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Abstract

'This review discusses the clinical potentials of Bacopa mon-
nieri (bacopa, water hyssop, or drahmi). Bacopa is an herb that
combines adaptogenic and nervine properties. Animal and
clinical studies show it to have anxiolytic, antidepressant, cog-
nitive-enhancing, antioxidant, cholinergic, and adaptogenic
actions. These properties make it a highly useful herb to help
patients cope with physical and emotional stress, and the cog-
nitive impairment that usually accompanies aging.

Introduction

In clinical practice, many kinds of stress complicate, and may
often substantially limit, ability to resolve patients’ailments and
symptoms fully. Patients, in addition to their main complaints,
also typically present with physical stress resulting from poor
nutrition, lack of exercise, and exposure to complex environ-
mental chemicals. Usually, an individual blend of emotional
and mental stress—caused by financial worries; lack of sleep;
relationship issues; and other stressors manifesting as fatigue,
depression, and anxiety—is added to the physical stressors. It
has been noted that as many as 75%-90% of visits to primary
care physicians are related to stress.!

'The rapidly aging population has additional problems. Cog-
nitive impairment is reported in almost half of the population
over age 64.2 The elderly worry greatly about the looming loss
of their mental faculties, and both the actual and the feared loss
of memory is a significant stressor in this group. As a result,
treatments that may enhance mental function are particularly
needed in the elderly, as such treatments may mitigate the so-
cial and personal losses associated with cognitive decline and
thereby reduce some of the stress that accompanies aging.

We frequently urge clinicians to incorporate both adap-
togenic and nervine herbs to help treat the stress that virtu-
ally all patients experience.>™* Adaptogenic herbs are used to
strengthen the body’s immune response and increase an indi-
vidual’s ability to cope with physical and mental stress. These
herbs are also used to increase overall vitality. Adaptogens are

generally not used to treat specific ailments but are rather used
on a fairly long-term basis to help a patient achieve a more
healthful state overall. Adaptogens also benefit patients who
constantly develop minor ailments, such as colds.

These herbs also are a great help for patients who are strug-
gling with chronic ailments, for example, autoimmune disease.
Because adaptogens help an individual cope with physical and
mental stress, these herbs are highly useful for people who feel
tired, run-down, “stressed-out,” “burned-out,” and ill.

This replenishment is not an energy boost similar to that of
caffeine or amphetamine in which the temporary boost ulti-
mately depletes patients’ strength further. Instead, these herbs
assist patients to heal during convalescence, serve as prophy-
lactics to build resistance, reduce susceptibility to illness, and
promote health. Adaptogens frequently used in Western bo-
tanical medicine include Withania somnifera (ashwagandha),
Panax quinquefolius (American ginseng), and Eleutherococcus
senticosus (eleuthero).

Nervine herbs have been widely used historically to treat
mild-to-moderate cases of anxiety and depression, as well being
used to promote sleep. While often lacking well-designed clini-
cal studies to support their use, these herbs offer a safe, nonad-
dictive way to help people maintain emotional balance in acute
care settings. Nervines frequently used in Western botanical
medicine include Avena spp. (oat seed), Crataegus spp. (haw-
thorn), Eschscholzia californica (California poppy), Lavandula
spp. (lavender), Matricaria recutita (chamomile), Melissa officina-
fis (lemonbalm), Passiflora spp. (passionflower), Scutellaria lateri-

fora (scullcap), and Verbena spp. (verbena, also called vervain).*

This article reviews an herb with both adaptogenic and nerv-
ine properties—Bacopa monnieri (bacopa or water hyssop).”
This herb has a long history of use in traditional Ayurvedic

“The proper Latin binomial for bacopa is either Bacopa monnieri
or Herpestis monniera (see, e.g., MgGuflin M, Kartesz JT, Leung
AY, Tucker AO. The American Herbal Products Association’s Herbs of
Commerce, 2nd ed. Silver Spring, MD: American Herbal Products
Association, 2000). However, research articles on bacopa very fre-
quently instead mistakenly use a blend of these two Latin names:
Bacopa monniera.
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Forms Dosage

Forms and Dosing of Bacopa

Daily doses in traditional practice

5-10 g of nonstandardized, powdered herb, 30 mL of syrup, or 8-16 mL of infusion

Capsules, often standardized to 20%-50% bacosides
for children

200-400 mg/day in divided doses for adults; 100-200 mg/day in divided doses

Tinctures

1:2 fresh plant or 1:4 recently dried herb, 2-30 mL/day in divided doses

medicine and has properties that recommend it strongly for
more-frequent use by Western practitioners.

