 minutes post-administration.

» Anti-ulcer & Gastroprotective Activity: Gastroprotective action of a 50% methanolic extract of fruits of Ficus
racemosa was evaluated in rats using various experimental gastric ulcer models. Gastroprotection is achieved due to
protection of the gastric mucosa from oxidative injury due to decreased lipid peroxidation, inhibited activity of H*/K*-
ATPase and increased catalase activity.

» Antioxidant Activity: The ability of ethanolic and aqueous extracts of Ficus racemosa to scavenge free radicals
has been studied through steady-state and time-resolved techniques. Ethanolic extract was observed to be a more potent
antioxidant than the aqueous extract, which makes it capable of inhibiting reactive oxygen species.

» Anthelmintic Activity: Bark extract of crude Ficus racemosa has been tested for its anthelmintic activity by testing
on earthworms. The extract caused decreased spontancous motility and sensitivity to stimulus of the pin-prick test
showing good anthelmintic activity, equal to 3% piperazine citrate.

» Antidiabetic Activity: It has been found that Ficus racemosa acts as an anti-diabetic agent as it controls blood
glucose levels, which is mostly due to its constituent B-sitosterol.

» Antidiabetic Effect:_The plant regulates blood glucose levels due to its constituent -sitosterol.

» Antidiabetic Property: Ficus racemosa extracts have been shown to lower blood glucose level and this could
possibly be attributed to phytochemical components like B-sitosterol.

» Anticancer Activity: It has been established from various researches that oral administration of 200 and 400 mg/kg
of Ficus racemosa extract significantly lowered lipid peroxidation, xanthine oxidase, glutamyl transpeptidase,
topoisomerase-II activities, and hydrogen peroxide (H-0:) production. In addition, the extract restored impaired
glutathione and antioxidant enzyme activities in rats pretreated with nephrotoxic and renal carcinogen potassium
bromate (KBrOs). This shows that Ficus racemosa has potent chemopreventive property and could prevent
nephrotoxicity and renal carcinogenesis caused by KBrOs. The anticancer activity is possibly because of lupeol which
regulates the signaling pathways including NF-xB and PI3K/Akt pathway which are essential for tumor development
and growth.
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Ficus racemosa Anticancer Mechanism of Extract of ( Anticancer Effects
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Fig. No. 8: Anticancer Mechanism of Ficus racemosa
» Wound-Healing Activity: There is enough evidence that ethanolic extracts from Ficus racemosa stem bark possess
significant wound healing capacity in animal studies on rats. The healing process has been found to be enhanced in the
case of both incision and excision wound models.
» Anti-inflammatory Activity: The anti-inflammatory effect of Ficus racemosa was determined using carrageenan-
, serotonin-, histamine-, and dextran-induced hind paw edema in rats. Ficus racemosa at a concentration of 400 mg/kg
showed significant anti-inflammatory effect, with paw edema inhibition of 30.4%, 32.2%, 33.9%, and 32.0%,
respectively. The presence of active components like euphol might be responsible for these anti-inflammatory activities
due to the known anti-inflammatory effect of these compounds. In a study on chronic inflammation, administration of
the plant extract (400 mg/kg) caused a 41.5% decrease in granuloma weight, which is comparable with the effect
produced by phenylbutazone. Moreover, ethanolic extracts from stem bark showed inhibition of COX-1 activity with
ICso value of 100 pg/mL.
» Antiulcer Activity: The gastroprotective and anti-ulcer activity of 50% ethanolic fruit extract of Ficus racemosa
was tested in different experimental ulcers induced in rats such as pyloric ligation ulcer, ethanol-induced ulcers, and
cold restraint stress-induced ulcers. The fruit extract was given at doses of 50, 100, and 200 mg/kg body weight twice
daily for five successive days. The extracts showed significant dose-dependent reduction in ulcer index in all the
models.
» Analgesic: The anti-pain activity of ethanolic bark and leaf extracts of Ficus racemosa was examined through the
use of an algesiometer. Bark and leaf extracts, given at the doses of 100, 300, and 500 mg/kg, displayed significant
dose-dependent anti-pain activity.
» Hepatoprotective Activity: The hepatoprotective effect of the Ficus racemosa plant was shown in experimentally
induced hepatotoxic conditions. Ethanolic extract of the leaves was found to possess a protective effect against chronic
liver toxicity caused by carbon tetrachloride (CCls). The efficacy of the extract was measured on the basis of
biochemical markers like serum glutamic oxaloacetic transaminase (SGOT), serum glutamic pyruvic transaminase
(SGPT), serum bilirubin and alkaline phosphatase. Likewise, methanolic extracts of the stem barks were found to have
significant protection against CCls-induced hepatotoxicity. The extracts were effective in normalising the
biochemically altered parameters in blood, liver and kidney tissues, with results similar to the standard hepatoprotective
drug silymarin.
> Radioprotective: Steady state and time-resolved analysis was used to evaluate the free radical scavenging activity

