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ABSTRACT

The goal of this study is to compile data on Ocimum sanctum Linn. (tulsi), a plant used in traditional medicine, that
is related to botany, phytochemistry, ethnomedicine, pharmacology, and toxicology. O. sanctum's remarkable
therapeutic qualities have led to its veneration in nearly all ancient ayurvedic scriptures. It tastes strong and bitter
and has a hot, airy, and dry texture. Its seeds are thought to provide a chilly impact. Tulsi has several medical uses
for its roots, leaves, and seeds. O. sanctum is classified as an aromatic, stimulating, and antipyretic in Ayurvedic
scriptures. It aggravates pitta while calming kapha and vata. It affects the human body in a variety of ways, but
mostly as a cough reliever, perspiration inducer, and anorexic and dyspepsia mitigator. Numerous biological and
pharmacological activities are present in O. sanctum, including those that are antibacterial, antiviral, antifungal,
antiprotozoal, antimalarial, anthelmentic, antidiarrheal, analgesic, antipyretic, antiinflammatory, antiallergic,
antihypertensive, cardioprotective, depressant of the central nervous system (CNS), memory enhancer,
antihypercholesterolaemic,  hepatoprotective,  antiasthmatic,  antithyroidic,  antioxidant,  anticancer,
chemopreventive, radioprotective, immune-modulating, antifertility, antiulcer, antiarthritic, adaptogenic /
antistress, anticataract, antileucodermal, and anticoagulant properties. This study will undoubtedly assist
researchers and clinicians working with O. sanctum in understanding how to use it properly, since this herb appears
to be quite beneficial and have several pharmacological and therapeutic qualities.

KEYWORDS: Ocimum Sanctum, Phytochemistry, Immunomudulator, Anti-pyretic, Analgesic.

INTRODUCTION

Potential medications may be found abundantly in the
plant kingdom, and the value of medicinal plants has
gained attention in recent years. Medicinal plants yield a
wide range of bioactive chemicals and are a rich source
of numerous medications. Medicinal extracts from plants
are highly beneficial and one of the main sources of
medication. They are essential for growth promotion and
pathogen control.! These are the more affordable

different infections. Because medicinal plant extracts are
rich in a variety of secondary metabolites, including
tannins, phenolics, alkaloids, and flavonoids, which
improve innate immune response, growth, and resistance
to disease towards pathogenic bacteria in humans and
other organisms, they have emerged as a good substitute
in recent times.” Approximately 80% of people in
affluent nations utilize traditional medicines made from
medicinal plants, such as antifungal, anticancer, and

sources of treatments and workable solutions for antibacterial agents,®) among others. Secondary
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metabolites, which are incredibly varied chemically and
taxonomically with unknown functions, are abundant in
therapeutic plants. A large number of phytochemicals are
widely uses in human therapy, agriculture, veterinar?/,
various scientific researches and in different areas'’!
along with inhibitory effects on all types of
microorganisms in vitro.

An essential part of Hindu religious heritage is the tulsi
plant. While the word "Tulsi" implies the exceptional, its
other name, Vishnupriya, refers to the one who pleases
Lord Vishnu. Its tale has permeated Indian culture
throughout the millennia, and it is revered and found in
most Indian homes. Tulsi, botanically known as Ocimum
sanctum and known as Holy Basil in English, is a
member of the Lamiaceae family of plants. Because it
has so many medical characteristics, it has contributed
much to science both historically and in the present.
There are two forms of tulsi: gramya, which is cultivated
in houses, and vanya, which is found in the wild. The
first variety has darker leaves, even with the same use.
Tulsi is a well-liked over-the-counter treatment for a
wide range of conditions, including wounds, bronchitis,
liver problems, Catarrhal fever, ocular, gastrointestinal,
genitourinary, skin, and psychological stress disorders.

Along with these qualities, it also possesses demulcent,
diaphoretic, diuretic, expectorant, vermifuge, febrifuge,
aromatic, stomachic, and carminative qualities. A review
of the varied pharmacological actions of OS based on
experimental and clinical investigations published in
various literatures has been attempted in light of these
findings. In warm climates and the tropics, tulsi grows
wild. The plant is grown and supplied across India.
Ancient literature describes Tulsi as a holy and healing
plant. "Matchless one" is how the Sanskrit word "Tulsi"
is obtained. This plant is a member of the Labiatae
family and is distinguished by its square stem and
distinct scent. Ocimum sanctum is the botanical name for
Tulsi (Linn). From the Andaman & Nicobar islands to
the Himalayas, where it reaches elevations of up to 1800
meters above sea level, the plant is grown all throughout
India. In addition, Malaysia, Australia, West Africa, and
a few Arab nations are rich in it. Of the genus, Ocimum
sanctum (Linn) is one of the most well-known species.
The plant's leaves are revered greatly and are frequently
used in Hindu spiritual ceremonies known as tirtha or
prisada. The chemical components of the two types of
Ocimum sanctum—black (Krishna Tulsi) and green
(Rama Tulsi)—are comparable. Additionally, both types
have similar therapeutic qualities.*

