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T — Anxiety Support contains phytotherapeutic extracts of Erythrina

SLEEP ARCHITECTURE mulungu, Ocimum tenuiflorum, Schisandra chinensis, Rehmannia
glutinosa, Asparagus racemosus, Cinnamomium vera. Anxiety
Support is specially formulated to combat anxiety and insomnia. It
has other positive effects including improving your cardiac
functioning, supporting your liver, lowering your blood pressure,
and improving your memory. It mimics the behavior of the
essential amino acid, GABA, and binds to the GABA receptors in

SUPPORT your brain which helps to regulate your nervous system function,
CALM - BALANCE leading to lower anxiety. Lower levels of GABA in the brain can lead
W - e to depression, anxiety, and sleep disturbances. It also contains key
- adaptogens to help the body and mind regulate stress. Isolated

alkaloids from Erythrina mulungu plants have shown anxiolytic
effects in different animal models. Tinctures and decoctions made from the leaves or barks of E.
mulungu are often used in Brazilian traditional medicine as mild sedatives and to treat insomnia and
depression. There is accumulating evidence that changes in several neurotransmitter systems underlie
anxiety disorders. This erythrinian alkaloid from E. americana is widely used as selective antagonist of
neuronal a4B2 nicotinic receptors at nanomolar concentrations. Because the E. mulungu alkaloids are
structurally related to DHBE and other erythrinian alkaloids known to act on nicotinic receptors. At least
two E. mulungu alkaloids are potent antagonists of a42 nicotinic receptors and provide a strong working
hypothesis for the mechanism of action of the plant extracts, traditionally used to treat insomnia and
agitation. Using advanced laboratory extraction apparatus & proprietary production protocols, these
phytochemicals are known for their anxiety reducing properties.

The most frequent mental health issues are anxiety disorders. The most widespread subcategory of
mental diseases is anxiety disorders, which affect up to 13.3% of people in the U.S. Generalized anxiety
disorder (GAD), phobic disorders, panic disorders, and two conditions that are frequently limited to
childhood—separation anxiety and selective mutism—all fall under the umbrella of anxiety disorders.
Since anxiety can also be a major symptom of other mental or physical illnesses, a thorough differential
diagnosis is crucial. The initial choices for therapeutic approaches are psychotherapy and medication
therapy. Without anxiety, it would be hard for a person to survive on their own. Anxiety is a normal and
basic feeling. Not only can anxiety disorders per se cause pathologically heightened anxiety, but the
majority of other mental illnesses as well. Cognitive-behavioral therapies and psychopharmacological
medications are both effective ways to treat anxiety problems. Through advancements in the field of
Phytotherapeutic Extract Formulations treating anxiety with natural therapies are now possible.

Mulungu - The Mulungu Tree, scientific name Erythrina mulungu, is a medicinal plant found in the Amazon region
of South America. The primary use of mulungu is to combat anxiety and insomnia. It has other positive effects
including improve your cardiac functioning, support your liver, lower your blood pressure, and improve your
memory. Mulungu mimics the behavior of the essential amino acid, GABA. It binds to the GABA receptors in your
brain which helps to regulate your nervous system function, leading to lower anxiety. Lower levels of GABA in the
brain can lead to depression, anxiety, and sleep disturbances.

Tulsi Leaf- ocimum tenuilorum is also known as Holy Basil, and has many uses from clearing up bronchitis to easing
symptoms from malaria. It is an adaptogen —it helps your body deal with stress of any kind. So, it is helpful for anxiety.
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Studies in both humans and animals have shown that it can reduce stress, help you sleep better, and reduce overall
exhaustion. Studies have shown taking Tulsi daily can have the same effect as popular anti-anxiety and anti-
depression pharmaceuticals. In the Hindu religion, Tulsi is a sacred plant. It is seen as the manifestation of the
goddess of the same name, and the avatar of the deity Lakshmi. It is used in many rituals and many Hindu homes
have tulsi plants in special containers. Anyone who waters or cares for a tulsi plant in Hindu culture is said to gain
favor and grace with the god Vishnu.

Schisandra Berry-Schisandra, also known magnolia berry, is a plant that is native to China and far eastern regions of
Russia. This herb is very important in Chinese medicine. Schisandra is another adaptogen which means that it helps
to balance your body and mind. It helps you resist stress and anxiety by regulating cortisol production. Cortisol is the
stress hormone and while it does have an important function, too much of it can make you feel overly stressed and
anxious. Taking schisandra can also increase your energy, Studies have shown that it also improves concentration
and mental endurance. The nutrients and alkaloids within the supplement can even slow the aging process.
Schisandra blocks the formation of amyloid beta peptides in your brain. This presents amyloid plaque from forming,
which is one of the factors in people with Alzheimer’s disease.

Rehmannia Root- Chinese Foxglove, has a powerful general balancing effect, and strengthens overworked adrenal
glands, and calms a wired nervous system. It mainly works by regulating the stress hormones released by the adrenal
glands. Rehmannia may help to slow neurodegenerative disorders by preventing cell death.