and radioprotective efficacy of Ethanolic and aqueous extracts of Ficus racemosa. Free radical scavenging activities of
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extracts were evident in DPPH, ABTS, hydroxyl, superoxide scavenging activities and inhibition of lipid peroxidation.
Further, radioprotective effect of the plant was analyzed in irradiated Chinese hamster lung fibroblast (V79) cells in
vitro using micronucleus assay. Pretreatment of cells with the extracts an hour prior to 2 Gy of irradiation significantly
decreased the incidence of micronuclei in binucleated cells, suggesting protective effect against radiation-induced
cytotoxicity. Moreover, methanolic stem bark extracts were more effective antioxidants than root extracts in vitro
studies. Ethanolic fruit extracts had also pronounced antioxidant activities due to components like 3-O-(E)-caffeoyl
quinate.

» Hypoglycemic activity: The methanolic extract of the stem bark of Ficus racemosa, when tested in dosages of 200
mg/kg and 400 mg/kg, exhibited hypoglycemic activity in experimental normal and alloxan-induced diabetic animals.

Mechanism involves,

Ficus racemosa extract

l

Insulin secretion from pancreatic beta cells

l

Glucose uptake in peripheral tissues

!

Inhibition of enzymes a-amylase and a-glucosidase

!

Intestinal absorption of glucose

!

Blood glucose levels

l
Hypoglycemic (Antihyperglycemic)

Antihyperglycemic Mechanism of
Ficus racermosa

Extract
¥
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2
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B
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Fig. No. 9: Anti-hyperglycaemic Mechanism of Ficus racemosa

» Antihyperglycemic Activity:
e lowering glucose absorption

o diminishing the action of enzymes that digest carbohydrates (a-amylase and o-

glucosidase).
e making the use of glucose more effective

e promoting insulin secretion, as well as the functioning of B-cells of the pancreas.
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» Hypolipidemic activity: Dietary fibre, derived from the fruits of Ficus racemosa, had a pronounced
hypocholesterolemic effect in rats by increasing the elimination of cholesterol and bile acids through faeces.
Hypolipidemic effects of the ethanolic bark extract were investigated in alloxan-induced diabetes mellitus in rats at
doses of 100-500 mg/kg. The bark extract possessed an appreciable hypoglycemic and lipolytic effect, which is similar
to that of glibenclamide, a conventional drug for the treatment of diabetes mellitus. The presence of B-sitosterol in the
bark and latex of this plant may have caused this effect, since B-sitosterol lowers the levels of cholesterol by decreasing
the absorption of cholesterol in the intestine.

» Larvicidal activity: Larvicidal effectiveness of the crude hexane, ethyl acetate, petroleum ether, acetone, and
methanol extracts obtained from the leaves and bark of the Ficus racemosa plant was investigated on early fourth instar
larvae of the Culex quinquefasciatus mosquito. Mortality rate was determined after 24-hour exposure of the larvae to
the extracts. All of the extracts demonstrated different levels of larvicidal activity, with the acetone bark extract
demonstrating the highest level of larvicidal activity.

» Renal Anticarcinogenic activity: Ficus racemosa has the ability to prevent carcinogenesis due to its potential
anticarcinogenic activities, thus protecting the kidney tissue from any alterations associated with carcinogens. This
plant has various active biochemical compounds, including flavonoids, phenolics, tannins, and triterpenoids, which
have an antioxidant effect and can help prevent oxidative stress, which plays an important role in the process of
carcinogenesis. These compounds may prevent abnormal cell growth and proliferation and induce apoptosis; therefore,
they may protect kidney tissues from any harm caused by carcinogens.