Bacopa is also called brahmi, a Sanskrit name it shares with
another herbal restorative, Centella asiatica (gotu kola) because
both herbs are used to improve mental health, intellectual
functioning, and memory as well as promoting longevity and
system restoration.” Because both herbs are used to improve
brain health, both are called 4rahmi.% In Ayurveda, bacopa has
been used for almost 3000 years to treat anxiety, epilepsy, in-
somnia, poor memory, and asthma, as well as being applied as
a cardiac energizer and diuretic.%” Given interesting clinical
research that tends to support bacopa’s historical uses, it would
seem that this plant should be given a more prominent place in
our Western apothecary of adaptogenic and nervine plants.

Constituents and Pharmacologic Properties

Bacopa contains the alkaloid brahmine and the glycoside
asiaticoside, two constituents also found in gofu kola, an herb
that has also demonstrated an anxiolytic effect.»® Bacopa be-
longs to the Scrophulariaceae family and contains the flavonoid
wogonin—as does scullcap, a Western nervine used historically
to treat anxiety and epilepsy.* Animal studies strongly suggest
that bacopa also may have beneficial effects in patients with
epilepsy.” Bacopa’s anxiolytic activity, is generally attributed to
this herb’s saponins, particularly its steroidal saponins and ba-
cosides.® The bacosides are often used to standardize extracts
of bacopa.

Attempts to explain bacopa’s mechanism have not succeeded
tully. Hypothesized mechanisms include cholinergic upregu-
lation, y-aminobutyric acid modulation, antioxidant effects,
protein synthesis in the brain, 5-HT agonism, and modula-
tion of brain stress hormones. Extracts ameliorated 3-amyloid
levels in the brains of transgenic mice, suggesting a potential
relevance to Alzheimer’s disease.” The herb’s cholinergic ef-
tects are multifaceted and include dose-dependent inhibition
of acetylcholinesterase activity in vitro and in animals.’® The
herb normalized blood levels of corticosterone and monoam-
ine levels in brains of animals subjected to acute and chronic
stress models.!! Bacopa’s constituents facilitated mental reten-
tion and reversed amnesic effects in various study models.

Bacopa’s powers as an antioxidant are well-established, and,
because its constituents are lipophilic, these constituents have
the ability to cross the blood—brain barrier. Bacopa increased
the activity of antioxidant enzymes in various portions of rat
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brains. This herb also increased the animal’s levels of serotonin,
a brain chemical that promotes relaxation.” There are also pre-
liminary studies showing the plant to be effective for treating
stress (e.g., by showing an adaptogenic effect).®

Animal studies support the use of bacopa to reduce anxiety
and depression as well as to enhance learning. In an animal
model of anxiety, bacopa and its saponin bacoside A had an
anxiolytic effect equivalent to lorazepam.'> While lorazepam
caused amnesia, bacopa actually enhanced memory. Other
studies showed antidepressant activity in various models. In
one study, 20-40 mg/kg of bacopa produced an antidepressant
effect equivalent to that of imipramine in rodents.!® In rats and
dogs, an aqueous extract of bacopa had a tranquilizing effect,
while an alcoholic extract improved motor learning in rats.

Bacopa had an antispasmodic effect on intestinal smooth
muscle, to prevent—or enhance healing of—gastric ulcers.
This effect included an antimicrobial action against Helico-
bacter py/ori.é

Clinical Studies

There are various clinical studies on the effect of bacopa on
mood and learning. Most of these studies used 300 mg of ba-
copa extract per day, usually for a 12-week period.

Bacopa enhanced memory in a trial of 46 healthy volunteers
(ages 18-60) who took 300 mg of bacopa extract per day for

Bacopa enhanced memory in a trial
of 46 healthy volunteers.

