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ABSTRACT

In recent existence, a number of natural compounds have been identified that could potentially
help in prevention and treatment of diseases. One plant that has been used in mental conditions
and illnesses is Bacopa monnieri Wettst. (Syn Herpestis monniera). It is commonly known as
Indian water hyssop or Brahmi and belongs to the family Scrophulariaceae and useful in
increasing the sharpness of perception by the sense organs and in the promotion of memory in
children. In addition, Brahmi is found to be useful in the prevention and alleviation of
convulsions. In adults, it helps to relieve insomnia. Brahmi has a bitter taste. Traditionally, the
fleshy leaves and stems are made into a paste or pressed for juice extraction. It has been used in
Ayurvedic formulations for conditions ranging from catarrhal complaints, gastrointestinal
disturbances due to excessive tobacco use, habitual abortions and high blood sugar due to
anxiety disorders and epilepsy. In certain parts of India, Brahmi is believed to be an aphrodisiac.

This review is intended to prominence the treatment strategies of Brahmi in terms of various

diseases prevention.
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INTRODUCTION

In recent times, the interest in the use of
herbal products has increased tremendously
in the western world as well as in developed
countries. The vast majorities of currently
available neuro-drugs and herbal remedies
today seem to be reflection of such situation.
Therefore, several plants have been selected
based on their use in traditional systems of
medicine. Bacopa monnieri  (family:
Scrophulariaceae) is a reputed drug of
Ayurveda . Of all Indian herbal therapies,
Bacopa monnieri (BM) was, and still is,
considered to be the premier herb for
treating brain problems and age related
mental decline as well as to improve
cognitive processes. It is also used as a
stomachic, digestive herb and to rejuvenate
for promoting memory and intellect. This
medicinal herb is also useful for skin
disorders, and has been found to act as an
antiepileptic, antipyretic, and analgesic.

In a sector study by the Export—Import Bank
of India, B. monnieri was placed second in a
priority list of the most important medicinal
plants, evaluated on the basis of their

medicinal importance, commercial value,

and potential for further research and
development 12!

The Bacopa monnieri (Common name-
Bramhi, Water hyssop) is a creeping,
glabrous, succulent herb, rooting at nodes
whose habitats include wetlands and muddy
shores. Stem 10-30 cm long, 1-2 mm thick,
soft, glabrous; branches ascending. Leaves
0.6-2.5 cm long and 3-8 mm broad, sessile,
obovate-oblong or spathulate, entire, nerves
obscure and lower surface dotted, flowers
blue or white with purple veins, axillary and
solitary on long pedicles and capsule ovoid
glabrous, up to 5 mm long, no distinct odor,

B4 The plant is

taste slightly bitter
propagated through cuttings. It is known as
Brahmi, Nir-brahmi in Sanskrit, Brihmi-sak,
Jalanimba in Bangali, Brahmi in Hindi,
Nirubrahmi in Kannada, Nirbrahmi in
Malayalam, Marathi and Tamil,
Sambranichettu in Telugu ¥ . Bacopa is
sometimes referred to as an aindri (a
classification), due to its neuro-active
properties ! and may be referred to as
Brahmi ® °. Additionally, due to its
rejuvenative properties and acting on the

brain it is commonly referred to as a Medhya
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Rasayana (another classification), Medhya
denoting the rejuvenative properties on the R20

Nervous System . The main traditional

Base structure of Bacopasides

usages of Bacopa Monnieri are for anxiety,
depression, learning, and various
neuropharmacological disorders™!, whereas
it has also been used for anti-inflammatory,
antipyretic, astringent, laxative, cough,
poisoning, and blood disordersi*?. It has
traditionally been given to children as well R10

( Modified from: Zhou Y, et al. Triterpene soponins from Bacopa monnieri

11
M From recent and their antidepressant effects in two mice models, J Nat Prod. (2007))

to boost brain power

research, it was focused primarily on its

nitive-enhancin ffect ificall
cog e-enhancing  etiects, — specifically Overall structure of Bacopasides as a glycoside.

memory, learning and concentration. The
plant also possesses antioxidant properties,
which finally provide protection from free
radical damage in cardiovascular disease
and certain types of cancers.Flowers and
fruit appear in summer and the entire plant is
used medicinally. ¥

Compounds responsible for the
pharmacological effects of BM include
alkaloids, saponins and sterol. Brahmine an
alkaloid was first reported as isolated
compound U4 of the plant. Later, other

alkaloids like nicotine and herpestine have
( Modified from: Srivastava B et o, Stability Studies of Crude Plant Moterial of Bacopa monnieri

also been reported. BM contains major and Quantitative Determination of Bacopaside | and Bacoside A by HPLC. Phytochem Anal, (2012)

constituents such as des-saponin glycosides-
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triterpenoid Saponins (Bacosides A & B)

181 It also includes other minor constituents
saponins, bacosides Al & A3 7 8
hersaponin ™% Betulic acid, monnierin®”,

alkaloids, Herpestin and Brahmine 4

flavonoids [22] luteolin-7-
glucoside,glucoronyl-7-apigenin and
gluucoronyl-7-luteonin, common

phytosteroids ?®. Of these, the most
bioactive components appear to be Bacoside

A3, Bacopaside Il, and both (jujubogenin
and pseudojujubogenin) Bacosasaponin Cs
[10.24] Temperatures of 40-60°C

