International Journal of Phytomedicine 5 (2013) 125-130
\ http://www.arjournals.org/index.php/ijpm/index

Review Atrticle

JOURNRALS ISSN: 0975-0185

The queen of herb with potent therapeutic constituent in various disease states:

A reappraisal
Harun-Al-Rashid'", Anindya Banerjee2, Nigam Jyoti Maiti®

*Corresponding author:
Abstract

Ocimum sanctum Linn has been used extensively for its medicinal value in India and China. In
traditional system of medicine, different parts (leave, stem, flower, root, seed and even whole plant)
of O. sanctum L. (Tulsi in Hindi and Vasub in Arabic), a small herb seen throughout in India. O.
sanctum have been recommended for the treatment of bronchitis, bronchial asthma, malaria,
diarrhea, dysentery, skin disease, arthritis, painful eye disease, chronic fever, insect bite etc. It has
also been suggested to possess antifertility, anticancer, antidiabetic, antifungal, antimicrobial,
hepatoprotective, cardio-protective, antiemetic, antispasmodic, adoptogenic and diaphoretic activity.
2 Gupta College of Technological Current scientific research revealed that O. sancium exhibit significant anticancer activity by
Sciences, Asansol-3, West Bengal, enhancing antioxidant potential of gastric mucosa thereby reducing mucosal damage and reduces
India stress; enhances stermina and endurance ;boosts the immune system, reduces inflammation;
3 IMT Pharmacy College, Puri-752002, lessens aging factors; supports the heart, lungs and liver.
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Introduction

Ocimum Sanctum Linn (also known as O.T., Tulsi) has been used
for thousands of years in Ayurvedic medicine for its diverse healing
properties. Tulsi “The Queen of Herbs”, the legendary
“‘incomparable one”, is one of the holiest of cherished of the many

genus Ocimum that grow in different parts of World and are known
to have medicinal properties [6-8].

Geographical Sources

sacred basil and is famous for its religious and spiritual sanctity [1].
There has been an increasing interest in the study of medicinal
plants as natural products as different part of the World [2]. As
discovered by various researchers, even close members of same
genus (Ocimum) do not possess the same chemical constituents
as well as biological activities due to certain Geographical variation
and climatic changes [3]. The plant is considered to be an
adoptogenic for balancing different processes in the body and
helpful for adopting to stress etc. Due to its strong aroma and
astringent taste, it is regarded in Ayurvedic as a kind of “elixir of
life” and believes to promote longevity [4,5]

Botanical Sources

Among the other plants it is known for medicinal value, the plants
of genus Ocimum belonging to the family Labiatae are very
important for their therapeutic potentials. O. sanctum L. (Tulsi), O.
gratissimum (ram Tulsi) , O. canum (Dulal Tulsi), O. bascilium (Ban
Tulsi), O. kilimandschricum, O. americunum, O. camphora and
Ocimum micranthum are examples of known important species of

(ec) T

It is herbaceous, much branched, annual plant found throughout
India. The plant is commonly cultivated in garden and also grown
near temples. It is propagated by seeds. Tulsi, now-a-days
cultivated commercially for its credential significant medicinal value
because of the presence of some active constituent, viz., volatile oil

[9].
Phytoconstituents

Tulsi leaves contain 0.7% volatile oil comprising about 71%
eugenol, 20% methyleugenol, 30% carvacrol and caryophylline.
Caffeine or other stimulants are absent in Holy basil. O. sanctum
(fresh leaves and stems) extract yielded some phenolic
compounds (antioxidants) such as cirsilineol cirsimaritin,
isothymusin, apigenin, and rosmarinic acid appreciable quantities
of euginol [10]. Two flavonoids viz., orientin and vicerin from
aqueous leaf extract of O. sanctum have been isolated [11]. Seed
contain good drying properties [12,13]. There can be many chemo
types of various members Ocimum family. Also chemical
composition changes throughout the seasons and are affected by
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different soil, growing, harvesting, processing and storage
conditions[14].