Mechanism involves,

Phytochemicals of Ficus racemosa (flavonoids, tannins, phenolics)

l

Antioxidant activity

!

Decreases oxidative stress and free radical damage

l

Protects against DNA damage in renal cells

!

Suppresses uncontrolled cell proliferation

l

Apoptosis induction of cancer cells

l

Detoxifies the renal tissue from the effect of carcinogens
!
Renal anticarcinogenic activity
» Memory-enhancing agent: Alzheimer’s disease (AD) is an advanced form of neurodegeneration that manifests as
memory loss and impaired cognition. One of the most commonly used strategies for treating AD includes enhancing
the concentration of acetylcholine (ACh) in the brain through acetylcholinesterase inhibition. Various investigations
carried out on the aqueous bark extract of Ficus racemosa revealed its anti-inflammatory, antioxidant, and weak
anticholinesterase nature. This extract was also effective in elevating the levels of ACh and improving cognitive

performance in experimental animals. Neuroprotection offered by the Ficus racemosa plant is largely due to its
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antioxidant and anti-inflammatory activities; moreover, since it elevates the levels of ACh, it can be considered as a
potential treatment for Alzheimer’s disease.

Mechanism involves,

Ficus racemosa extract

!

Antioxidant and anti-inflammatory effects

!

Neurons' protection from oxidative stress

!

Inhibition of the acetylcholinesterase enzyme

l

Acetylcholine (ACh) increases in the brain

|

Improved cholinergic transmission

!

Better learning, memory and cognition
!
Memory Enhancement Effect

» Antioxidant activity: Both the ethanolic and aqueous extracts of the Ficus racemosa plant have been assessed for
their ability to scavenge free radicals by conducting the analysis with respect to the steady state and time-resolved
methods. The ethanolic extract proved to possess superior antioxidant properties through the steady state method of
assessment. It also exhibited dose-dependent scavenging of DPPH, ABTS, hydroxyl, and superoxide radicals.

» Antifungal activity: It has been observed that Ficus racemosa possesses good antifungal properties when evaluated
against six fungi, which include Trichophyton mentagrophytes, Trichophyton rubrum, Trichophyton soudanense,
Candida albicans, Candida krusei, and Torulopsis glabrata. In a study related to antifungal properties of certain herbs
against cutaneous fungi, Ficus racemosa (Ficus glomerata) and 27 other herbal plants were studied. Though there were
many herbs that possessed good antifungal properties, F. racemosa did not show such good results and was not amongst
the most promising plants for antifungal activity against selected fungi.The antifungal test was conducted on the basis
of dermatophytes and yeast-like fungi responsible for infections on the skin and mucosal surface. The selected fungi
were Trichophyton mentagrophytes, Trichophyton rubrum, Trichophyton soudanense, Candida albicans, Candida
krusei, and Torulopsis glabrata. The extract of Ficus racemosa showed good inhibitory activity against these

> Phytotherapy: The medical usage of the plant in treating diseases is referred to as phytotherapy. OR) Phytotherapy
refers to the use of medicines produced from plants or herbs to either prevent or treat a number of illnesses, together
with the application of Western medicine. These medicines include substances derived from plants, such as tinctures,
teas, capsules, or creams used in preventing and treating illnesses. Uses of Ficus racemosa in traditional herbal
medicine for the treatment of several health disorders, especially infectious diseases due to bacteria and fungi, have
been well documented. Due to the wide range of medicinal values present in the plant, different parts of the plant are

extensively used in phytotherapy, especially in India.
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Phytochemical evaluation of Ficus racemosa:

