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ABSTRACT

Tulsi (Ocimum sanctum) is one of the oldest aromatic herbs of the family Lamiacaceae. It is popularly known as “holy basil or sacred

III

basi

and is present in almost every household in Indian sub-continent due to its medicinal, nutritional and spiritual properties. It is

also known as “the incomparable one, mother of natural medicine and the queen of herbs.” It has great medicinal importance. The
leaves and flowers have good nutritional sources of fatty acid, B-carotene, calcium, vitamin C, and volatile substances which
maintain our body healthy. Hindus use the wood or seeds of tulsi to make garland, which are strings of beads used to help in
meditation, focusing of mind, chanting a devotional practice which connects the body, mind and spirit. This review focuses on the
beneficial effects such as medicinal, nutritional and spiritual properties of tulsi.
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INTRODUCTION

ulsi (Ocimum sanctum) is a highly aromatic herb of

the family Lamiacaceae. It is popularly known as

“holy basil or sacred basil” and is present in almost
every household in Indian sub-continent mainly because
of its medicinal, nutritional and spiritual properties. It is
also given other names like “the Incomparable one,
mother of natural medicine and the queen of herbs.” In
Hinduism, it is worshipped as a goddess and every part of
the herb is revered and considered sacred. It is regarded
as deity or holy basil in Indian sub-continent. A Hindu’s
household is considered incomplete without a tulsi plant.
It is further integrated into various purposes not only in
morning and evening rituals but also in other spiritual,
purification practices. It is even believed that it is also
believe that it protects family and house from bad effects.
Leaves can also be used for consumption as tea. Hindus
use the wood or seeds of tulsi to make garland (malas),
which are strings of beads used to help in meditation,
focusing of mind, chanting a devotional practice which
connects the body, mind and spirit. It is considered that
god Bramha resides in the roots, god Vishnu resides in
leaves and stem and god Rudra resides in flowering tops.
It strengthens faith, compassion and clarity. It is required
in every worship in Hindu culture to satisfy gods and
goddesses. Many of Hindu people, in spite of availability
of tulsi in their surroundings, don’t know full beneficial
effects of it. Therefore, this review focuses on the
beneficial effects such as medicinal, nutritional and
spiritual properties of tulsi. This review also emphasizes
disadvantage. >

It is observed that daily consumption of its leaves and its
products is considered to prevent diseases, promote
health, longevity, wellbeing and helps to reduce the

physical and mental stresses of daily life. It s
recommended as a treatment for various conditions
which includes anxiety, fever, cough, dysentery, asthma,
arthritis, eye diseases, back pain, skin diseases, gastric,
vomiting, cardiac diseases, genitourinary disorder,
hiccups, ringworm, insect bite, malaria, otalgia, common
cold, indigestion, constipation, headache, respiratory
disorder, diabetes and other health abnormal
conditions.”” The strong medicinal properties have been
studied in many scientific reports including various
experimental works in animals as well as human. These
studies found that it has unique medicinal effects that
include anti-inflammatory, anti-pyretic, anti-allergic, anti-
asthmatic, anti-tussive, anti-ulcer, anti-emetic, anti-
spasmodic, mosquito repellent, anti-diarrheal, anti-
oxidant, anti-stress, hepato-protective, cardio-protective,
neuro- protective, anti-hypercholesterolemia, anti-
diabetic, anti-coagulant activity, adaptogenic, anti-
thyroid, anti-cataract, anti-carcinogenic, radioprotective,
anti-hypertensive, analgesic, immunomodulatory, CNS
depressant, memory enhancement, diaphoretic, anti-
fertility, anti-ulcer, anti-leucodermal, antimicrobial
(includes anti-viral, antibacterial, antifungal,
antiprotozoal, antimalerial, antihelmenthic), anti-arthritic,
anti-toxic, wound heal effect.®™ Herbal medicine, as the
major constituents of traditional as well as modern
medicinal system has created a major contribution to
maintain human health system. Most of the world’s
population in developing countries still believes that
herbal medicine is one that meets human health needs.™