Traditional Uses

Tulsi is known as a general tonic and vitalizer “ The elixir of life”
and it has been traditionally used for the treatment of various
disorders, in throat, lungs, heart, blood, liver, kidney and the
disorder in digestive, metabolic, reproductive and nervous systems.
Tulsi is generally used for the treatment of coughs, cold, flu, head
and ear aches, rheumatism, arthritis, malaria, fever, allergies and
various types of skin diseases and also reduce the toxicity of
various poisons, including insect and reptile bites. On the other
hand it is also used as insect repellent like mosquito in the rural
and urban areas. In Panchmari, Madhya pradesh ‘Gondi’ is a Tribe
those who are habituated with the use of Tulsi as an anti-tussive
and anti coughing agent [15,16].

Nutritional Value

O. sanctum contains vitamin C, A and minerals like calcium, zinc
and iron, as well as chlorophyll and many other phytonutrients.
Also enhances the efficient digestion, absorption and use of
nutrition from food herb. Protein: 30 kcal, 4.2 g; Fat: 0.5 g;
carbohydrate 2.3 g; Calcium: 25 mg; Phosphorus 287 mg; iron:
15.1 mg and Edible portion 25 mg vitamin C Per 100 g [17]. It also
contains traces of maleic, citric and tartaric acid [18].

Pharmacological Activity
Antidiabetic activity

Pharmacoepistemiology resembles that db/db mouse and NOD
mouse are the animal models for diabetic activity, they are actually
mutated for the leptin receptor which provokes them for hungriness
and PPAR-y is the saliva secretary precursor which posses them
to eat and die quickly due to diabetes and obesity. On the other
hand, Diabetic retinopathy is also a clinical complication of NIDDM.
Here due to pathogenic angiogenesis VEGF, bFGF and IGF
stricken the vitreous humor and shrinks the venous passage thus
due to the obligatory pressure and less isotonicity, venous bleeding
takes place as well as it causes unilateral and bilateral vision
problem, even often it causes blindness. The leaves of O. sanctum
protrude hypoglycemic effect in all those experimental animal
models [19-22]. A study conducted with Tulsi and neem has
suggested that this combination is better for antidiabetic activity
[23]. O. sanctum has aldose reductase activity, which may help in
reducing complications of diabetes such as cataract; retinopathy
etc [24]. Preparation of decoction with various parts of plants
lowers the blood sugar level [25].

Antifertility  activity

Nitric oxide (NO) is the progener of penile region, actually eNOs
and iNOs use to accumulate in the cavernosal region of the penis
and it decreases penile erection and decrease the ejection power
of seminal fluid because of the benzene content of this queen herb.
An uninterrupted gavages of the extract decreases sperm count,

seminal fluid in male and menarche, estrous cycle in the female
knockout mice. It is also conceded with relapse of pregnancy,
Oligoammanorrhea, Oligohydramnios thus causes Intra Uterine
Growth Retardation (IUGR) by the process of revascularization
where amniotic fluid index (AFI) remain <5cm. So, it can also be
explicitly said that this one is probably a detrimental effect of O.
sanctum. Antifertility has been seen due to presence of ursolic acid
[26]. Tulsi leaves have antiandrogenic properties also [27,28].

Anticancer  activity

Cancer is the most pandemic and epidemic disease in the present
scenario worldwide [29-32]. The metastasis procedure use to
proliferate uninterrupted cell growth by signaling cascade
mechanism. Ethanolic extract of O. sanctum mediate a significant
radiation in tumor cell size and an increase in life span of nude
mice having sarcoma -180 solid tumors which probably stop the
mutation of the suspected gene [33]. In case of non small cell lung
cancer (NSCLC), uterine tumor and prostate cancer, it is having a
significant role. Also due to the presence of benzopyrene and 3-
methyldimethylaminoazobenzene, it is having an important role
against neoplasia. It is also found to be having a putative role
against breast cancer by inhibiting caspase 3, 6 and 8 [34]. Leaf
extracts of O. sanctum block or suppresses metabolic activation of
the carcinogenic agent [35]. Topical application of Tulsi in
pappiloma worts by pappiloma virus having a significant clinical
implication. Ursolic and oleolic acid possesses anticancer property.
Even Ocimum has the ability to protect the DNA of the body from
dangerous radiation [36].

Radio protective  activity

In the years 1995 the radio protective effect of O. sanctum was first
reported [37]. Two isolated flavonoids viz., orientin and vicerin from
O. sanctum leaves showed better radio protective effect in
comparison to synthetic radio protectors. They have shown
significant protection to the human lymphocytes against the
clastogenic effect of radiation at low, non toxic concentrations [38].