» Identity, Purity & Strength:
e Presence of foreign matter: No more tha2%
o Total Ash value: NMT 9%
e Insoluble in acid ash value: NMT 1%
¢ Alcoholic extractive: NLT 6%
e Water soluble extractive: NLT 8%
» Thin Layer Chromatography (TLC):
e Stationary phase: Silica gel 60 F2s4
e Mobile phase: Toluene: Ethyl acetate: Formic acid: Methanol 6:3:1:0.5
o Visualization of spots: Treatment with anisaldehyde-sulphuric acid reagent and heated up to 105°C for 5-10 minutes
o Characteristic spots: Appearance of pink spots corresponding to Rf 0.45 and 0.65 representing lupeol and f-
sitosterol
e Materials:
o Silica gel 60 F2s« TLC plate
e Sample extract
e Standard Lupeol and p-sitosterol
e Mobile Phase: Toluene: Ethyl acetate: Formic acid: Methanol = 6: 3: 1: 0.5
Procedure:
+ Spot sample and standards separately on TLC plate.
+ Develop TLC plate in saturated TLC chamber with mobile phase.
+ Retrieve the TLC plate and dry.
+ Spray anisaldehyde — Sulphuric acid reagent.
+ Heat at 105°C for 5-10 min.
+ Observation: Major pink coloured spots
Table No. 2: TLC Values

Compound | Rf Value
Lupeol 0.45
B- 0.65

Sitosterol

Rf (retardation factor):

Rf distance travelled by compound

Distance travelled by solvent front
Its Distance travelled by the solvent front (The “distance travelled by the solvent front” in chromatography is a measure
of the greatest distance achieved by the liquid phase (solvent) that moves along the medium of chromatography such
as paper or thin layer chromatography (TLC).
Importance: It verifies the identification and determines adulteration.
» Identity, Purity and Strength Tests:

o Foreign Matter (< 2%): Identifies the presence of impurities that are present in the drug.
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Methodology involves,

+ Collection of a known quantity of bark sample (for example 100 g).

+ Placing it in a clean tray.

+ Manually removing stones, soil, insects, rotten pieces, and other plant parts.

+ Measure the weight of the impurities

Calculation, Foreign matter (%) = weight of the foreign matter x 100

Total sample weight
Limit: NMT 2%

o Total Ash (<9%): Total Ash refers to the non-combustible material that results from burning a substance (like food
products, herbal medicines, coal, or medicines) at a very high temperature. It is basically the sum of all the minerals in
the material along with any inorganic foreign particles like sand and soil.

Objective: Calculates the quantity of total inorganic residue after burning.

Methodology involves,

+ Weigh 2-3¢g of powdered bark in a silica crucible.

+ Burn the sample at a temperature of 500-600°C until ash is obtained.

+ Allow it to cool in a desiccator and measure its weight

Calculation:
Total Ash (%) = weight of ash x100
Weight of sample
Importance:

It gives the quantity of inorganic matter in the sample.

It helps in detecting adulteration, contamination, or improper handling.

It is used in determining standards of food products, herbs, and medicines.

Shows contamination with sand and soil.

o Acid-Insoluble Ash (< 1%): Acid-insoluble ash is that part of the total ash which is insoluble in diluted
hydrochloric acid (HCI). This includes silica, sand, siliceous earth, and other insoluble inorganic impurities.
Purpose: Quantifies the number of siliceous materials like sand and soil.

Procedure:

+ Boil total ash in 25 mL of diluted HCI solution.

+ Filter using ashless filter paper.

+ Clean, dry, weight the residue.

Calculation,

Acid Insoluble Ash (%) = weight of residue x100

Weight of sample

Limit: NMT 1%.
Significance

It indicates contamination of the sample with sand, silica, and earthy matter.
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It helps in assessing the purity and quality of crude drugs or herbals.

High values of acid-insoluble ash indicate improper handling of the sample.
o Alcohol-Soluble Extractive (= 6%):

Purpose: Quantifies the number of constituents that are soluble in alcohol such as sterols, flavonoids, and triterpenoids.
Procedure:

+ Macerate 5 g powder in 100 mL alcohol for 24 hours.

+ Shake periodically within first six hours.

+ Filter

+ Concentrate 25 mL filtrate till it dries.

+ Weigh at 105°C.

Limit: NLT 6 %

RESULTS:

» Preparation of Extract: The hydroalcoholic extract of Ficus racemosa bark (HEFR) was employed in this
investigation. The appearance of the extract was that of a brownish fine powder, having an extractive value of 8.72%
W/W.

