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Abstract

Nowadays, human beings focusedon herbal treatment as compared with chemical treatment
due to the more side effect of it. India is the hub of herbs like Betula utilis, Picrorhizakurroa
and Bacopamonnieriwhich play an important role in human life in the prevention of various
diseases such as obesity, diabetes, cardiovascular diseases, skin problems, blood pressure,
cold and several more.These herbs are grown at different altitudes and conditions which are

used to prepare a different type of herbal formulations or single herb products.
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1. Betulautilis

Herbal grown medications standout amongst the most vital fields of conventional
prescription everywhere throughout the world. Since medieval times, plants have been the
source of prescriptions for the treatment of ailments. Despite the accessibility of an
abundance of engineered drugs, plants stay even in the 21st century, a replaceable piece of
the human services in various nations. In the late 90's, WHO (World Health Organisation)
expressed that a major level of the total populace rely upon natural healing treatment to cover
the necessities of the essential human services (Dikshitet al., 2004). Vegetation line in the
Himalayan area shifts from site to site dependent upon the situation of the snow line. Its area
in the western piece of the Himalayas is at around 3600 m. It spreads as low as 2550 m in
Gilgit or is as high as 5000 m at Thalle La in the Karokoram go (Stewart et al., 1982). Birch
of Betulautilis is a medium deciduous tree that frequently shapes an open woods at the upper
tree line near the tip of numerous icy masses stretching out through the whole Himalayan
area (Champion et al., 1968). Betulautilis is a direct examined tree that develops to 20m in
tallness. The bark is smooth, sparkling, rosy white or white, with white flat lenticels(raised
pores in the stem that allow gas exchange). The external bark comprises of various thin
papery layers, shedding in wide flat rolls. The internal cortex is red and wet. The leaves are
applauded acuminate, elliptic, and at irregular intervals serrate. The blossoms sprout in May-

June, in pendulous spikes. Seeds are thin and winged. Its remedial benefits are of being
1.1. Compound present

Its bark contains betulin, lupeol, oleanolic corrosive, acetyloheanoliccorrosive,
betulitc corrosive, lupenone, sitosterol, methylebetulonate, methyl betulate and another
triterpenoid, karachic corrosive. It is sweet-smelling and has anti-bacterial properties. A large
portion of the birch trees have been chopped down with the end goal of fuel wood. Anyway a
couple are left, as the territory is currently assigned as secured forest. The vegetation simply
over this zone, in the region of the ice sheet, is described by snow-capped steppe-type
(Selvam et al., 2008).

1.2. Climatic and glacial History
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The Gangotri ice sheet arranged in the Uttarkashi region, Uttaranchal, western
Himalaya, is one of the biggest valley ice sheets of India. Deforestation because of abuse of
the tree has caused loss of living space for some local forests of Betulautilis (privately called
bhojpatra in the Indian Himalaya). The main high-height bhojpatra nursery was set up in
1993 at Chirbasa, just above Gangotri, where numerous Hindus go on pilgrimage to the
source of the holy Ganges waterway.The Himalayan Mountains, has built a main nursery and
has continued to develop a bhojpatra farm in Gangotri and along the Gangotri River
(Hardman et al., 2006). Around 12,500 bhojpatra saplings had been planted in the zone
constantly 2000. In later a long time, endeavors have been made to boycott the gathering of
bhojpatra trees in the Gangotri region (Khan et al., 1975).

1.3. Cultivars and Varieties

Numerous collection and cultivars are utilized as a part of finishing all through the
world. In the eastern end of the tree's local conveyance, a few structures have orange-or
copper-shaded bark. Betulautilis var. jacquemontii, from the western end of the local
environment, is broadly utilized on the grounds that few cultivars have particularly white
bark. These include Doorenbos, Grayswood Ghost, Jermyns, Silver Shadow, Snow Queen.
Betula utilis 'Intrigue’ has an orange-to mahogany-tinted bark, which peels off to reveal a
cleaned looking layer underneath. The bark of 'Wakehurst Place Chocolate’, as the name

suggests, is dark browm to practically black (Hardman et al., 2006).
1.4. Traditional of Betulautilis and their properties

Himalayan birch bark has been used for hundreds of years in India as a paper for
making long sacred scriptures and messages in Sanskrit and other content. The Sanskrit word
for the tree is bhiirja - it offers similarity to other Indo-European words that give a starting
point to the ordinary "birch”. Bark is usually used to cluster material, to develop the roof, and
so on. The leaves of the plant exhibit possibility in the treatment of urinary tract
contamination and in stones in the Kkidneys and bladder. This tree is used for seed
development and leaves. The most common use is for firefighting, which has made the vast
living area abandoned or decreased. Part of the plant, including parasitic development

(bhurja-granthi), has long been used as a part of the native’snormal drug (Hardman et al.,
2006).
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1.5. Anticancer activity

Betulautilis contains betulin that can be easily converted into betulinic acid (3&-
hydroxy-lup-20(29)-en-28-oic acid). Studies show that betulinic acid inhibits growth of
melanoma and liver and lung cancer (The wealth of India et al., 1985). Cytotoxicity
antitumoral of betulinic acid by extensive testing in cancer cells, early stage cancer samples
and xenograft(organ transplant) mouse model. Some reported that betulic acid was selected
by mice cells for melanoma (most dangerous form of skin cancer) (Fisher et al., 1992).