Taxonomy!®

Kingdom Plantae

Subkingdom | Tracheobionta

Superdivision | Spermatophyta

Division Magnoliophyta

Class Magnoliopsida

Subclass Asteridae

Order Lamiales

Family Lamiaceae

Genus Ocimum

Species 0. sanctum

Vernacular names!®

English Basile, Sweet Basil
Hindi Besil, Tulsi, Jangli tulsi
West Bengal Tulsi, Kalotulsi, Kural
Himachal Pradesh Tulsi, Niyan Posh
Gujarat Sabje, Talasi
Karnataka Karitulasi,, Tulasiya
Kerala Pachcha, Kunnakam
North-eastern India Mayangton, Naoshek lei
Maharashtra Sabja, Tulasa
Orissa Dhala tulasi, Karpura
Punjab Tulsi
Tamilnadu Tiruttizhai, Tiviragandam
Andhra Pradesh Oddhi, Rudrajada
Kashmir, North India Tulsi, Janglitulsi

Botanical description

When fully grown, tulsi is an upright, aromatic plant
with branches that may reach heights of 30 to 60 cm.
Tulsi leaves have a complete edge and are simple,
inverted, elliptical, ovoid, thick, or acute. The leaves can

reach a length of 5 cm. Its petiole is 2-5 cm long, thin,
and hairy, and it has a modest phyllotaxy. The plant's
primary medicinal component is found in its leaves.
They have tiny glands and are pubescent on both sides.
Although they are sporadically seen on the upper side of
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the leaf, stomata are present on its bottom surface. This
plant produces purple- to pink-colored verticillaster
inflorescences as its blooms. The flowers have a solitary
or branching raceme that is 5 to 30 cm tall, sessile, ovate,
caduceus, hermaphrodite bracts, and a pedicel that is 1-4
mm long and either spreading or slightly curved. After
136 days, flowering began and continued for another 195
days. Their seeds matured after 259 days. Fruit with four
dry, one seeded nutlets wrapped in a persistent calyx; the
exterior pericarp, which is up to 1.5 mm long and rugose
brown, does not become mucilaginous when submerged
in water. Small, reddish-black seeds are produced by this
plant. When a plant is young, its stems are green; as it
ages, it turns woody. Eugenol is among the essential oils
found in Ocimum sanctum roots.**%

Phytochemical constituents

Ocimum sanctum leaves are said to be an excellent
reservoir of volatile oil with a level of eugenol (71%) &
methyl eugenol (20%). Sesquiterpine hydrocarbon
caryophyllene and carvacrol are also present in the
volatile oil. Fatty acids, phenolics, flavonoids, and
terpenoids are the additional chemical components that
are present. The plant's seeds are enhanced with B-
sitosterol, polysaccharides, mucilage, and fixed oil (18—
22%). The primary ingredient in seed oil is thought to be
linoleic acid.™! The remaining chemical components
that are there are:

S.N. | Chemical constituents™

1

Phenolics:Chlorogenic acid, Vanillic acid, Ocimumnaphthanoic acid,
Caffeic acid and Menthylsalicylic acid

eupatorin and salvigenin

Flavonoids: cirsumaritin, crisilineol, isothymusin, gardenin, apigenin,

Terpenoids: B-caryophyllene, elemene, o- humulene, a-caryophyllene,
germacrene, trans-a-bergamotene and 5f3- hydroxycaryophyllene

Coumarins: aeculetin, aesculin and ocimarin

Phenyl propanoids derivatives: Eugenol, ociglycoside or eugenyl-
B-D-glucoside, ferualdehyde, citrusin C and dehydrodieugenol

Neolignans:Tulsinol A to Tulsinol G

~N |O O (B W

and campesterol

Steroids:B-sitosterol, p-sitosterol-3-Op-D glucopyranoside, stigmasterol

Traditional uses

Tulsi is also known as "the elixir of life" since it
promotes longevity. Ayurvedic and Siddha medical
systems use various parts of the plant to prevent and treat
a wide range of illnesses and common ailments,
including fever, earache, cough, influenza, sore throat,
bronchitis, asthma, hepatic diseases, malarial fever,
fatigue, skin diseases, flatulence, migraine headaches,
fatigue, wounds, insomnia, arthritis, digestive disorders,
night blindness, and diarrhoea. The leaves help to calm
tensions and improve memory. Chewing tulsi leaves also
treats oral infections and ulcers.™ A few leaves thrown
into food or drink can destroy bacteria and cleanse the

water. Holy basil has a powerful immune-boosting effect.