» Preliminary Phytochemical Analysis: A preliminary phytochemical analysis of HEFR showed the presence of
carbohydrates, proteins, amino acids, steroids, triterpenoids, glycosides, saponins, alkaloids, flavonoids, tannins and

phenolic compounds. Anthraquinone glycosides were not present in the sample.

Table No. 3: Phytochemical Screening of Ficus racemosa Extract

Phytoconstituents Result
Carbohydrates +
Proteins +
Amino acids +
Steroids Tt
Triterpenoids +++
Glycosides 4t
Saponins ++
Alkaloids +
Flavonoids +++
Tannins & Phenolics A+

Anthraquinone Glycosides —

Key: (+) Present | (++) Moderate | (+++) Strong | (—) Absent.
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CONCLUSION:

The Ficus racemosa is an important medicinal plant used both traditionally and in contemporary pharmacognosy. The
bark of the plant is especially significant because of its high concentration of tannins, sterols, triterpenoids, glycosides,
and other phytochemicals, which give the bark medicinal properties. Identification and quality control of the crude
drug can be achieved through pharmacognostic research, whereas pharmacological research provides evidence on the
traditional uses of the herb in ailments such as diarrhoea, diabetes, inflammation, wound healing, and different
gastrointestinal disorders. Ficus racemosa Linn. is one such medicinal plant of great significance that has found
extensive use in different systems of medicine, especially Ayurveda, in treating conditions like diabetes, diarrhoea,
dysentery, inflammation, wound healing, and liver diseases. The pharmacognostical and phytochemical studies have
proved the presence of many biologically active compounds in this plant, such as flavonoids, tannins, triterpenoids,
sterols, glycosides, and phenolic compounds. There are many experiments that have proved the antidiabetic,
antioxidant, anti-inflammatory, hepatoprotective, antimicrobial, wound-healing, antidiarrheal, and anticancer
properties of this plant. However, more research is needed to isolate the biologically active compounds and study their

mechanism of action, as well as their safety and effectiveness.

REFERENCE:

1. B. Ravishankar, V.J. Shukla, Indian systems of medicine: a brief profile, Aft. J. Trad. CAM 4 (3) (2007) 319-337.
2. S. Kumar, G.J. Dobos, T. Rampp, The significance of ayurvedic medicinal plants, J. Evid. Based Complement.
Altern. Med. 22 (3) (2017) 494-501.

3. Y. Cai, D.L. Boyd, R.R. Coeytaux, T. Ostbye, B. Wu, Z. Mao, Treatment of chronic conditions with Traditional
Chinese Medicine: findings from Traditional Chinese Medicine hospitals in Hubei, China, J. Altern. Complement.
Med. 21 (1) (2015) 40-45.

4. B. Joseph, S.J. Raj, Phytopharmacological and phytochemical properties of three Ficus

5. species-an overview, Int. J. Pharma Bio Sci. 1 (4) (2010) 246-253.

6. Saha S., et al. Phytochemistry, Pharmacology, Toxicology, and Clinical Trial of Ficus racemosa. Pharmacognosy
Reviews. 2015;9(17):73-80

7. Yadav RK, Nandy BC, Maity S, Sarkar S, Saha S. Phytochemistry, Pharmacology, Toxicology, and Clinical Trial
of Ficus racemosa. Pharmacognosy Reviews. 2015;9(17):73-80.

8. Rahuman AA, Gopalakrishnan G, Venkatesan P, Geetha K."Larvicidal activity of some Euphorbiaceae plant
extracts against Culex quinquefasciatus and Aedes aegypti

9. Vasudeva N, Sharma SK. Ficus racemosa: A systematic review of its phytochemistry and pharmacology.

10.The Wealth of India — Contains information on phytochemistry and biological activities of Ficus racemosa.
11.Vonshak A, Barazani O, Sathiyamoorthy P, Shalev R, Vardy D, Golan-Goldhirsh A. Screening South Indian
medicinal plants for antifungal activity against cutaneous pathogens. Phytother Res. 2003;17(9):1123-1125.
12.Abdul Kader Mohiuddinl*, Sayra Akter Lia21Secretary and Treasurer, Dr. M. Nasirullah Memorial Trust,
Bangladesh2B. Pharm (World University of Bangladesh), M. Pharm (North South University),
Bangladesh*Corresponding author: Abdul Kader Mohiuddin, Secretary and Treasurer, Dr. M. Nasirullah Memorial
Trust, Tejgaon, Dhaka 1215.

