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Aromatic and medicinal plants have played key roles in the lives of tribal peoples living in the Himalayaby providing products
for both food and medicine. These plant resources, therefore, have become important domains of intervention and are
increasingly attracting the attentions of public and private sector policy researchers, policy makers and development program
implementers. There has been increased interest in the role of cannabis for treating medical conditions.

Introduction

Hemp (cannabis, Cannabis sativa L.) has been emerging
as a resourceful plant that is highly adaptable to the most of
European climate and geographical conditions [1]. A modest,
non-demanding cultivation accompanied by a sustainability
of cannabis-derived products are the main reasons of
its evident agronomic expansion. Historically, hemp was
frequently grown in 1930s/40s mainly for the production of
technical textiles, but despite its versatility, the cultivation
of hemp was prohibited in the beginning of the 1950s by
reason of problematic presence of psychoactive substance
A-9-tetrahydrocannabinol (THC) that is produced by some
hemp varieties. Nowadays, this has been partly abolished
and the European Union permits the cultivation of hemp
with THC content being less than 0.20% [2]. The Charak
Samhita, a document on herbal therapy written about 300
BC, reports on the production of 340 herbal drugs and
their indigenous uses [3]. The Indian Himalayan Region
is well known to have a great range of plant diversity. The
state of Uttarakhand is a part of north-western Himalaya,
and still maintains a dense vegetation cover (65%). The
maximum species of medicinal plants have been reported
from Uttarakhand [4-6]. This region alone supports about
18,440 plant species (Angiosperm: 8,000 spp., Gymnosperm:
44 spp., Pteridophytes: 600 spp., Bryophytes: 1,736. Lichens:
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1,159 spp. and fungi: 6,900 spp [7]. According to Samant,
et al. out of the total vascular plant species, 1,748 species
are of medicinal uses [8]. In my previously individual and
combined publications of research and review articles, I
have published about essential oil, biological and medicinal
values of various aromatic and medicinal plants [9-21]. The
origin of wild Cannabis is not known with certainty, but the
plant, which appears to have been cultivated in northern
China since 4000 BC [22] is widely distributed and cultivated
throughout the world [23]. Some confusion and controversy
regarding the taxonomy of Cannabis does exist [24]. Small
and Cronquist (1976) had proposed a monotypic genus, C.
sativa with two subspecies, sativa and indica, while several
others have recognized three different species, C. sativa, C.
indica, and C. ruderalis [25-28]. About its taxonomy literature
survey revealed that Small and Cronquist [24] had proposed
a monotypic genus, C. sativa with two subspecies, sativa
and indica, while several others have recognized three
different species, C. sativa, C. indica, and C. ruderalis [25-
28]. Bur recent, genetic, morphological, and biochemical
investigations have helped to delineate the three species of
Cannabis [29,30]. C. sativa generally has lower levels of A9-
tetrahydrocannabinol (THC) than cannabidiol (CBD), while
C. indica has less CBD than THC [30].Wide-leaf varieties of C.
indica have shown relatively high ratio of guaiol, y-eudesmol,
and f-eudesmol, while the narrow-leaf varieties of C.indica
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have a relatively high ratio of (E)-3-farnesene [29]. Cannabis
in India has been used since as early as 2000 BCE. In
Indian society, common terms for cannabis preparations
include charas (resin), ganja (flower), and bhang (seeds and
leaves), with Indian drinks, such as, bhang lassi and bhang
thandai, made from bhang, being one of the most common
legal uses. As of 2000, per the UNODC the "prevalence of usage"
of cannabis in India was 3.2% [31]. A 2019 study conducted
by the All India Institutes of Medical Sciences reported that
about 7.2 million Indians had consumed cannabis within the past
year [32]. The Ministry of Social Justice and Empowerment’s
“Magnitude of Substance Use in India 2019” survey found
that 2.83% of Indians aged 10-75 years (or 31 million people)
were current users of cannabis products. According to the
UNODC'’s World Drug report 2016, the retail price of cannabis
in India was US$0.10 per gram, the lowest of any country in
the world [33]. Bhanga is mentioned in several Indian texts dated
before 1000 CE. However, there is philological debate among
Sanskrit scholars as to whether this bhanga can be identified with
modern bhang or cannabis [34]. The Hindu god Shiva is said to
have chosen cannabis as his favorite food, after having spent one
night sleeping under the plant's leaves and when eating of it in the
morning refreshed him. Another legend suggests that when the
poison Halahala came out from the Samudramanthan, Shiva
drank it to protect everyone from it. Later, bhang was used to
cool him down. Shiva Purana suggests offering bhang to Shiva
during the summer months. But not all devotees offer bhang to
Shiva [35]. Many Ayurvedic texts mention cannabis as vijaya,
while tantric texts mention it as samvid [36].