The leaves of tulsi are used in temples for the worship
purposes and also on several social functions like
marriage, death, decoration etc. According to one story, it
was a ‘gopi’ who fell in love with Krishna and so had a
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curse laid on her by her consort Radha. She was very dear
to Vishnu. Tulsi is also mentioned in the stories of Mira
and Radha immortalized in Jayadeva’s Gita Govinda. A
hindu house is considered incomplete without the Tulsi
plant in the courtyard. In India, it is worshipped in a
special month in ‘Kartik’ which begins after Sharad
Poornima and also called as ‘Tulsi vivah’ (marriage). On
this day, it is ornamented and beautified as a bride.
Women water the plant, light up the diya near it and
worship it daily. The leaves, stems, seeds and even the
soil are regarded as sacred. According to the ancient
textual matter, it is respected as the one who helps in
fetching people closer to the almighty. ©

Chemical Constituents

Chemical constituents of tulsi are a-pinene, a-thujene,
Nonane, Octane, Benzene, (Z)-3-hexanol, Ethyl 2-methyl
butyrate, B-pinene, Toluene, Camphene, Citronellal,
Sabinene, Dimethyl benzene, Myrecene, Ethyl benzene,
Limocene, cis-B-ocimene, 1,8,-cineole, p-cymene, Allo-oc-
imene, Terpiniolene, Butyl-benzene, Linalool, a-
cubebene, Eugenol, Methyl eugenol, B-elemene, (E)-
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cinnamy, Iso-eugenol, Lactate, Isocaryophyllene, pB-
caryophyllene, a-guaiene, a-amorphene, a-humulene, y-
humulene, 4,11- Carvacro, Seinadiene, a-terpeneol, o-
selinene, Isoborneol, , Borneol, germacrene-D, B-selinene,
Myrtenylformat, Geraneol, a-murolene, Calamene,
cadinene, 6-Cuparene, Nerolidol, ledol, Caryophyllene
oxide, Elemol, Tetradecanal, Humulene oxide, a- guaiol,
t-cadinol, a- bisbolol, (EZ)-famesol, Cissesquisainene
hydrate, Selin-11-en-4-a-ol, 14-hydroxy-a-humulene.
Urosolic acid, Luteolin, Apigenin, Apigenin-7-
Oglucuronide, Vicenin-2, Luteolin-7-O-glucuronide,
Isorientin, Orientin, Molludistin, Stigmasterol,
Triacontanol ferulate, Vitexin, Aesculin, Isovitexin,
Procatechuic acid, Aesculetin, Chlorgenic acid, Galuteolin,
Circineol, Gallic acid, gallic acid methyl ester, Vallinin acid,
4-hydroxybenzoic acid, Caffiec acid, Chlorogenic acid, B-
Stigmasterol, Phenylpropane glucosides. Palmitric Acid,
Linolenic Acid, Stearic Acid, Sitosterol, Oleic Acid,
Dilinoleno-linolins, Linodilinolin, Hexourenic acid. 13,1622

MINERALS

Table 1: Nutritional components of Ocimun sanctum

Sn. Nutritional Components
1 Carbohydrate
2 Calcium
3 Carotene
4 Chromium
5 Copper
6 Fat
7 Iron
8 Nickel
9 Phosphorus
10 Protein
11 Vitamin C
12 Vanadium
13 Zinc

Advantages

Contents (per 100g)
2.3g
25mg
2.5ug

2.9 ug

0.4 pg

0.5mg 2,22,23
15.1mg
0.73 pg
287mg

4.2g / 30kcal
25mg
0.54 pg

0.15 pg

Table 2: Advantages of constituents of Ocimum sanctum.

Sn. Constituents Advantages

1 Apigenin

. . . 24
Neurogenesis stimulator, Anti- cancer agents.

-26

Perfumery, Cosmetic agents, Wound healing, Anti-inflammatory, Antimicrobial, Anti-irritant, Anti-

2 Bisabolol 27-29
cancer agent.

o 2 30
Borneol Essential oil, Insect repellent.

3
4 Caffeic Acid
5
6

35-36

Calamine Dermatological medicines.

Carvacrol

Anti-cancer, Antioxidant, Antifungal, Matrix of Mass Spectrophotometry analyzer.

Antibacterial agent, Pleasant taste & odor, Flavoring agent.