1.6. Anti -HIV activity

Betulinic acid has been shown to inhibit HIV (human immunodeficiency disorder)
(Fujoka et al., 1984). Based on their chemical structure, betulinic bacteria are reported to be
antidepressants, (Mayauxet al., 1994). HIV-protease (The wealth of India et al., 1985). Since
various betulinic corrosive subordinates have been appeared to restrain HIV-1 at a beginning
period of the viral life cycle, these mixes can possibly end up helpful increases to current
hostile to HIV(human immunodeficiency disorder) treatment, which depends principally on

blend of transcriptase and protease inhibitors (Hardman et al., 2006).
1.7. Anti-inflammatory activity

The capacity of the Betulautilis methanol and water concentrate to reduce free
radicals that may stop the onset of free radicals or slow the chain reaction of free radicals in
the spread of the oxidation tool is reported. This shows that plants are more valuable in
treating deterioration of cells. When inhibited, the effect of Betulautilis is less observed in the

lipoxygenase compound. Free radicals can follow to reduce irritation (Kumar et al., 2004).

Lipoxigenases (LOX's) are sensitive to cellular reinforcements(boosting), and most of
their activity may consist of an barrier to the lipid hydroperoxide device due to the search for
lipidoxy or lipoproxy radicals formed during enzymatic peroxidation. This may limit the
availability of the lipid hydroperoxide substrate vital for the synergistic LOX cycle

(Kumaraswamyet al., 2008).
1.8. Anti-microbial activity

Betulinic corrosive separated from the bark of Betulautilis has antibacterial action

against some vital human pathogenic microorganisms like Citrobacter sp., Escherichia coli ,
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Klebsiellapneumoniae ,Pseudomonas aeruginosa, Proteus mirabilis, Salmonella typhi,
Salmonella paratyphi, Salmonella paratyphi B-Salmonella typhimurium, Shigellaboydii -
Shigellaflexneri, Shigellasonnei, Staphylococcus aureus, Streptococcus faecalis and it for the
most part influence the gram positive microscopic organisms (Kumaraswamyet al., 2008). It
is known that the dried sample of the bark of Betulautilis (Bhojpatra) is active against
Aspergillus niger and Aspergillus flavus (Sareenet al., 2010).

1.9. Antioxidant activity

Concrete acids extracted from Betula'sshells have been found to have a powerful
antioxidant activity (Sareenet al., 2010).Despite the fact that Betulautilis has free radical
squenching action; it decreases free radicals which may stop the free radical start or retard
free radical chain response in the production of the oxidant component. It must be assessed

for other pharmacological properties.
1.10. Phytochemistry

As indicated by the Ayurvedic pharmacology, the bark of Betulautilis contains
triterpenoids parts for example, botulin, lupeol and oleanolic corrosive 3-acetic acid
derivation. To date, just couple of investigative strategies have been detailed for the
examination of different bioactive fixings in the birch bark, including betulin, betulinic
corrosive by HPLC and GC-MS (Jageret al., 2008).

1.11. Uses of Betula utilis

The bark of Himalayan birch was utilized hundreds of years back in India as paper for
composing extended sacred texts and messages in Sanskrit and different contents. The bark of
Betulautilis is broadly utilized as a part of Ayurveda, Unani arrangement of solution, in the
treatment of different sicknesses and ailments, for example, skin disinfectant, maladies of the

blood and the ear, wound mending, bronchitis, disease and so on (Kamkaewet al., 2011).

« The leaves of the plant demonstrate adequacy in treatment of urinary tract diseases and in
kidney and bladder stones. The parasitic development (bhujra-granthi) has additionally
long been utilized as a part of native customary solution.

« The wood is utilized for developments of structures, houses and etc.
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» The foliage is utilized for grain. The most boundless utilize is for firewood, which has
made vast territories of natural surroundings be dispensed with or diminished (Kang et al.,
2004).

2. Picrorhizakurroa

Picrorhizawas before set under Scrophulariaceaefamily, anyway numerous genera
have as of late been exchanged to different families inside the Lamiales, importantly
Plantaginaceae and Orobanchaceae. Coventry (1927) reported that in Greek, “picros” means
bitter, while “rhiza” means root and the specific name was derived from “Karu” the Punjabi
name of the plant, which means bitter as well. The genus Picrorhiza in Genera Plantarum,
mentioning the existence of only one species. Ghimire et al., 2005 characterized two species,
one from the dry Western Himalaya (P. kurroa) and the other of the moist Eastern Himalaya
(P. scrophulariiflora). Dhar and Kachroo (1984) reported in Kashmir Himalaya the genus
Picrorhiza which comprises only one species (P. kurroa), a pure alpine species and endemic
to western Himalaya. However, the two species were later separated and placed into two
distinct genera viz., PicrorhizaandNeopicrorhiza (Huh et al., 2011).

2.1. Morphology

Picrorhiza is a variety of long-lasting herbs up to 20 cm tall at blooming stage in
glades of high locales, having long branches, stoloniferous(plants with runners) rootstock
which grows amid in the most time of the year. It is a small, pretty much bushy plant with an
extended, thick, crawling rootstock; leaves relatively radical, spathulate, forcefully senate;
blossoms white or light blue-purple, in a thick terminal spicate raceme; organic product an
ovoid case. In P. kurroa, the plants occupying shady populaces bear bigger blossoms when
contrasted with open radiant populaces, in light of the way that the plants developing in shady
situations have a tendency to be taller and create more blooms. Such situations give
conditions where plants need to go after light and need to basically adjust such methodologies
(Cho et al., 2004). In the higher ranges of the Himalaya, it begins rising with the dissolving
of snow in summer and has a short life cycle of 4 to 5 months. The root stock/stoloniferous
rhizomes running in the surface layers of soil are expanded, up to 30 cm long and 0.3 to 1.0
cm in measurement (Hussain and Bedi, 2012). Anand and Rai, 2017 depicted P. kurroa as a
long-lasting herb with underground long rhizomatous stolons . Leaves all basal, spathulate to

limit elliptic, coarsely observed toothed, limited into a winged stalk. Blooming stems longer
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than takes off. Flowers purple-blue in compact spikes, stamens extruding and seeds many in a
capsule enclosed in calyx.