12 weeks. The positive changes in learning rate, speed of in-
formation-processing, and anxiety reduction were statistically
significant at 12 weeks but not at 5 weeks.!

Ninety-eight adults (>55 years old) without signs of dementia
were give 300 mg BacoMind extract (derived from 6 g of crude
herb) daily for 12 weeks.!> Eighty-one individuals completed
the study, which showed that bacopa improved memory acquisi-
tion and retention. However, the bacopa group in this study had
significantly more side-effects (stool frequency, nausea, and ab-
dominal cramping) than the placebo group had. The researchers
theorize that these side-effects may be caused by the cholinergic
effect of bacopa.!® In contrast, intestinal side-effects were much



less-frequent and much milder in a phase I trial of BacoMind
in which participants took escalating amounts of BacoMind
(300-450 mg daily) over a 30-day period.'® No detrimental ef-
fects were reported in another clinical study in which partici-
pants also took a daily 300 mg dose of BacoMind.”

In a randomized, placebo-controlled study, healthy volun-
teers took 300 mg of KeenMind (Keen Health Pty. Ltd.), a
bacopa extract standardized to contain at least 55% bacosides
A and B, with each capsule equivalent to 3 g of dried herb over
a 12-week treatment period. Working memory performance
in various computerized tasks improved in the bacopa group
of this study. The bacopa group also reported a much greater
incidence of increased energy, mild diarrhea (in a few cases),
and a reduced number of dreams; while the placebo group had
more oral problems and bruising but, overall, the differences in
adverse effects were deemed to be minor and insignificant.®

In a 3-month study of 76 healthy adults (ages 40-65), ba-
copa (at 300 mg/day) improved retention of new information
in latter recall of word pairs.”1? Follow-up tests suggested that
this improvement was caused by a decrease in rate of forgetting
rather than by an enhancement of rate of learning—a result
that has yet to be replicated in other studies.

Forty-eight healthy individuals (> 65 years old) without
signs of dementia or memory issues completed a random-
ized, placebo-controlled, and double-blinded study on ba-
copa. The active group was given 300 mg of bacopa (a 50:1
extract standardized to 50% bacosides and manufactured to
be the equivalent of 15 g of herb and 150 mg of bacosides A
and B). In the bacopa group, positive effects were noted on
various measures of cognitive performance, and reduced de-
pression and anxiety were noted on several measures. Anxiety
and depression actually increased in the placebo group. The
researchers commented that bacopa’s positive effect on cog-
nition might result either from the herb’s direct effects on
brain chemistry and memory processes or, equally, a greater
tolerance for the frustration of repeated testing or a reduction
in test-taking anxiety. The researchers also suggested that the
increase in anxiety and depression in the placebo group was
likely the results the rigors of repeated testing.’

A few studies used slightly higher or lower doses of bacopa.
Twenty-eight children with IQs between 70 and 90 (considered
to be “slow learners”) took a 225-mg BacoMind tablet each day for
4 months. The herb improved many aspects of memory in these
children, including working memory and logical memory.2°

Another randomized, double-blinded, placebo-controlled
study investigated 65 adults (ages 50-75) who, for at least 1
year prior to the study, had complained of memory impairment
but had not showed any major cognitive deficits. Participants
in the active group were given a 450-mg BacoMind capsule for
12 weeks and then were studied during a 12-week withdrawal
period. Bacopa improved results on tests measuring attention
and verbal memory as well as improving auditory reception of
information and immediate attention skills. This dose of ba-
copa was well-tolerated, without significant adverse effects.!”

A 3-month study of adults (> 55 years old) with evidence of
age-associated memory impairment, who were given 250 mg/day
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Bacopa monnieri (bacopa) flower. Drawing © 2011, by Kathy Abascal, BS, JD,
RH (AHG).

of bacopa, found improved logical memory and paired associate
learning at 12 weeks. This improvement persisted at a follow-up 4
weeks after the study was concluded.?!