(104-140°F) appear to be able to slowly
degrade Bacopasides over time, whereas
heat exposure up to 80°C (176°F) can
rapidly decrease Bacopaside content %!,
Proper storage of Bacopa Monnieri is at
30°C (86°F) or less, with a relative humidity
of 65% or less %°!,

Classification and Chemical constituents:

Classification-
Kingdom : Plantae
Division : Angiospermae
Class : Dicotvledonae
Order ;: Lamiales

Familv : Scrophulariaceae
Genus : Bacopa

Species : monnieri

Figure 1: Bacopa monnieri plant
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Table1l: Chemical Compounds, Melting Points & Yield Percentage of Bacopa

monnieri
Compound Melting Point, ® C Yield (%) on dry
basis
Bacoside A 250°-251{decomposes) 1.54
Bacoside B 2037 (decomposes) 0.63
Betulinic acid 315° 0.11
D-Mannitol 166° 0.02
Stigmastanol 170° 0.0013
b-Sitosterol 137° 0.0014
Stigma sterol 141° 0.003
PHARMACOLOGICAL
ACTIVITIES Neuroprotective Acitivity
Anticancer Activity

Bacopa Monnieri (BM) extract may be able

Different extracts of the plant, bacosides A . .
to increase memory formation by the

and B, bacopasides I, Il, and X, and
enzyme Tryptophan Hydroxylase (TPH2)

bacopasaponin C, showed potent activity in ) ) _
pasap P 4 and increasing the expression of the

a brine shrimp lethality assay (an assay that [33]

serotonin transporter (SERT) . Bacopa

is predictive of potential anticancer activity)

27, 28] does appear to have some connections with

. In addition, the bacoside a fraction .
the serotonin system, and may have

and its individual components were found to . .
downstream effects on the cholinergic

be more active than the bacoside B fraction

20.30] system through this B% 3% Additionally,

. The ethanolic extract of the plant o . . .
dendritic intersections and branching points

exhibited anticancer activity against Walker .
in neurons have been noted to be

carcinosarcoma 256 in rat B and sarcoma-

180 cell culture 2. :
supplementation after 4 and 6 weeks,

proliferated  with  Bacopa  Monnieri
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but failed to have any changes at 2 weeks
381 This neuronal growth effect occurs in
adult rats B and younger rats undergoing
growth spurts, 8 and occur in areas of the
brain known to be involved with memory,
such as the hippocampus and the basolateral
amygdale 2% 3 These changes coincide
with memory enhancement seen in human
studies, where usage for less than 2 weeks is
not associated with any cognitive
enhancement but additional usage is;
implicating dendritic enhancement as a
probable

explanation  for memory

enhancement.

Ethanolic extract of B. monnieri afforded a
neuroprotective role against aluminium-
induced toxicity and prevented oxidative

stress induced by aluminium in the
hippocampus of rats ¥°! and the activity was
comparable to that of a-deprenyl (a
inhibitor  and

monoamine  oxidase-B

neuroprotectant used in  Parkinson’s
disease). The extract used in that study
comprised 55-60 % bacosides “%. The
extract was shown to inhibit lipid per
oxidation, protein oxidation, and lipofuscin
accumulation. Co-administration of the

extract with aluminium was shown to

reverse the aluminium-induced oxidative
stress and ultra structural changes in the

41 and prevent the

hippocampus
accumulation of lipid and protein damage.
Furthermore, the reduced activity of the
endogenous antioxidant enzymes due to

treatment was restored to normal level.
Antioxidant Activity-

Bacopa Monnieri, at 40mg/kg body weight
in rats, has been noted to modulate the stress
response rather than merely suppress it. BM
reduces superoxide dismutase (SOD) levels
by 2.4-fold in the hippocampus at 20mg/kg
oral  ingestion, without significantly
affecting other areas of the brain 2. Bacopa
Monnieri  supplementation can reduce
oxidative damage from aluminium and
prevent an increase in cognitive iron stores
in cases of overload. These effects are also
seen with mercury, in which Bacopa
Monnieri appears to reduce oxidative
damage from mercury on brain tissue in vivo
where near pre-testing levels of damage
were achieved with 40mg/kg bodyweight,
although full protection is not seen ¥, In
general, Bacopa Monnieri appears to protect
the brain from the damage induced by
excessive mineral status !,

The whole plant methanolic extract was

investigated for any in vitro antioxidant

WWW.IfSir.co.in



@‘ 1JSIR

International Journal of Scientific and Innovative Research 2013; 1(2):12-24,

P-ISSN 2347-2189, E- ISSN 2347-4971

property and total phenolic content.
Further, the antioxidant activity of the plant
was studied using three in vitro models. The
methanolic extract of the plant had free-
radical-scavenging activity and provided
protection against DNA damage in human

non-immortalized fibroblasts 41,

Muscle Relaxant Activity

Ethanolic extract of whole plant of BM has
shown cardiac depressive activity on left
ventricular contractility, heart rate and
coronary flow in isolated rabbit heart and it
was found that the activity in all parameters
appears similar like quinidine “®\. Animal
studies have demonstrated that the Bacopa
extract has a relaxant effect on chemically-
induced broncho-constriction and the effect
may be probably via inhibition of calcium
influx into cell membranes. Earlier to this,
Dar and Channa have demonstrated the
broncho-vasodilatory activity of B. monnieri
on the rabbit and guinea pig trachea by in
vitro study. They also demonstrated the
effect of BM on pulmonary artery and aorta
[46].