2.2 Classification (Hussain and Bedi, 2012)

Kingdom Plantae

Division Dicotiledonae
Class Asteride

Order Scrophulariales
Family Scrophulariaceae
Genus Picrorhiza
Species Picrorhizakurroa

2.3. Geographical distribution

P. kurroa is an important alpine herb of Himalayan region distributed from Kashmir
to Kumaon (3000-4300 m) and Pakistan to Uttar Pradesh (3300-4300 m). In Kashmir
Himalaya P. kurroa has been reported from Burzil Pass, Apharwat, Lipper valley, Simthan,
Jammu, Gumri, PirPanjal range, Krishan Ganga valley and upper Lidder valley (Sharma et
al., 2012),

2.4. Pharmacological Activities

The pharmacological properties of PicrorhizakurroaRoyle ex Benth. Incorporate anti-
microbial, hepatoprotective, cell strengthening, anti- bacterial, against mutagenic and against
growth exercises. Rhizomes of PicrorhizakurroaRoyle ex Benth., when phytochemically
screened demonstrated the nearness of bioactive segments, which have been connected to
antimicrobial properties. Various mixtures of investigations and TLC study uncovered the
event of sterols, glycosides and phenolic mixes when tried on different concentrates of
rhizomes of P. kurroa (Sharma et al., 2012). The primary synthetic parts found in P. kurroa
incorporate iridoid glycosides and cucurbitacins (triterpenoids). The impacts of methanolic
extract on pathogenic parasitic (counting Candida albicans, Aspergillus niger,
Pseudomonas aeruginosa) and bacterial strains (counting Staphylococcus aureus, Bacillus

subtilis, Micrococcus luteus, Escherichia coli) showed that the plant part can be utilized to
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treat contaminations caused by these microscopic organisms and growths. The methanolic
compounds demonstrated antibacterial action yet the notable antimicrobial movement was
appeared by methanolic extract, against P. aeruginosa and S. aureus. The concentrate was
very little powerful for anti-microbial action and furthermore it demonstrated no action
against parasitic strains. The capability of the concentrates was not as much as ciprofloxacin,
which is the traditional anti-microbial (Hussain and Bedi, 2012). The antimicrobial capability
of CH3)2CO, water, ethanol, hexane and methanol concentrates of rhizome of P. kurroa was
checked against bacterial strains which had a place with gram positive and gram negative
microbes. Ethanolic concentrate of rhizome of P. kurroa showed high antibacterial
movement against B. cereus, E. coli, K. pneumoniae, S. aureus, S .pyogens and S. typhi. The
methanolic concentrate of rhizome indicated more important antibacterial action against S.
aureus and P. aeruginosa, while hexane and CH3)2CO extract demonstrated action against
B. cereus, E. coli, K. pneumonia, P. aeruginosa, S. aureus, S. pyogens and S. typhi. Fluid
concentrate of rhizome did not indicate antibacterial movement against the tried bacterial
strains. To assess mutagenic capability of P. kurroa root separate, the concentrate was tried in
Salmonella typhimurium switch transformation examine with five histidine-requiring strains
of Salmonella typhimurium (TA1537, TA1535, TA98, TA100 and TA102). The test was
done in two independent investigations (viz., Dose Selection Study/Cytotoxicity Study and
Mutagenicity Study) in the non-appearance and nearness (10% S9 v/v) of metabolic
performance framework in triplicates. In the measurements discovering study, the concentrate
was tried at the dosage levels of 78.13, 156.25, 312.5, 625, 1250, 2500 and 5000 pug/ml in the
nonappearance and nearness (10% S9 v/v) of metabolic framework. The consequences of
dissolvability, precipitation of test and cytotoxicity think about/measurement run discovering
study, root concentrate of Picrorhizakurroa was checked in the mutagenicity examine at the
consequent dose levels. Mutagenicity Study with metabolic actuation: 312.5, 625, 1250, 2500
and 5000 pg/ml. P. kurroa root extract did not exhibit a critical dosage connected in the
amount of abnormal (his+) states in every one of the five analyzer strains of Salmonella
typhimurium in the non-attendance and nearness (10% S9 v/v) of metabolic framework. It
was presumed that Picrorhizakurroa root remove is non-mutagenesis in the Salmonella
(Anand and Rai, 2017).

2.4. Phytochemistry of Plant

Page |984 Copyright © 2019Authors



THINK INDIA JOURNAL ISSN: 0971-1260

Vol-22-NO-30 Special Issue-December-2019

Phytochemistry of P. KurroaPicrorhizakurroaRoyal ex Benth.Comprises of iridoid
glycosides i.e. picroside I and Il as key bioactive parts. The high performance thin liquid
chromatography (HPTLC) strategy was utilized to decide the picroside-I and picroside-I1
content in rhizome of seven promotions [Rohtang-3978 m (PKR-1); Marhi-3300 m (PKM-2);
Manali-2050 m (PKM-3); Keylong-3350 m (PKK-4); Khoksar-3160 m (PKK-5); Manikaran-
1737 m (PKM-6) and Chamba-996 m (PKC-7)] (Huh et al., 2011). The measure of picroside
content in P. Kurroaand its definitions were found to contain 7.27%, 6.83% and 7.03%
individually. The measure of kutkoside in a similar plant concentrate and its definition was
observed to be 3.22%, 3.17% and 2.97% individually. The plant phytochemicals incorporate
iridoid glycosides i.e. picroside | and kutkoside as major bioactive segments (Anand and Rali,
2017).