Forty healthy males were randomized to take 500 mg of
bacopa or 200 mg of caffeine daily for 16 weeks. In vari-
ous cognitive tests, bacopa improved reaction times as well or
better than caffeine but without the side-effects that caffeine
can cause.’ The improvement in stimulus—response time mir-
rored an earlier study by Stough et al., in which the speed of
visual information processing and reaction time increased.!*

There are also reports of a number of clinical studies for
which we were unable to obtain and review the original study
data. In an uncontrolled study of 36 children with hyperac-
tivity disorder, 100 mg/day of bacopa for 12 weeks reportedly
improved scores on several cognitive assessments.?? Similar
results were reportedly obtained in an uncontrolled study of
a group of patients with anxiety neurosis.?? In another study,
bacopa enhanced memory, arithmetic skills, and some aspects
of verbal communication in students of average intelligence.?*
Bacopa was said to be useful for “renovating and revitalizing
intellectual behavior in children.”f There are also reports that
bacopa, in syrup form at a dose of 350 mg 3 times/day for 3
months, improved learning, memory, perception, and reaction
time in 20 schoolchildren.> Bacopa reportedly was made avail-
able for clinical use by the Central Drug Research Institute
in Lucknow, India, based on positive clinical study results.?’

TBarbhaiya HC, Desai RP, Saxena VS, et al. Efficacy and tolerability
of BacoMind on memory improvement in elderly participants—
a double blind placebo controlled study. ] Pharmacol Toxicol
2008;3:425-434, quoting Sharma R, Chaturvedi C, Tewari PV. Ef-
ficacy of Bacopa monnieri in revitalizing intellectual functions in chil-
dren. ] Res Educ Indian Med 1987;6:1-10.
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Positive results were obtained in an additional clinical study
of BacoMind.?¢

There are two negative studies on bacopa. In both, bacopa
was administered for only a brief period of time, suggesting
that the herb’s effects build over time and that instant results
should not be expected. One of these studies looked at the ef-
fect of a single dose, tested 2 hours after administration.” The
other trial studied the effect of bacopa combined with Ginkgo

biloba (ginkgo) after 4 weeks of treatment.?8

Safety and Potential Drug Interactions

Overall, bacopa appears to be both safe and well-tolerated.®
It has a very long history of use and its LD, in rats is very high.
One study using the concentrated bacopa extract BacoMind
reported a fairly significant number of adverse gastrointestinal
effects.’® The researchers theorized that the side-effects may
have been caused by the cholinergic effect of bacopa and urged
caution when using the herb with cholinergic drugs often used

Bacopa is generating a ﬁzir amount

of excitement because few herbs, and

yet fewer drugs, show an ability to
improve cognition and memory.

in dementia. In contrast, intestinal side-effects were much less
frequent and much milder in a phase I trial of BacoMind in
which participants took an escalating amount of BacoMind
(300-450 mg daily) over a 30-day period,'® and no detrimen-
tal effects were reported in another clinical study in which par-
ticipants also took a daily 300 mg dose of BacoMind.!”

Animal models suggest that bacopa may decrease the tox-
icity of the drugs morphine and phenytoin. It appears to po-
tentiate the sedative effects of phenobarbital and chlorprom-
azine, suggesting that caution and forethought is warranted
when combining bacopa with these types of drugs to avoid
overmedication.®

Conclusion

Bacopa is generating a fair amount of excitement because
tew herbs, and yet fewer drugs, show an ability to improve cog-
nition and memory. This herb and its constituents are being
investigated as potentially helpful for addressing the dementia
that occurs in Alzheimer’s disease, sometimes in epilepsy, and
in various other disorders.

#Personal communication with Todd Caldecott, AHG; see also www.
toddcaldecott.com/index.php/herbs/learning-herbs/384-brahmi Ac-
cessed December 8,2010.
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It is unrealistic to expect this herb to be curative for a dis-
ease such as Alzheimer’s. However, bacopa has a real role to
play as part of any treatment for patients in which anxiety, de-
pression, or mental function are issues. Ayurvedic colleagues
typically use bacopa as a mental/nervous restorative to calm
and balance the mind. Ayurvedic clinical applications range
from treating insomnia and attention-deficit hyperactivity
disorder to depression and dementia. Bacopa is also used to
ameliorate the mental/emotional aspects of hypothyroid-
ism.¥ We should use it similarly in our practices. In summary,
bacopa combines attributes of an adaptogen, a multifaceted
nervine, and a cognitive enhancer that is greatly needed in
our botanical apothecary. |
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