Chemical Constituents of Cannabis Species

Cannabisisacomplex herbal medicine containing several
classes of secondary metabolites, including at least 104
cannabinoids, 120 terpenoids (including 61 monoterpenes,
52 sesquiterpenoids, and 5 triterpenoids), 26 flavonoids,
and 11 steroids among 545 identified compounds [37-44].
Cannabis has attracted a new wave of interest for its broad
medicinal applications as 1) an analgesic, potentially as
an adjunct to or substitute for opiates in the treatment of
chronic pain [45] and 2) an appetite stimulant and digestive
aid [46] among others. THCA is the major cannabinoid
in the drug type Cannabis, while CBDA predominates in
fiber-type hemps.CBCA has been reported to dominate
in the cannabinoidfraction of young plants and to decline
with maturation [47]. Terpenes form the largest group of
phytochemicals, withmore than 100 molecules identified in
Cannabis [48,49]. Terpenes are responsible for the odor and
flavor of the different Cannabis strains. They have therefore
likely contributed to the selection of Cannabisnarcotic
strains under human domestication [50]. Also Mono- and
sesquiterpenes have been detected in flowers, roots, and
leaves of Cannabis, with the secretory glandular hairsas
main production site. Monoterpenes dominate generally
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the volatile terpene profile (from 3.1 to 28.3 mg gofflower
dry weight [51] and include mainly D-limonene, f3-myrcene,
and f3-pinene, terpinolene and linalool. Sesquiterpenes
and f3-caryophyllene and a-humulenein particular, occur
also to a large extent in Cannabis extracts (from 0.5 to 10.1
mg of flower dry weight [52]. Triterpenes have also been
detected in hemp roots, as friedelin and epifriedelanol
[53] in hemp fibersas fR-amyrin [54] and in hemp seed
oil as cycloartenol, f3-amyrin, and dammaradienol [55].
Terpenes, along with cannabinoids, have successfully
been used as chemotaxonomic markers in Cannabis, as
they areboth considered as the main physiologically active
secondarymetabolites [56]. When grown in standardized
conditions, a significant andpositive correlation was found
between the level of terpenesand cannabinoids [57]. This
may beexplained by the fact that mono- and sesquiterpenes
are synthesized in the same glandular trichomes in which
the cannabinoids are produced [58]. This association
was, however, not confirmed on a larger panelof samples
coming from different origins [59]. In Cannabis, about 20
flavonoids have been identified, mainly belonging to the
flavone and flavonol subclasses [60]. Phenolic amides and
lignanamides have also been described in Cannabis fruits
and roots [61,62]. The lignanamides belong to the lignin
class of compounds and include cannabisin-like compounds
(of the types A-, B-, C-, D-, E-, F-, and G) and grossamide
[60]. Similar compounds such as cannabisin D, have been
described in Cannabis leaves, where it was strongly induced
upon the UV-C treatment [63]. Interesting amounts of
lignans were recently found in the hydrophilic extract of
hemp seeds. The hemp seed lignan profile was shown to be
dominated by syringaresinol and medioresinol, followed
by secoisolariciresinol, lariciresinol, and pinoresinol [64].
Hemp seeds contain, however, about 20-times less total
lignans (32 mg of total lignansper 100 g of dry weight) than
flax seeds, a well-known source of lignans. Interestingly,
the lignan content of hulled hempseeds represents only 1%
of the content in whole seed [65]. Nineteen stilbenes have
been isolated in Cannabiswith characteristic structural
backbones such as spirans, phenanthrenes and bibenzyls
[60]. They include molecules such as cannabistilbene as
well as dihydroresveratrol. Interestingly, bibenzylstilbenes,
including the putative 3-O-methylbatatasin, werestrongly
induced in Cannabis leaves by UV radiations [63].