Other minor constituents incorporate picroside I1l, veronicoside, minecoside, phenol
glycoside i.e. Picein and androsin, cucurbitacin glycosides and 4-hydroxy-3methoxy
acetophenone (Thapliyal S et al., 2012). Kutkin, which is one of the dynamic constituent of
Picrorhizakurroa is made out of kutkoside and the iridoid glycoside (picrosides I, 11, and I11).
Other dynamic constituents distinguished from plant extricate are apocyanin, drosin and nine
cucurbitacin glycosides. Apocynin is a catechol that can prevent neutrophil oxidative burst,
additionally it is a capable mitigating(painful) operator, while the curcubitacins are very
cytotoxic and antitumor in real life (Hussain and Bedi, 2012). The cucurbitacins incorporate
triterpenes, known for their sharpness and poisonous quality. Cucurbitacins disengaged from
Picrorhizakurroa incorporate cucurbitacin B, D and R. The fundamental core of
cucurbitacins is 9-methyl-19-norlanosta-5ene and it is otherwise called 10-cucurbit-5-ene. A
portion of the iridoids in P. kurroa are picroside 1,11, Il and V, pikuroside, 6-feruloylcatalpol,
minecoside and kutkosides.The essential core of the iridoids is cyclopentano-[c]-pyran. P.
kurroa likewise contains kutkin and picroliv. Kutkin comprises of the picrosidel. The
kutkoside is available in a proportion of 1:2 alongside glycosides. P. kurroa likewise has
monocyclic phenolic mixes like vanillic corrosive and apocyanin. Picein and androsin are
phenolic glycosides which are secluded from P. kurroa. The plant remove additionally
contains some critical concoction constituents like sugars (D-mannitol), sweet-smelling acids

like cinnamic corrosive, vanillic corrosive andferulic corrosive (Sharma et al., 2012).

2.5. Ethnobotanical Features
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Ethnobotanical Features of PicrorhizakurroaRoyle ex Benthis widely used by locals in
curing diseases like stomachache and high fever. Ten gram slightly boiled root concentrate
along with honey is given to patient to cure stomachache. To cure fever, 10 g root powder
mixed with 1 g black pepper and honey is given to the adult patient. 0.25g powder of kutki
with mother’s milk is advised for newborns to cure stomach ache (Arya et al., 2013). In
Kashmir it is also used for veterinary purposes. In Bhutan, kutki is used as a medicine for
coughs, colds and fever. The National Institute of Traditional Medicines and other local
hospitals in Bhutan use the rhizome as an ingredient in developing medicines (Mullikenet al.,
2000). In China it is used to cure fever, malnutrition due to digestive disorders,
jaundice,diarrhoea and dysentery (Zhang et al., 1994). It is also used in traditional Tibetan
medicine. P. kurroaconcentrate can fundamentally keep the liver damage as it has choler tic
(substance that increase secretion of bile from liver) impact. The plant is unpleasant in taste
and has freezing properties. The plant species is utilized as a part of blend with Chinese herbs
including Corium Erinacei and navel organ discharges of musk deer for treating damp fire
gathering in the digestive organ, hemorrhoids, and butt-centric fistula.The dosage of plant
used must be in the range of 6-12 gm. Kutki is widely used in Ayurvedic and Unani
traditional medicine systems in India with the rhizomes valued for their effectiveness as an
antibiotic. It is regarded as one of the major components of Arogyavardhini, an effective
Ayurvedic preparation used to treat liver illnesses. Kutki is also used as a substitute for,
Gentianakurroo (Khan et al., 1989). Pharmaceutical uses of Kutki are also being explored in
India. In Nepal, the rhizome of P. kurroa is widely used to treat coughs, skin disease, fever,
indigestion, liver disease, jaundice, hepatitis and metabolic disorders. Manufacturers in
Kathmandu described that rhizome of plantused as treatment for bowel movement and to
treat scorpion bites (Amatyaet al., 2005). Rhizome of the plant is also used intreatment of
high blood pressure, intestinal pain, eye disease, gastritis, bile disease, sore throats, blood,
and lung fever (Lama et al., 2001). It is considered a bitter tonic, used as a cholagogue
(promoting the flow of bile from the gall bladder), stomachic (stimulating gastric activity)
and cathartic (bowel movement). In Nepal, Kutki is used both by amchi (specialists trained in
the Tibetan medical system or Sowa Rigpa) and by nonspecialists, in the latter case largely
for treating coughs and colds (Ghimireet al., 2005). In Pakistan, Kutki is also used in the
Ayurvedic and Greek-Arab systems of medicine, most commonly as a stimulant, an aromatic,
carminative agent (gas reliving agents), as a remedy for coughs, bronchial asthma and

diseases of blood, liver, kidney and skin. Under the name of Qusttalakh, P. kurroa is used in
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two herbal preparations (Roghane-qust-talakh, an essential oil and majoon-e-
murravehulazwah), used in the treatment of (reduced body heat), weakness, tremors (nerve
disorder), tetanus and gout(complex form of arthritis).

2.6. Molecular Studies

Sub-atomic Studies on P. kurroa Different procedures, for example, random
amplified polymorphic DNA (RAPD) and straightforward succession rehash (SSR) marker
were utilized for confirmation of PicrorhizakurroaRoyle ex Benth., its adulterant
Lagotiscashmiriana (Lama et al., 2001). The novel groups acquired in RAPD enhancement
unmistakably separated between the two gatherings of P. kurroa that had comparative
morphology. Based on marker attributes of species particular SSR preliminaries, P. kurroa is
viewed as real just when the theme (PKssrD2F, PKssrD2R) focusing on locus (EU883611) is
amplifiable in a PCR response (Ghimireet al., 2005). RAPD and SSR markers can fill in as
comparing instruments for quality control. So the confirmation of crude material for
economically accessible home grown items is simple by utilizing this strategy (Hussain and
Bedi, 2012).