13.Medicinal Plants. Jain SK. Medicinal Plants. Glossary of Indian.

14.Medicinal Plants. Chopra RN, Nayar SL, Chopra IC. Glossary of Indian Medicinal Plants.

15.Compendium of Indian Medicinal Plants. Rastogi RP, Mehrotra BN. Compendium of Indian Medicinal Plants.

JETNR2606223

Journal of Emerging Trends and Novel Research (www.jetnr.org) ‘ b979



http://www.jetnr.org/

© 2026 JETNR | Volume 4, Issue 6 June 2026 | ISSN: 2984-9276 | JETNR.ORG

16.Medicinal Plants of the World. Van Wyk BE. Medicinal Plants of the World.

17.Handbook of Medicinal Herbs. Duke JA. Handbook of Medicinal Herbs.

18.Phytochemical Methods. Harborne JB. Phytochemical Methods.Medicinal Plants and Traditional Medicine in
Africa. Sofowora A.

19.Medicinal Plants and Traditional Medicine in Africa.

20.WHO Monographs on Selected Medicinal Plants. WHO. WHO Monographs on Selected Medicinal Plants.
21.Economic Botany. Pandey BP. Economic Botany.

22.Indian Medicinal Plants. Kirtikar KR, Basu BD. Indian Medicinal Plants. 2nd ed. Dehradun: International Book
Distributors.

23.The Wealth of India. Council of Scientific and Industrial Research (CSIR). The Wealth of India: A Dictionary of
Indian Raw Materials and Industrial Products.

24. Medicinal Plants of India. Indian Council of Medical Research. Medicinal Plants of India.

25. The Useful Plants of India. Anonymous. The Useful Plants of India. CSIR, New Delhi.

26.Textbook of Economic Botany. Dutta AC. Botany for Degree Students.

27.Plant Drug Analysis. Wagner H, Bladt S. Plant Drug Analysis.

28.Medicinal Plants: Utilization and Conservation. Trivedi PC. Medicinal Plants: Utilization and Conservation.
29.Herbal Drugs and Phytopharmaceuticals. Wichtl M. Herbal Drugs and Phytopharmaceuticals.

30.Indian Herbal Pharmacopoeia. Indian Herbal Pharmacopoeia. Indian Drug Manufacturers' Association.

31. Manufacturers' Association.Medicinal Plants of India. Chaudhary RP. Medicinal Plants of India.
32.Plants.Medicinal Plants and Raw Drugs of India. Pullaiah T. Medicinal Plants and Raw Drugs of India.

33.C. Suresh, L. Jawakhar, M. Sabir, Chemical examination of the fruits of Ficus Glomerata, J. Indian Chem. Soc. 56
(12) (1979) 1269-1270.

34.K.B. Devaraj, L.R. Gowda, V. Prakash, An unusual thermostable aspartic protease from the latex of Ficus racemosa,
Phytochemistry 69 (3) (2008) 647—655.

35. K. Murti, U. Kumar, M. Panchal, M. Shah, Exploration of preliminary phytochemical studies of roots of ficus
racemosa, Marmara Pharm. J. 15 (2) (2011) 80-83.

36.J. Bheemachari, K. Ashok, N.H. Joshi, D.K. Suresh, V.R. Gupta, Antidiarrhoeal evaluation of Ficus racemosa linn.,
Latex, Acta Pharm. Sci. 49 (2) (2007) 133-138.

37.S. Vedavathy, D.N. Rao, Herbal folk medicine of tirumala and tirupati region of Chittoor district, Andhra Pradesh,
Fitoterapia 66 (2) (1995) 167-171.

38.C.H. Chandrashekhar, K.P. Latha, H.M. Vagdevi, V.P. Vaidya, Anthelmintic activity of the crude extracts of Ficus
racemosa, Int. J. Green Pharm. 2 (2) (2008) 100-103.