It offers defense against almost all types of infections
caused by bacteria, fungus, viruses, and protozoa.
According to recent research, it also helps prevent the
spread of HIV and cancer-causing cells.*®

Pharmacological activities

1. Analgesic: It has been claimed that the Ocimum
sanctum plant's oil has analgesic properties. Using
tail flick, tail clip, tail immersion, and acetic acid-
induced writhing, mice were wused in this
investigation.  According to the findings,
acetylcholine, histamine, and prostaglandin all work
together to have an inhibitory impact, which
accounts for the oil's inhibitory function.™”)

2. Antipyretic activity: The effectiveness of OS fixed
oil as an antipyretic was assessed by subjecting rats
to typhoid-paratyphoid A/B vaccine-induced pyrexia.
When administered intraperitoneally, the oil
significantly lowered the fever response, suggesting
that it has antipyretic properties. The oil's antipyretic
effect was similar to aspirin at a dosage of 3 ml/kg.
Moreover, the prostaglandin inhibitory action of the
fixed oil may account for its antipyretic properties.*”)

3. Anti-inflammatory: The tulsi plant has anti-
inflammatory properties due to its fatty acid content.
Linoleic acid is the primary fatty acid that exhibits
anti-inflammatory properties; it has the ability to
obstruct the routes of lipoxygenase and
cyclooxygenase.!*®

4. Antioxidant effect: The extract from O.sanctum

enhanced antioxidants such as decreased glutathione
(GSH) levels in rat plasma, liver, lung, Kidney and
Brain.l*%]

5. Immunomodulatory activity: A steam-distilled

extract of fresh OS leaves was shown to alter the
humoral immune response in albino rats. This
alteration might be explained by many methods,
including the generation of antibodies, the release of
mediators of hypersensitive reactions, and the tar?et
organs' tissues' responses to these mediators.!*”
Immune response to humoral and cell-mediated
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stimuli appears to be modulated by OS seed oil, and
these modulatory effects may be mediated by
GABAergic pathways.*!

6. Hepatoprotective activity: In male Wistar albino
rats, oral treatment of 200 mg/kg hydro-ethanolic
extract of OS leaves provided protection against
paracetamol-induced liver damage. It was shown
that OS cold water extract (3 g/100 g, taken orally
for 6 days) was efficient in protecting albino rats'
livers towards carbon tetrachloride (0.2 ml/100 g,
applied subcutaneously). Tulsi provided liver
protection against a range of damages caused by
experimentation.*?

7. Antidiabetic activity: In streptozotocin-induced
diabetic rats and normal, glucose-fed hyperglycemic
rats, oral treatment of OS extract resulted in a
significant reduction in blood sugar levels.*!
Significant reductions in fasting and postprandial
blood glucose levels were seen in a randomized,
placebo-controlled, cross-over single blind human
experiment (17.6% and 7.3%, respectively). The
trend in urine glucose levels was comparable.?
Moreover, OS possesses aldose reductase activity,
which might aid in lowering diabetic consequences
including retinopathy and cataracts.!

8. Antitussive: According to a research, guinea pig
studies revealed that the aqueous and methanolic
extracts of the OS plant had antitussive action.!®!

9. Antiemetic: Tulsi leaves are said to have antiemetic
qualities and are used to alleviate diarrhea caused by
vomiting."!

10. Memory enhancer: Rats were used to test the
aqueous and alcoholic extracts of O. sanctum leaves
for their antidementia and anticholinesterase
properties. Dementia was induced by electroshock,
cyclosporine, and atropine. The inactive constraint
was reportedly employed to evaluate memory.?®!

11. Anticancer activity: O. sanctum leaf extracts, both
alcoholic and aqueous, were tested for their
anticholinesterase and antidementia effects in rats.
Atropine, cyclosporine, and electroshock all caused
dementia. It has been stated that the inactive
restriction was used to test memory.?®

12. Antidepressant and Antianxiety: Swiss mice were
used to evaluate the O. sanctum ethanolic extract.
The plant extract was shown to have antidepressant
and antianxiety qualities, and it may be used as a
medication to treat these conditions.”

CONCLUSION

Indians employ herbal plants for their great value in
treating and healing a wide range of diseases. The herb
tulsi, or Ocimum sanctum, is revered. It is mostly used as

a herbal tea and for medical purposes. It is a part of the
Greek, Roman, Unani, Ayurvedic, and Sidha medical
systems. Numerous studies have documented the
medicinal benefits of the Ocimum sanctum plant, which
include antiulcer, antistress, antifertility, antiasthmatic,
analgesic, antidiabetic, antioxidant, antibacterial, and
neuroprotective qualities. shown from numerous,
ongoing scientific investigations that the tulsi herb has
enormous therapeutic value and is used to treat a wide
range of illnesses all across the world.
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