2.7. Threats and Conservation

The plant is at the verge of being endangered due to its overexploitation and
collection from the wild. Samples were taken from different biodiversity zones of India
including northeast Himalaya, western Himalaya, Western Ghats, gangetic plain, semiarid
zone and central highlands. Aseptic cultures were grown at morphogenic level of callus,
suspension, axillary shoot, multiple shoot and rooted plants. It was effectively hardened
under glasshouse conditions and successful in-vitro conservation was done (Vermaet al.,
2012). PicrorhizakurroaRoyle ex Benth.lIs recorded as endangered species because of broad
use of plant from the wild and absence of sorted out development. Underground parts (roots
and rhizomes) are utilized for extraction of picrosides, which are the therapeutically very

important constituents of P.kurroa in home grown restorative framework (Singh et al., 2011).
3. 3.1. Bacopamonnieri

Bacopamonnieri(waterhyssop, brahmi, thyme-leafed gratiola, water hyssop, herb of
grace, Indian pennywort) is a lasting, crawling herb local to the wetlands of southern and

Eastern India, Australia, Europe, Africa, Asia, and North and South America. Bacopa is a
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healing herb utilized as a part of Ayurveda, where it is otherwise called "Brahmi", after

"

Brahma, the maker God of the Hindu pantheon. Portrayed by Swami Sivananda as "... a
mind tonic second to none." and "... had of unequaled remedial qualities," brahmi has been
utilized for a considerable length of time to support the psyche, filter the body and even
improve fellowship with the perfect. Brahman means "the totality of life" however the word
likewise indicates a learning of that totality (Aguiaret al., 2013). Wendy Weissner depicts it
well when she expresses, "The reference to Brahma... recommends that this herb speaks to
the imaginative strength of this universe, with the capacity to encourage divine awareness."
Other interpretations of brahmi incorporate "What gives information of Brahman or Supreme
Reality" and "That which grows knowledge.” Other names have been given to the regarded
plant also, for example, Suresta (preferred by the divine beings), Divy (awesome) and
Saraswati (the goddess of learning). While the out of date beneficiaries of Ayurvedic
learning comprehended the significance of this modest succulent, the Western logical
network is just start to touch the most superficial layer with promising examinations on its

viability in treatment of neurological issue (Sivanandaet al., 2006).
3.2. Description:

It is a non-fragrant herb. The leaves of this plant are succulent, elliptical and 4— 6 mm
(0.16— 0.24 in) thick. Leaves are oblanceolate and are organized oppositely (inverse
decussate) on the stem. The blossoms are little, radial symmetric and white, with four to five
petals. Its capacity to develop in water makes it a widespread aquarium plant. It can even
develop in somewhat salty conditions. Propagation is regularly accomplished through
cuttings. B. monnieri is a little crawling, spreading, succulent herb with various branches
also, little plump, elongated clears out. Blossoms and organic products show up in summer

and the entirety plant is therapeutically crucial (Avanigadda and Vangalapati, 2011).

3.3. Ecology and cultivars:

It normally develops in muddy territories all through India, Nepal, Sri Lanka, China,
Pakistan, Taiwan, and Vietnam. It is likewise found in Florida, Hawaii and other southern
conditions of the United States where it can be developed in damp conditions by a lake or
marsh garden. This plant can be developed hydroponically (without soil). It is distributed

throughout India, Pakistan, Nepal, Sri Lanka, China, Taiwan, and Vietnam in all plain
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districts, ascending to an altitude of 1,320m (Avanigadda and VVangalapati, 2011). Plants have
given solution and medications to a variety of medical issues. More than half of all cutting
edge clinical medications have begun from regular items. Ongoing estimation uncovers that
in excess of 66% of the worldwide populace depends on medications of plant starting point.
The capacity of engineered medications to control major confounded sicknesses is restricted.
Common medications are favored over engineered drugs as a result of the lower frequency of
unfriendly responses to plants arrangement and of their decreased cost (Aguiaret al., 2013).
The plants have given western pharmacopeia around 7000 extraordinary pharmaceutically
critical mixes and various best offering medications of present day time e.g. Quinine,
artemisinin, taxol, camptothecin, and so on. Warm (30-40 °C) and sticky (65-80 %) climatic
conditions with a lot of daylight also, adequate precipitation are perfect for development of
Bacopamonnieri and in this way it is spread by stem cuttings as a late spring stormy season
(March-June) trim in north India (CIMAP, 2007). Up until this point, three cultivars
Pragyashakti, Subodhak and Cim-Jagriti have been discharged by Central Institute of
Medicinal and Aromatic Plants (CIMAP), Lucknow which can be developed as perennials
with no less than two collects for every year. Pragyashakti is a determination from Orissa
with dry herb yield of 65 quintals/hectare/gather and 1.8 % bacoside A, while Subodhak is a
choice from wild accumulations having a dry herb yield of 47 quintals/hectare/collect and 1.6
% bacoside A . Cim-Jagriti has a capability of delivering dry herb yield of 40 quintal/hectare
with 2 % bacoside an under Lucknow conditions. Indian Institute of Integrative Medicine
(111M), Jammu has moreover built up an enhanced increase RRL-01BM containing 1.8-2.2 %
Bacoside A (Lansdown et al., 2013).

3.4. Traditional uses

Bacopa has been utilized as a part of customary Ayurvedic treatment for epilepsy and
asthma. It is likewise utilized as a part of Ayurveda for ulcers, tumors, broadened spleen,
inflammation, infection, weakness, and gastroenteritis. It has an intense adjusting and
reviving impact on ‘pita dosha’ and is viewed as the best herb for treatment of this dosha,
especially when it has turned out to be destroying in the mind activity. However, brahmi is
helpful in the treatment ‘kapha’ and ‘vatadosha’ as well. It definitely lessens ‘kapha’ through
its cleansing and astringent characteristics while establishing ‘vata’ as a delicate nervine tonic

and narcotic. Brahmi is a significantly ‘sattvic’ herb as it advances calmness and tranquility
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of mind. It’s additionally a incredible companion of the Himalayan Yogis who eat the herb
day by day to enhance reflection, restore the mind, adjust the privilege and left halves of the
globe of the cerebrum and stir the crown chakra (Singh et al., 2008).