31-34

37-39

Anti-inflammatory agent, Neuroprotective agent, Antinociceptive agent, Antidepressant agent,

7 Caryophyllene ¥
yophy Anxiolytic agent, Anti- alcoholic agent. 4043
8 Chlorogenic Acid Green Tea, Anti-hypersensitive drugs. 4630
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Spice, Perfumery, Flavoring, Cosmetics, Beverages, Cigarette, Mouth Wash, and Body powder, Insect
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9 Gk repellent, Insecticidal. 2157

10 Cinnamon Flavoring agents (Fireball cinnamon whisky), Spices, Chocolate.*®

11 Cubeb Medicines (Pharyngitis, Asthma, Hay fever). 8

12 Elemene Anti-cancer agent. >

13 Esculetin Anticoagulant, Sunscreen cream, Medicine (Varicose vein), Diagnostic use (Blue Flurochrome). 6063

14 v Ef‘!fa:s\sloring agent, Perfumes, Essential Oil, Anesthetic, Antiseptic, Dental product, Antibacterial agent. &

15 Fernesol Deodorant, Cosmetics, Antibacterial agents, Anti-fungal agent. A

16 Gallic Acid Enzymes for biochemical reaction, Neurogenerative, Anti- cancer agents. 6872

17 Geraniol Mosquito repellent, Flavoring agents, Perfumery.54'58

18 Guaienes Perfumery Spices, Flavoring agents.73

19 Hexuronic Acid Source of Vitamin C.”*

20 Humulene Anti-inflammatory. 30

21 :Zic(ljroxybenzoic Antioxidant, Precursors of estrogen, Carcinogens.75' 7
Cosmetic products, Flavoring agent(food), Perfumery, Shaving lotion, Bath products, Insecticidal

22 Limonene agents, Cleaning agent, Medicine, Constituents of glue and paints, Air freshener, Filament fused 3D
printing, Combustible bio-fuel, Diagnostic (section cutting), Substitute for xylene.so’85

23 Linalool Perfumery, Clc'ea_ning agent (Sha'n?poo, detergent, soap., lotion), Vit'amsilnseE,sglnsecticidal, mosquito
repellent, Anti- inflammatoryctivity, Analgesic and antihyperalgesic. °~

24 Myrcene Odorant, Perfumery. %

25 Ocimene Perfumery, Anti-fungal agent, Anti- bacterial agent, Antiseptic. >

26 Phellodendron Medicine (Urological & prostate disorders), Anti-cancer agent, Vitamin E, Antioxidants. 90-93

27 Pinene Anti-inflammatory, Bronchodialator, Antimicrobial agent, Antifungal agent, Mosquito repellent.gl’94

28 e Antioxidant, Anti-inflammatory, Green Tea, Anti-cancer, antifungal, Flavoring agent.gs’98

Acid
29 Stigmasterol
30 Terpineol

31 Urosolic Acid

g 19,110-116
Cosmetics.

32 Vanillic Acid
33 Vitexin

Disadvantages

The high dose of tulsi and its products affects the
reproductive health of both males and females. Its effects
are reduction in sperm count, mortality of sperm and low
weight of testes. It is also observed that there is anti-
estrogenic activity. The side effects in females include
uterine contraction in pregnant women leading to
abortion. It also affects lactation. Backache, cramps,
diarrhea, bleeding etc. are also observed in females. Lead
poisoning, dental problem due to lead, hypoglycemia,
prolonged bleeding time, thin bloods are the important
side effects of tulsi observed from scientific studies. It is
hepatotoxic in nature (Eugenol)."?>™?> 127130

Pleasant odor, Flavoring agent, Perfumery, Cosmetic products, Lap sang souchong tea.

Wine & vinegar, Green Tea, Analeptic drugs.

Anti-cancer, Antioxidant, Anti- hyperglycemic, Anti-inflammatory, Neuroprotective.

Precursors or hormones androgen, estrogen, cortisol, Anti-cancer agent, Hyperglycemic agents,
Antioxidant, Anti-thyroids, Precursors of boldenone (Veterinary medicine).