The anti-ulcer and ulcer-healing activities of
the Bacoppa Monnieri extract may be due to
its effects on various mucosal offensive and

defensive factors “71. In vitro studies have

demonstrated direct spasmolytic activity on
intestinal smooth muscle, via inhibition of
calcium influx across cell membrane
channels. This property of BM may have
beneficial role in conditions characterized
by intestinal spasm such as irritable bowel
syndrome. The results indicated the direct

action of the extract on smooth muscles 81,

Anti-inflammatory and  Anti-

bacterial Activity

The ethanolic extract of B. monnieri (100
mg, i.p.) exhibited a very good anti-
inflammatory activity against carrageenan
induced paw edema in mice and rats, and it
inhibited PGE2-induced

inflammation “®. Bacosine, isolated from

selectively

the plant, exhibited a moderate analgesic
activity and was found to be opioidergic in
nature %, The n-butanol extract of the plant
was shown to have good antibacterial
activity against a battery of human
pathogens and cattle pathogens tested in
vitro BY. Betulinic acid isolated from B.
monnieri showed good antifungal activity
against Alternaria alternata and Fusarium

fusiformis.
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Hepatoprotective Activity-

BM possesses protective effect against
morphine-induced liver and kidney toxicity
in rats. It was found that pretreatment with
BM extract has shown to possess a
significant  protective  effect  against
morphine-induced  liver and  kidney
functions in terms of serum glutamate
oxaloacetate transaminase, serum glutamate
pyruvate transaminase, alkaline
phosphatase, lactate dehydrogenases and
gamma-glutamyl transferase activities and
urea, creatinine and uric acid level

[52]

respectively ®<. Even, alcohol extract of

BM exerted a hepatoprotective effect against

morphine induced liver toxicity 2.

Others

Bacopa monnieri is used for centuries as a
memory  enhancing, anti-inflammatory,

analgesic,  antipyretic,  sedative  and

antiepileptic  agent. = Recent  studies
concluded that extract of Bacopa monnieri
may be an alternative direction for
ameliorating neurodegenerative disorders
like Alzheimer disease and Parkinson’s
disease. This most popular herb is a well-

known memory booster and BM has also

shown to have thrombolytic activity in one

541 In addition to all

recent in vitro study
pharmacological studies mentioned above,
herb-drug and herb-herb interactions of BM
need to be studied. The diverse studies
indicated that interactions between herbal
medicines and synthetic drugs exist and can
have serious consequences % %8, Therefore,
it is necessary to consider the possibility of
BM-drug interactions. The anti-fertility
potential of BM was recently disclosed in
male mice, wherein it was shown to cause
reversible suppression of spermatogenesis
and fertility, without producing apparent
toxic effects '

Many studies have been subject to meta-
analysis, where it is concluded that Bacopa
shows preliminary efficacy in improving
general memory with little influence on
other parameters of cognition % .

The investigation from the neuroprotective
effects of the standardized extract of Bacopa
monnieri (BM) against paraquat/diquat-
induced toxicity (Paraquat exposure as a
potential risk factor for the onset of PD)
showed that a pretreatment with the BM
extract, protected the rat dopaminergic PC12
cell line against paraquat/diquat-induced

toxicity in various cell survival assays .
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DISCUSSION

From the recent researches, it is concluded
that further studies are being conducted to
find out the impact of the extracts on other
mediators of inflammation and its ultimate
effect on gene expression. The botanical
extracts containing multiple classes of
chemical entities with synergic property
may hold a better promise for therapeutic
benefits and applicability in neuroprotection
as compared to single chemical entity. More
recently preclinical studies have reported
cognitive enhancing effects with various
extracts of Bacopa monnieri but the exact
mechanism of its actions is still uncertain as
its multiple active constituents make it
pharmacology complex. Brahmi has been
used as traditional medicine due to its
neurotonic and memory enhancing property.
This study demonstrates that Brahmi extract
diminishes neuronal death induced by
amyloid peptide partly through the
suppression of Acetyl Choline Esterase
activity (AChE). The dual LOX/COX-2
inhibition by Bacopa monnieri explains
history as an efficient herbal medicine for
the treatment of inflammatory disorders.
Overall outcome from the present study
imply the potential of Brahmi extract as a

therapy to prevent memory loss in natural
aging, other diseases as well as an
alternative cure for neurodegenerative
disorders associated with oxidative stress
and amyloid-induced memory failure. The
major  clinical activity in  disease
circumstances might be due to the presence
of biologically active compounds. This
review is intended to accent the treatment
strategies of Brahmi in terms of various

diseases prevention.
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