3.5. Chemical constituents:

The best depicted blends in Bacopamonnieri are dammarane-type triterpenoid
saponins known as bacosides, with jujubogenin or pseudo-jujubogenin moieties as aglycone
units. Bacosides contain a group of 12 known analogs.Othersaponins called bacopasides I-
X1l have been recognized more recently (Lansdown et al., 2013). The alkaloidsbrahmine,
nicotine, and herpestine have been indexed, alongside D-mannitol, apigenin, hersaponin,
monnierasides 1— 111, cucurbitacin and plantainoside B. The constituent most thought about
has been bacoside A, which was seen to be a blend of bacoside A3, bacopacide II,
bacopasaponin C, and a jujubogenin isomer of bacosaponinC.These tests have been led
utilizing entire plant remove, and bacoside focuses may shift dependent on the part from
which they are separated. In one Bacopamonnieritestdiscovered this bacoside profile—
bacopaside | (5.37%), bacoside A3 (5.59%), bacopaside 11 (6.9%), bacopasaponin C isomer
(7.08%), and bacopasaponin C (4.18%) (Dzubaket al., 2006). Bacopamonniera contained
alkaloid brahmine, nicotinine, and herpestine(5-6). Bacosides A [3-(a-L-arabinopyranosyl)-
O-B-D-glucopyranoside-10, 20-dihydroxy-16-keto-dammar-24-ene] was confined from
Bacopamonniera(Aguiaret al., 2013). Triterpenoid saponins, saponins A, B and C and
pseudojujubogenin glycoside were likewise secluded from Bacopamonniera. They

recognized as 3-O-a-L-arabinopyranosyl-20-O-a-L-arabinopyrasonyl-jujubogenin,3-O-[a-L-

arabinofuranosyl-(1—2)-  a-L-arabinopyranosyl]  pseudojujubogenin ,  3-O-B-D-
glucopyranosyl(1—3)- {a-L-arabinofuranosyl-(1—2)}-a-L arabinopyrasonyl]
pseudojujubogenin and 3-O-[a-L-arabinofuranosyl-(1—2)- B-D-glucopiranosyl]
pseudojujubogenin. Bacopasides | , Il , 1, IV and V were likewise detached from
Bacopamonniera , which distinguished as 3-O-a-L-arabinofuranosyl-(1—2)- p-D-
glucopyranosyljujubogenin, 3-0-B-D-glucopyranosyl-(1—3)- a-L-
arabinopyranosyljujubogenin, 3-0-B-D-glucopyranosyl-(1—3)- a-L-

arabinofuranosylpseudojujubogenin(7-11) Bacopamonniera likewise contained betulinic

corrosive , D-mannitol , stigmastanol , B-sitosterol and stigmasterol (Halpern et al., 2012).

3.6. Mechanism of Action Based on Preclinical Studies
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The BM removes and disconnected bacosides have been extensivelyinvestigated for
their neuropharmacological impacts. Thetriterpenoidsaponins and their bacosides are said to
beresponsible for BM's capacity to improve nerve impulsetransmission (Dzubaket al., 2006).
It was proposed that bacosidesinducemembranedephosphorylation, with an accompanying
increasein protein and RNA turnover in particular cerebrum regions. The other
recommendation that was advanced was that BM enhancesprotein kinase movement in the
hippocampus which may also contribute to its memory enhancing activity and in this way it
would help inrepair of harmed neurons by improving kinase action, neuronal union and
rebuilding of synaptic action andultimately nerve drive transmission. (Chakravartyet al.,
2001).

3.7. Benefits
Backings the Brain

As people age, it's typical for age-related cerebrum degradation to happen. The
dynamic blends in Brahmi, known as bacosides, are being surveyed for their effects on the
cerebrum and human prosperity (Chakravartyet al., 2002). Some examination has
demonstrated the mixes in Brahmi to definitely impact mind cells that provoke the recovery
of cerebrum tissue. In one creature consider, long haul supplementation with bacosides
demonstrated restorative inducement against the quick degeneration related with Alzheimer's
iliness. Hopefully more will keep on exploring its potential advantages for mind wellbeing.
(Rastogiet al., 2012).

Advances Liver Health

The mind isn't the main organ that advantages from Brahmi's wellbeing advancing
mixes. The liver is the body's fundamental detoxifying organ, and studies propose Brahmi
might be valuable for empowering liver capacity following poison harm (Puriet al., 2003).
With the everyday attack of poisons in our condition and nourishment, it's no big surprise
such huge numbers of look for protected, normal intensifies that help justifiable liver capacity
(Menon et al., 2010)

Assurance against Neonatal Hypoglycemia
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With regards to babies, low glucose (hypoglycemia) can bring about actual and quick
mind harm, encourage future engine and intellectual impedance. Studies have observed
bacosides to be very dynamic intensifies that display neuron-securing impacts in
hypoglycaemic in newborn children. In this manner, numerous scientists trust that Brahmi
concentrates might be practical for securing infant brains against hypoglycemia-initiated
cerebrum harm. (Nabaviet al., 2015)

Definitely Impacts Opioid Dependence

Specialists recommend (and in some cases over-endorse) opioids, similar to morphine
and oxycodone, for torment administration. Despite the fact that these medications are
successful, their very addictive nature has a monstrous drawback. Seventy-seven percent of
unending suffering patients likewise experience the ill effects of discouragement and face an
additional danger of addiction. Analysts have found that bacosides might be useful for
improving the advantages of morphine while diminishing the "high”, in this manner
diminishing the hazard for reliance.Survey demonstrates that bacosides offer defensive
advantages for organs ordinarily influenced by calming lethality. (Subhan F et al., 2011).

Battles Systemic Redness and Swelling

Any ailment or disturbance can cause redness and swelling in the body. No area more
risky than the mind. Brahmi might be useful at battling this. Research supports its utilization
for overseeing foundational redness in the cerebrum caused by the body's immune system
reaction. Much of the exploration is progressing; be that as it may, the rising information
offers seek after new treatments in the treatment of permanent distress and redness. (Williams
et al., 2014).