99- 107

92,108-109

Anti-cancer agents, medicine (Hepatoprotective), Immune enhancers, Anti-diabetic agents,

117-119,121-123

100,120- 121, 124-126

Effects of Tulsi in Medicine
Anti-Cancer

Anti-carcinogenic effects of tulsi has been studied on
various animal models using different types of
carcinogens and it was found to be effective against liver,
pancreas, lungs, brain, skin, bone marrow, uterine,
cervical, peptic ulcer, gastric ulcer, bladder, leukemia,
breast cancer etc. Tulsi has strong anti-carcinogenic
effects due to the presence of eugenol, urosolic acid,
oleanlic acid, ethanolic extract in tulsi products. The
studies also showed that the effects against carcinogenic
gene, modulation of carcinogen and inactivation of
enzymes which are responsible for cancer such as
cytochrome P-450, cytochrome b5 and hydrocarbon
hydroxylase. It also prevents from cancer causing
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compounds that induce apoptosis and damaging of
genetic materials.”**%®

Antioxidant

Various scientific and experimental studies have shown
that it protects toxic effects of various environmental and
chemical induced injuries and damage by increasing
body’s level of anti-oxidant bio-molecules such as
glutathione and increase the activity of anti-oxidant
enzymes like catalase, superoxide dismutase, glutathione-
S-transferase which protect cellular components by
mopping up damage from free radicals caused by hypoxia
and other chemicals. It has strong effects on mental and
physical stress, metabolism, hypoxia, oxidation-reduction
potential, respiration, physical and biochemical
parameters caused by physical stressors, peroxidative
damage due to essential oils, eugenol, carvacrol, methyl
chavicol, limitol cariophylline, urosolic acid, beta
tracontanol which are present in leaves of Tulsi. It is a
very good CNS stimulant.' ?°"%

Anti-Diabetic

The leaves of O. sanctum are proved to possess anti-
diabetic effects in various experiments on animals. The
anti-diabetic effects of Petroleum Ether (pet-ether), Ethyl
Acetate (Et-Ac) and Chloroform fraction of ethanolic
extract of O. sanctum were assayed in normal and Alloxan
induced Diabetic rats and the effects on fasting glucose
level, cholesterol, triglycerol, SGOT, SGPT and Serum
glutamate oxaloacetate transaminase level content were
investigated and observed significantly reduced.” These
results show that different fractions of leaf of tulsi have
highly effective properties to reduce the severity of
diabetes and hepatitis. The constituents of O. sanctum
leaf extract enhance the physiological pathways in insulin

secretion which is the marker of anti-diabetic effects.”*
135

Cardio-protective

It is reported to possess potential cardioprotective
properties. The cardioprotective activity of O. sanctum
has been attributed largely to the antioxidant properties
associated with its flavonoid and phenolic constituents,
which are known to augment GSH and antioxidant
enzyme levels and scavenge lipid peroxides. Prolonged
oral use of fresh O. sanctum protects isoproterenol
induced myocardial necrosis in rats. The induction of drug
used oxygen radicals in heart cells led to cardiac lipid
membrane peroxidation. Urosolic Acid isolated from O.
sanctum has been shown to be a very good protector
against Adriamycin induced lipid peroxidation. Urosolic
acid has strong effects on protection of heart 10136-138

Antimicrobial

It has been shown that the extract of O. sanctum has
strong effects against E. coli, Shigella sp., Stephylococci
sp, Streptococcus aureus, Enterobacteria, Pseudomonas
aeroginosa, Salmonella typhi, Klebsiella pneumonia,
Candia albicans, Mycobacterium tuberculosis, Proteus,

ISSN 0976 — 044X

Micrococuus pyogens, Vibrio cholera, Alternaria tenuis,
Helminthosporium sp, Curvularia penniseli, Alterneria
solani, Candida guillermondi, Collectrotricum capsici,
Fusarium solani, Anthrobacter globiformis, Bacillus
megaterium and Neisseria gonorrhoeae. The fractions
such as urosolic acid, oils, linoleic acid, eugenol have
shown maximum antibacterial activities. The antibacterial
effects have been compared with penicillin and
ciprofloxacin. The essential oils and eugenol extract of O.
sanctum have shown effective antinemic activities against
Caenorhabditis elegans. The extracts of its leaves such as
eugenol, triglyceride, essential oils have been effective
against larvae of Aedes aegypti, Culex fatigans, C.
quinquefasciatus and also found to be a potent larvicide
against these microorganisms.18’139'145