Antioxidant activity

The antioxidant activity of O. sanctum has been reported by many
investigators [29-32]. Antioxidant activity of the flavonoids (orientin
and vicerin) /n-vivo in rodent expressed a significant reduction in
the radiation induced by lipid per-oxidation in the mouse liver [39].
The antioxidant properties of flavonoids and relation to membrane
protection have been observed. O. sancfum extract has a
credential free radical scavenging activity [40]. The phenolic
compounds viz., circilineol, cirsimaritin, isothymustin, agigenin and
rosmarinic acid and appreciable quantities of euginol (a major
volatile oil) from O. sanctum extract of fresh leaves and stems
possesses good antioxidant activity. It usually stops the aging of
skin and also enhances the tonicity of skin. On the other hand O.
sanctumby it's antioxidant property stop or increase latency period
of various disease state simultaneously like NIDDM, baldness etc
[41].
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Antihypertensive and cardio protective activity

O. sanctum have been used for prevention of transient cerebral
ischemia and long term cerebral hypo perfusion causing cerebral
oedema, gliosis and per vascular inflammatory infiltrate [41]. Oral
feeding of hydro alcoholic extract of O. sancfum L.(100mg/kg) to
male Wister rats subjected to chronic resistant stress (6h/day for
21 days) significantly prevent chronic resistance stress induced by
rise in plasma cAMP level, myocardial superoxide dismutase and
catalase activity in the myocardium [42].

Antibacterial, antiviral and antifungal activity

Bacteria and viruses are surrounded by 50 lipopolysaccarides layer
which use to help them penetrate in the various targeted region
inside body, Bacillus pumillus use to penetrate in the stratum
corium layer and block the sebaceous gland and exfoliate
pimples. Again fungi are consisted of 1-2 layers of
lipopolysaccarides which are plausibly not so detrimental than
antibacterial or antiviral. O. sanctum fixed oil showed good
antibacterial activity against Bacilus pumillus, Pseudomonas
auriginosa and S. aurious. Higher content of linolenic acid in O.
sanctum fixed oil could contribute towards its antibacterial activity
[43]. Tulsi leaves have been reported to show strong antifungal
activity against the aspergillums species [44]. /n-vitro antifungal
activity was also observed against Candida species by O.
gratissimum L. [45]. O. basilium act as a strong antiviral agent
against DNA viruses (herpes virus (HVE), adenoviruses (ADV) and
hepatitis B virus) and RNA viruses e.g., coxsackievirus B! (CUB')
and enteroviruses71 (EV71) [46].

Hepatoprotective activity

In case of ulcer the mascularis mucosa layer gets damaged and
leaks hydrochloric acid and causes gastric ulcer, among the seven
animal screening model of ulcer in two animal models Tulsi has
been found to be having potential healing effect at a time. Hydro
ethanolic extract of O. sanctum leaves (200mg/kg BW) in male
Wister albino rats’ gives protection against liver injury induced by
paracetamol after the administration of oral route [47]. Again in
stress induced cold immersion ulcer model O. sanctum has been
given 3g/100g for 6 days against Carbon Tetrachloride (CCLy)
0.2ml/100g sub cutaneously and it also gave a positive result [48].
In the present study O. sanctum was evaluated for its antiulcer
activity against ethanol induced gastric ulceration in Wister albino
rats [49].

Adoptogenic and anti-stress activity

Tulsi leaves are regarded as an ‘adoptogen’ or anti-stress agent.
Recent studies show that the leaves afford significant protection
against stress [50]. The immunostimulant capacity of O. sanctum
may be responsible for adoptogenic action of plant [51]. A study
conducted with rabbits has suggested that Tulsi decrease oxidative
stress [52].

Analgesic activity

The analgesic activity of leaf extract of O. sanctum L.
(50,100mg/kg,ip ; 50,100,200 mg/kg,po) was tested in mice using
glacial acetic acid induced writhers, O. sanctum L.(50,100 mg/kg
ip) also increase the tail withdrawal frequency in mice [53].