Empowers Normal Blood Pressure

Brahmi has been seemed to extend the utilization of nitric oxide in the body and
besides appears to engage vascular muscle work, two preferences that decidedly affect
standard heartbeat. While advancing ordinary circulatory strain isn't one of Brahmi’s most
notable uses, the herb may in any case give an important, common way to deal with those

looking for this advantage (Kamkaewet al., 2011)

Solid Antioxidant Activity
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Cancer prevention agents would we be able to get an excessive number of
them.Numerous scientists are assessing common plants, herbs, and nourishment for their cell
strengthening potential and discoveries show that Brahmi is a decent one. It gives insurance
against oxidative harm, a sort of cell harm caused by free radicals. The herb has likewise
been appeared to improve cell strengthening movement in different organs, similar to the
kidneys (Kapooret al., 2009).

References

1. Aguiar, Sebastian, and Thomas Borowski. ‘“Neuropharmacological Review of the
Nootropic Herb BacopaMonnieri.” Rejuvenation Research 16.4 (2013)

2. Amatya G. Project Manager, Medicinal and Aromatic Plants and NTFPs Project, IUCN
Nepal. 2005: in litt. to TRAFFIC International.

3. Anand J., & Rai N. Anticandidal synergistic activity of green tea catechins, antimycotics
and copper sulphate as a mean of combinational drug therapy against candidiasis. Journal
de Mycologie Medical/Journal of Medical Mycology, 2017, 27(1), 33-45.

4. Arya D, Bhatt D, Kumar R, Tewari LM, Kishor K & Joshi GC (2013). Studies on natural
resources, trade and conservation of Kutki (PicrorhizakurroaRoyle ex
Benth.,Scrophulariaceae) from Kumaun Himalaya. Scientific Res Essays 8(14): 575-580.

5. Chakravarty AK, Sarkar T, Nakane T, Kawahara N, Masuda K and Shiojima K.
Bacopaside | and II: two pseudojujubogeninglycisides from Bacopamonniera.
Phytochemistry 2001

6. Champion, H. G. and Seth, S. K., A Revised Survey of the Forest Types of India,
Government of India Press, Delhi, 1968.

7. Cho, Y.J.,, Huh, J.E., Kim, D.Y., Kim, N.J., Lee, J.D., Baek, Y.H., Cho,E.M., Yang, H.R.,
Choi, D.Y.,Park,D.S.,2006.Effectof Betulaplatyphylla var. japonica on proteoglycan
release, type Il collagen degradation, and matrix metalloproteinase expresstion in rabbit
articular cartilage explants. Biological and Pharmaceutical Bulletin29, 1408-1413.

8. Coventry BO (1927). Wild flowers of Kashmir. Vol. 2. Reprint 1984, Bishen Singh
Mahendra Pal Singh, Dehra Dun, pp. 89-90, pl. XLV.

9. Dhar GH, Virjee J, Kachroo P, Buth GM. Ethnobotany of Kashmir—I. Sind Valley. J
Econ Taxon Bot 1984; 5: 668-675.

Page |993 Copyright © 2019Authors



THINK INDIA JOURNAL ISSN: 0971-1260

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

Vol-22-NO-30 Special Issue-December-2019

Dikshit. A., Shahi, S.K., Pandey, K.P., Patra, M., Shukla, A.C. Aromatic plants a source
of natural chemotherapeutants. National Academy Sciences Letters 2004; 27 (5, 6), 145-
164.

Dr. Marc Halpern, Clinical Ayurvedic Medicine. California College of Ayurveda, (Sixth
edition September 2012)

Dzubak P, Hajduch M, Vydra D, Hustova A, Kvasnica M, Biedermann D, Markova L,
Sarek J. Nat Prod Rep 2006;23:394-411.

Fisher, D.E. Apoptosis in cancer therapy: crossing the threshold. Cell 78, 539-—
542 fruticosa kurz. Flower (lythraceae). Brazilian Journal of Microbiology 1994; 38: 204-
207

Fujoka, T.; Kashiwada, Y.; Kilkushi, R.E.; Consentino, L.M.; Ballas, L.M.; Jiang, J.B.;
Janzen, W.P.; Chen, I.S.; Lee, K.H. Current Developments in the Discovery and Design
of New Drug Candidates from Plant Natural Product Leads Prod. Journal of Natural
Products 1994; 57, 243.

Ghimire SK, Mckey D &AumeeruddyThomas Y (2005). Conservation of Himalayan
medicinal plants: harvesting patterns and ecology of two threatened species,
Nardostachys grandiflora DC. andNeopicrorhizascrophulariiflora (Pennell) Hong. Biol
Cons 124: 463-475.

Hardman, J.G.; Limbird, L.E. Pharmacotherapy of the Epilepsies. Goodman & Gilman's
the Pharmacological Basis of Therapeutics; 11th ed.; McGraw hill: New York, 2006; 518-
521.

Huh, J.E., Hong, J.M., Baek, Y.H., Lee, J.D., Choi, D.Y., Park, D.S.,2011.Anti-
inflammatory and anti-nociceptive effect of Betulaplatyphyllavar.japonicain human
interleukin-1p-stimulated fibroblast-like synoviocytes and in experimental animal
models. Journal of Ethnopharmacology135, 126-134.

Hussain MA &Bedi YS (2012). Authentication of PicrorhizakurrooaRoyle ex Benth.
using DNA fingerprint. Int J AgriSci 2(6): 511-521.

Jager S, Laszczyk MN, Scheffler A. Molecules 2008; 13:3224-3235.