Radio-protective

The radioprotective effects of extracts of O. sanctum
were reported by Ganasoundari and Devi in 1995.
Aqueous extracts were effective in increasing survival, as
compared to ethanol extract from dry leaves in lethal
dose of radiation. It was also shown that the extract of O.
sanctum was more effective against bone marrow
damage as compared to other herbal extracts. Its extracts
protect from gamma radiation and delay toxicity to
chromosome of rats. It also protects from toxic
radicals.*****®

Wound Healing

Several scientists, through their experiments have shown
healing properties of O. sanctum. The cold aqueous
extract has been reported very effective against wound
healing and tumor necrosis factor a (TNF-a) on
experiment in Wistar albino rats. Experimental animal
treated with 10% leaf extract of O. sanctum with
petroleum jelly gave more enhanced healing effects than
other treatment and also found that increased level of
tumor necrosis factor a (TNF-a) in O. sanctum treated

animals. This method is still very common in rural
areas 149-150
Antihistaminic, Anti anaphylactic and Mast cell
stabilization

Various studies have shown that the treatment of asthma
and related conditions with O. sanctum extracts were
very effective and are still used for treatment of
respiratory  conditions. The antihistaminic and
antianaphylactic activities of 0. sanctum are mainly due
to its inhibition of inflammatory mediators, suppression
of IgE and mast cell stabilizing potential. O. sanctum
leaves have strong effects of therapeutic activities.™"

Antigenotoxic

O. sanctum leaf extract has modifying effects against
Chromium and Mercury induced genotoxicity, and it was
also shown that low dose of leaf extract was more
effective than high dose of leaf extract. It was studied
that human lymphocyte culture could reduce
experimentally induced mitotic index, sister chromatid
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exchange and replication index after treating with its leaf
extract."> ™

Mental

There are reports that various extracts of leaf, stem and
stem callus, flower and seed of O. sanctum were tested
for the anticonvulsant activity by maximum and minimum
electric shock model using phenytoin as standard. In
those studies, researchers found that chloroform and
ethanol extract of leaf, stem and stem calli were effective
in convulsion induced by electric shock. They opined that
extract of O. sanctum could be effective in the treatment
of cognitive disorder such as Alzheimer’s disease and
dementia. Other studies showed that tulsi has significant
effects on CNS bringing about antistress and anxiolytic
effect that may involve the GABA system.”>"*’

Immunological

Several researchers have observed immunoregulatory
properties of methnolic extract and aqueous suspension
of O. sanctum to antigenic properties against salmonella
and sheep erythrocytes. In those studies, compounds
isolated from O. sanctum extract were found to have
cyclooxygenase inhibitory activity and anti-inflammatory
activity. Eugenol was found to have 97% cyclooxygenase
inhibitory activity when assayed at 1000 upM
concentration of osmium sanctum extracts. Civsimavitin,
Apigenin, Civsilineol and rosavinic acid also reportedly
have cyclooxygenase inhibitory activity.2 &8

Mental stress

Modern life style has full of mental stress in all age groups
in human beings due to physical, chemical and
psychological stress. The psychotherapeutic properties of
0. sanctum have been observed in various experimental
animals. Tulsi has anti-depressant, anti-anxiety properties
which can be compared to antidepressant drugs like
Diazepam. In human studies it has been observed to
reduce depression, anxiety and stress and protects
against aging induced memory loss/deficit. In other
animals, it reportedly enhances memory and cognitive
activities.”*®!

CONCLUSION

It is observed from various scientific studies that Tulsi
protects from many modern and traditional health-
related disorders like radiation, stress, cancers, diabetes,
aging, various infections not only in mankind but also in
animals and plants. It enhances the immune system to
adopt in any environment as adaptogen. It has many vital
properties such as anti-stress, anti-cancers, anti-oxidants,
anti-inflammatory, anti-microbial, anti-radiation,
insecticidal, insect repellent, flavoring, coloring and many
other uncountable properties. It has not only medicinal
properties but also nutritional, spiritual properties which
are only present in this plant; thus, it is regarded as
“Queen of Green Medicines.”
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