Antipyretic, anti-inflammatory activity

The antipyretic activity of O. sanctum fixed oil was evaluated by
testing it against typhoid, paratyphoid A/B vaccine induced pyrexin
in rats. The oil on i.p. administration considerably reduces the
febrile response indicating its antipyretic activity [54]. Compound
isolated from O. sanctum extract civsilineol, civsimavatine,
isothymusine, Aspigenin, Rosavinic acid and eugenols were
observed for their anti-inflammatory activity or cyclo-oxygenase
inhibitory activity [55].

Anthelmintic activity

Essential oil of O. sanctum L. has anthelmintic activity which was
evaluated by caenorhabditis elegance model. Euginol exhibit an
EDsq of 62.10 pg/ ml and being the predominant component of the
essential oil, it was suggested to have putative anthelmintic
principle [56].

Immunomodulatory activity

Aqueous extract of O. sanctum L. leaf in bovine subclinical mastitis
(SCM) was investigated after intrammamary infusion of aqueous
extract of O. sanctum L. treatment reduces the total bacterial count
and increase neutrophil and total bacterial counts with enhanced
phagocyte activity and phagocytic index [57].

Antiarthritic activity

Arthritis use to occur due to NF-xB and also due TNF- which is
having necrotic effect on bones. The fixed oil inhibits carrageen
and inflammatory mediators (e.g. Serotonin, histamine, bradykinin
and PGE,) induced inflammation on screening model of rodents. It
is natural that the oil could inhibit any inflammatory response
involving these mediators. The result suggests potentially useful
antiarthritic adjuvant as well as turpentine oil induced joint edema
in rats [58].

Anti-coagulant activity

Anti platelet action stands with the clotting factor XIIl and also it
resembles with the blockage of the arachidonic acid along with
PGE, and PGF,p.The O. sanctum fixed oil (3ml/kg, i.p.) prolonged
blood clotting time and the response was comparable to that
obtained with aspirin(100mg/kg) [59]. Shetty et al suggested that
the wound healing effect and vividly it has shown that anti clotting
effect of Dexamethasone competitively inhibited by the ethanolic
extract of this queen of Herbs [60].

Antilipidemic activity

Administration of O. sancfum L. seed oil (0.8 gm/kg body
weight/day) for four weeks, in cholesterol feed (100mg/kg body
weight/day) rabbits significantly decreases serum cholesterol,
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triglycerides and LDL+VLDL cholesterol as compared to retreated
cholesterol-feed group suggesting the hypo-cholesterolemic activity
of O. sanctum L. [61]. Aqueous extract of O. basilium
reduce the level of total cholesterol, triglycerides and LDL
cholesterol in acute hyper-lipidaemia induced by trillionWR-1339 in
rats [62].

Side Effect or Interaction

All the medicine synthetic, herbal are having some kind of side
effect or suspected adverse drug reaction. Tulsi, being the queen
of herb also having some kind of narrow side effect. The side effect
stands for antifertility. In Pattanayak P., et al/, has been shown
that two animal model of antifertility suggested a significant result.
So it is better not to take Tulsi in pregnant and lactating mother [63-
65].

Discussion

The Queen of herbs is having various kind of therapeutic activity in
both the animal and human in various aspects of diseased and co-
morbid condition. The main focus of the activity will be to perturbed

and attribute the efficacy, safety and curability in cancer and other
deadly diseases which are having narrow therapeutic effect of the
other drugs. In case of Diabetic retinopathy patho angiogenic
procedure can be stopped by inhibiting Interleukin and Matrix
Metalloproteinase enzyme. Even neovascularisation process can
also be stop or block in Diabetic Retinopathy by using Tulsi. But
still something is needed to find out to eradicate cancer.

Conclusion

Tulsi is the most sacred and holistic plant worldwide. There are
various species of Ocimum available, and they all have contributed
a tremendous positive role in various diseases. Likely and unlikely
it is well documented for its multi therapeutic role from a last couple
of years. This Queen of herbs is also having role in catalepsy
which is actually a co-morbid condition of Parkinsonism and
epilepsy. Even some studies are also showing that iatrogenic effect
of haloperidol in Schizophrenia is curable by the use of this herb.
Although this herb needs no acknowledgment in the field of
Science for its contribution but still some orphan disease and rare
diseases are on the verge of healing by this sacred herb.
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