Kamkaew N, Scholfield CN, Ingkaninan K, Maneesai P, Parkington HC Shinomol GK,
Muralidhara. Bacopamonnieri modulates endogenous cytoplasmic and mitochondrial

oxidative markers in prepubertal mice brain. Phytomedicine. 2011 Feb 15

Page |994 Copyright © 2019Authors



THINK INDIA JOURNAL ISSN: 0971-1260

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

Vol-22-NO-30 Special Issue-December-2019

Kang JS, Yoon YD, Lee KH, Park SK, Kim HM. Costunolide inhibits interleukin-1beta
expression by down-regulation of AP-1 and MAPK activity in LPS-stimulated RAW
264.7 | cells. BiochemBiophys Res Commun 2004; 313: 171-177.

Kapoor R, Srivastava S, Kakkar P. Bacopamonnieri modulates antioxidant responses in
brain and kidney of diabetic rats. Environ ToxicolPharmacol. 2009 Jan;27.

Khan AH & Zaidi SH (1989). Propagation and Regeneration Technology of
Pharmacopeial Medicinal Plants of the Temperate Regions of Pakistan. Bulletin No. 8.
Biological Sciences Research Division, Pakistan Forest Institute, Peshawar, Pakistan.
Khan, M. A; Rahman, A. U. Karachic Acid: A New Triterpenoid from Betulautilis.
Phytochem.1975, 14, 789-791.

Kumar V, Mehrotra N, Lal J, Gupta RC (2004) Pattern profiling of theherbal preparation
picroliv using liquid chromatography-tandem mass spectrometry. J Chromatogr A
1045:145-152.

Kumaraswamy, M. V., and Satish S., Free radical scavenging activity and lipoxygenase
inhibition of WoodfordiafructicosaKurz and Betulautilis Wall. African Journal of
Biotechnology 2008; 7 (12), 2013-2016.

Lama YC, Ghimire SK & Thomas YA (2001). Medicinal Plants of Dolpa: Amchis
Knowledge and Conservation. 150 pp., WWF Nepal Program and People & Plant
Initiative, Kathmandu, Nepal.

Lansdown, R.V., Knees, S.G. &Patzelt, A. 2013. Bacopamonnieri. The IUCN Red List
Lansdown, Threatened Species 2013

Mayaux, J.F.; Bousseau, A.; Pauwels, R.; Huet, T.; Henin, Y.;Dereu, N.; Evers, M.;
Soler, F.; Poujado, C.; De Clercq, E.; Le Pecq, J.B. Proc. Activation and inhibition of
proteasomes by betulinic acid and its derivatives. National Academy Sciences 1994, 91,
3564.

Menon BR, Rathi MA, Thirumoorthi L, Gopalakrishnan VK. Potential Effect of
Bacopamonnieri on Nitrobenzene Induced Liver Damage in Rats. Indian J ClinBiochem.
2010 Oct;25

Mulliken TA (2000). Implementing CITES for Himalayan Medicinal Plants Nardostachys
grandiflora and Picrorhizakurroa. In: TRAFFIC Bulletin 18, 63-72.

Nabavi SF, Russo GL, Daglia M., Nabavi S.M., Role of quercetin as analternative for
obesity treatment: you are what you eat! Food Chem. 2015. 179, 305-310.

Page |995 Copyright © 2019Authors



THINK INDIA JOURNAL ISSN: 0971-1260

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

Vol-22-NO-30 Special Issue-December-2019

Puri, H. S. Rasayana: Ayurvedic Herbs for Longevity and Rejuvenation. (CRC
Press,2003.)

Rastogi M, Ojha RP, Prabu PC, Devi BP, Agrawal A, Dubey GP. Prevention of age-
associated neurodegeneration and promotion of healthy brain ageing in female Wistar rats
by long term use of bacosides. Biogerontology. 2012 Apr;13

Sareen, an Ahirwar, R Gautam, a Bhadauria R, Fungal Contamination of Some Common
Medicinal Plant Samples of Himachal Pradesh. Sci. & Cult. 2010; 76 (3—4) 118-120.
Selvam, A.B.D., 2008. Inventory of Vegetable Crude Drug samples housed in Botanical
Survey of India, Howrah. Pharmacognosy magazine. 2(3): 61-94.

Sharma N, Pathania V, Singh B & Gupta RC (2012). Intraspecific variability of main
phytochemical compounds in PicrorhizakurroaRoyle ex Benth. from North Indian higher
altitude Himalayas using reversedphase high-performance liquid chromatography. J Med
Plants Res 6(16): 3181-3187.

Singh H, Gahlan P, Dutt S, Ahuja PS & Kumar S (2011). Why uproot Picrorhizakurroa,
an endangered medicinal herb. CurrSci 100(7): 1055-1059.

Singh RH, Narsimhamurthy K, Singh G. Neuronutrient impact of AyurvedicRasayana
therapy in brain aging. Biogerontology. 2008 Dec;9

Stewart, R. R., History and explorations of plants in Pakistan and adjoining areas. In
Flora of Pakistan (eds Nasir, E. and Ali, S. 1.), Islamabad, 1982, pp. 1-186.

Thapliyal S, Mahadevan N &Nanjan MJ (2012). Analysis of Picroside I and Kutkoside in
Picrorhizakurroa and its Formulation by HPTLC. Int J Res Pharm Biomed Sci 3(1): 25-
30.

The wealth of India. A dictionary of Indian raw material and industrial product.Cancer
Research 1985; 1(AB), 185.

Verma P, Mathur AK, Jain SP &Mathur A (2012). In Vitro Conservation of Twenty
Three Overexploited Medicinal Plants Belonging to the Indian Sub-Continent. The Sci
World J 1-10.

Williams R, Minch G, Gyengesi E, Bennett L. Bacopamonnieri (L.) exerts anti-
inflammatory effects on cells of the innate immune system in vitro. Food Funct. 2014 Jan
22.

Zhang YJ, Li W & Zheng M (1994). Chinese-English Chinese Traditional Medicine
World Dictionary. Shanxi People’s Press, Shanxi, China

Page |996 Copyright © 2019Authors