39.V.V. Patil, R.B. Pimprikar, N.G. Sutar, A.L. Barhate, L.S. Patil, A.P. Patil, R.Y. Chaudhari, V.R. Patil, Anti-
hyperglycemic activity of Ficus racemosa Linn leaves, J. Pharm. Res. 2 (1) (2009) 54-58.

40. Y.S. Prabhakar, D.S. Kumar, A survey of cardioactive drug formulations from ayurveda. II: porridges, oils, clarified
butters, electuaries, pastes, ash preparations and calcinedpowders, Fitoterapia 61 (5) (1990) 395-416.

41.S. Sharma, V. Gupta, In vitro antioxidant studies of Ficus racemosa linn. root, Pharm. Mag. 4 (13) (2008) 70.
42.P.K. Mukherjee, K. Saha, T. Murugesan, S.C. Mandal, M. Pal, B.P. Saha, Screening of anti-diarrhoeal profile of
some plant extracts of a specific region of West Bengal, India, J. Ethnopharmacol. 60 (1) (1998) 85-89.

43.].A. Parrotta, J.A. Parrotta, in: Healing Plants of Peninsular India, CABI publishing, USA, 2001, pp. 557-558.

JETNR2606223 Journal of Emerging Trends and Novel Research (www.jetnr.org) ‘ b980



http://www.jetnr.org/

© 2026 JETNR | Volume 4, Issue 6 June 2026 | ISSN: 2984-9276 | JETNR.ORG

44 W.D. Ratnasooriya, J.R. Jayakody, T. Nadarajah, Antidiuretic activity of aqueous bark extract of Sri Lankan Ficus
racemosa in rats, Acta Biol. Hung. 54 (3-4) (2003)357-363.

45.R.R. Bhaskara, T. Murugesan, M. Pal, B.P. Saha, S.C. Mandal, Antitussive potential of methanol extract of stem
bark of Ficus racemosa linn, Phytother. Res. 17 (9) (2003) 1117-1118.

46.S.M. Patel, S.A. Vasavada, Studies on Ficus racemosa-part I: antiulcer activity, Bull. Med. Ethnobot. Res. 6 (1)
(1985) 17-27.

47.C.V. Rao, A.R. Verma, M. Vijayakumar, S. Rastogi, Gastroprotective effect of standardized extract of Ficus
glomerata fruit on experimental gastric ulcers in rats, J. Ethnopharmacol. 115 (2) (2008) 323-326.

48.K.P. Channabasavaraj, S. Badami, S. Bhojraj, Hepatoprotective and antioxidant activity of methanol extract of Ficus
glomerata, J. Nat. Med. 62 (3) (2008) 379-383.

49.1.A. Jahan, N. Nahar, M. Mosihuzzaman, Hypoglycaemic and antioxidant activities of Ficus racemosa linn. Fruits,
Nat. Prod. Res. (23) (2008) 399—408.

50.C.H. Chandrashekhar, K.P. Latha, H.M. Vagdevi, V.P. Vaidya, Anthelmintic activity of the crude extracts of Ficus
racemosa, Int. J. Green Pharm. IJGP 2 (2) (2008) 100-103.

51.T. Shaikh, R. Rub, K. Bhise, R.B. Pimprikar, Antibacterial activity of Ficus racemosa linn. leaves on actinomyces
viscosus, J. Pharm. Sci. Res. 2 (1) (2010) 41-44.

52.R.B. Rao, K. Anupama, K.A. Swaroop, T. Murugesan, M. Pal, S.C. Mandal, Evaluation of anti-pyretic potential of
Ficus racemosa bark, Phytomedicine 9 (8) (2001) 731-733.

53.A.P. Breen, J.A. Murphy, Reactions of oxyl radicals with DNA, Free Radic. Biol. Med. 18 (6) (1995) 1033-1077.
54.N. Khan, S. Sultana, Modulatory effect of Ficus racemosa: diminution of potassium bromate-induced renal

oxidative injury and cell proliferation response, Basic Clin. Pharmacol. Toxicol. 97 (5) (2005) 282-288.

JETNR2606223

Journal of Emerging Trends and Novel Research (www.jetnr.org) ‘ b9o81



http://www.jetnr.org/