Modern Use in India

As bhang, Cannabis is still popular in India [66]. It
is also mixed in thandai, a milkshake-like preparation.
Bhang is consumed as prasad of Shiva, and is popular
between Mahashivaratri and Holi (February—March)
[67]. Among Sikh Nihangs, bhang is popular, especially
during Hola Mohalla [68]. Muslim Indian Sufis place the
spirit of Khidr within the cannabis plant, and consume bhang
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[69-70]. Even in Assam, where bhang has been explicitly
banned since 1958, it is consumed by thousands during
the Ambubachi Mela. In 2015, the police did not stop
devotees from consuming bhang, although they fined
two people for smoking tobacco in public places, under
the Cigarettes and Other Tobacco Products Act [71]. Indian
law enforcement agencies seized a total of 182,622 kg of
ganja and 2,489 kg of hashish in 2016 [72]. Enforcement
agencies eradicated 1,980 hectares of illicit cannabis
cultivation in 2018, lower than the 3,446 hectares eradicated
in 2017. The International Narcotics Control Board’s 2019
annual report noted that India is among those countries
worldwide with the greatest extent of illicit cannabis
cultivation and production [73]. The Ministry of Social
Justice and Empowerment’s Magnitude of Substance Use in
India 2019 survey found that 2.83% of Indians aged 10-75
years (or 31 million people) were current users of cannabis
products, with 0.66% of the population considered to be
using cannabis “in a dependent pattern”. The survey found
that 2.02% of the population consumed bhang and 1.21%
consumed charas or ganja. It also noted that most cannabis
users were male with 5% of the male population consuming
cannabis compared to 0.6% of the female population. In
November 2015, Uttarakhand legalized the cultivation of
cannabis for industrial purposes [74]. Patanjali Ayurved CEO
Balkrishna stated in February 2018 that his company had
begun researching the benefits of cannabis and its extracts
at its research and development facility in Haridwar, for
use in the company’s medicines and other products [75].
Madhya Pradesh’s Law Minister, P.C. Sharma stated on 20
November 2019 that the state was considering legalizing the
cultivation of cannabis for medical and industrial purposes
[75]. Manipur Chief Minister N. Biren Singh informed the
State Assembly on 21 February 2020 that his government
was considering legalizing the cultivation of cannabis for
medical and industrial purposes [76].

e Legal status of Cannabis worldwide

Figure 1: Legality of cannabis around the world, blue is
legal, pink is illegal but not enforced.
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Literature survey about legality of cannabis revealed
that criminalizing cannabis in British India were made,
and mooted, in 1838, 1871, and 1877 [77]. Cannabis plant
(excluding the seeds and leaves when not accompanied by
the tops) from which the resin has not been extracted; by
whatever name they may be designated. Commentary on
the Single Convention on Narcotic Drugs, 1961: Paragraph
I, subparagrah (b) [78]. Bhang was thus left out from the
definition of “Cannabis”. This allowed India to carry on
the tradition of large-scale consumption of bhang during
Holi. The treaty also gave India 25 years to clamp down
on recreational drugs. Towards the end of this exemption
period, the Indian government passed the Narcotic Drugs
and Psychotropic Substances Act in 1985 [79].

Conclusion

From the ancient time immemorial, plants have been
widely used as curative agents for variety of ailments.
Cannabis in India has been used since as early as 2000 BCE. In
Indian society, it is used commonly used as preparations for
charas (resin), ganja (flower), and bhang (seeds and leaves),
with Indian drinks, such as, bhang lassi and bhang thandai,
made from bhang, being one of the most common legal
uses. In Uttarakhand legalized the cultivation of cannabis
for industrial purposes. Patanjali Ayurved CEO Balkrishna
stated in February 2018 that his company had begun
researching the benefits of cannabis and its extracts at its
research and development facility in Haridwar, for use in the
company’s medicines and other products. Madhya Pradesh’s
Law Minister, P.C. Sharma stated on 20 November 2019
that the state was considering legalising the cultivation of
cannabis for medical and industrial purposes. In Uttakhand
it may be used as a source of raising economy in rural areas
by cultivation in large scale.
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