Shatavari Root - asparagus racemosus grows primarily in India and the Himalayas. Shatavari contains 3 known
antioxidants — racemofuran, asparagamine A, and racemol. These help to prevent cell damage and fight diseases
caused by cell deterioration. It can also relieve inflammation, stop diarrhea, and help reduce theeffects of aging.
Shatavari works with neurotransmitters in your brain to relieve negative depressive symptoms.

Cinnamomium vera - Contains antioxidants, including polyphenols, phenolic acid and flavonoids. These compounds
work to fight oxidative stress in the body and aid in the prevention of chronic disease.



Department of Psy-
chiatry and Psycho-
therapy, Campus
Charité Mitte (CCM),
Charité—Universi-
tatsmedizin Berlin:
Prof. Dr. med.
Andreas Strohle

Institute of General
Practice, Faculty of
Medicine, Ludwig-

Maximilians-Universi-

tat Miinchen:
Prof. Dr. med.
Dipl.-Pad. Jochen
Gensichen, MPH

Department of Psy-
chiatry and Psycho-
therapy, University
Hospital of Freiburg:
Prof. Dr. Dr. med.
Katharina Domschke

Continuing Medical Education

MEDICINE

The Diagnosis and Treatment of Anxiety

Disorders

Andreas Strohle, Jochen Gensichen, Katharina Domschke

Summary

Background: Anxiety disorders are the most common type of mental illness in Europe, with a 12-month prevalence of 14%
among persons aged 14 to 65. Their onset is usually in adolescence or early adulthood. The affected patients often develop

further mental or somatic illnesses (sequential comorbidity).

Methods: This review is based on pertinent publications retrieved by a selective search in PubMed.

Results: The group of anxiety disorders includes generalized anxiety disorder (GAD), phobic disorders, panic disorders, and two
disorders that are often restricted to childhood—separation anxiety and selective mutism. A comprehensive differential diag-
nostic evaluation is essential, because anxiety can be a principal manifestation of other types of mental or somatic illness as
well. Psychotherapy and treatment with psychoactive drugs are the therapeutic strategies of first choice. Of all types of psycho-
therapy, cognitive behavioral therapy has the best documented efficacy. Modern antidepressants are the drugs of first choice for
the treatment of panic disorders, agoraphobia, social phobia, and GAS; pregabalin is a further drug of first choice for GAS.

Conclusion: In general, anxiety disorders can now be effectively treated. Patients should be informed of the therapeutic options
and should be involved in treatment planning. Current research efforts are centered on individualized and therefore, it is hoped,
even more effective treatment approaches than are available at present.
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without which individual survival would be im-

possible. Pathologically increased anxiety can arise
not only in anxiety disorders per se, but also in most other
types of mental illness. Anxiety can also be a warning sig-
nal of potential harm in somatic illnesses, such as myo-
cardial infarction or hypoglycemia in a diabetic patient; it
naturally requires an entirely different therapeutic ap-
proach in such situations. For any patient presenting with
pathologically increased anxiety, a thorough psychiatric
and somatic evaluation is needed so that an underlying
pulmonary (el), cardiovascular (e2), neurological (e3), or
endocrine disease (e.g., of the thyroid gland) (e4) can be
ruled out. Anxiety reactions as such are important indi-
cators of a possible threat to homeostasis; anxiety is con-
sidered a disease requiring treatment when it arises in the

ﬂ nxiety is a a normal and necessary basic emotion

Anxiety disorders

Anxiety is considered a disease requiring treatment when it
arises in the absence of any threat, or in disproportionate
relation to a threat, and keeps the affected individual from
leading a normal life.

Deutsches Arzteblatt International | Dtsch Arztebl Int 2018; 115: 611-20

absence of any threat, or in disproportionate relation to a
threat, and keeps the affected individual from leading a
normal life.

Learning objectives
After reading this article, the reader should
® know that anxiety disorders are common mental
illnesses of early onset that elevate the risk of
developing further mental illnesses;
® understand the clinical manifestations of anxiety
disorders;
® be aware of the current treatments of first choice.

Methods
This review is based on pertinent publications retrieved
by a selective search in PubMed.

Sex ratio
Women are affected two to three times as commonly as men.
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Current Diagnosis and Treatment of Anxiety Disorders

Alexander Bystritsky, MD, PhD; Sahib S. Khalsa, MD, PhD; Michael E. Cameron, PhD;
and Jason Schiffman, MD, MA, MBA

ABSTRACT

Anxiety disorders are the most prevalent mental health
conditions. Although they are less visible than schizophrenia,
depression, and bipolar disorder, they can be just as disabling.
The diagnoses of anxiety disorders are being continuously
revised. Both dimensional and structural diagnoses have been
used in clinical treatment and research, and both methods have
been proposed for the new classification in the Diagnostic and
Statistical Manual of Mental Disorders IV (DSM-5). However,
each of these approaches has limitations. More recently, the
emphasis in diagnosis has focused on neuroimaging and ge-
netic research. This approach is based partly on the need for
a more comprehensive understanding of how biology, stress,
and genetics interact to shape the symptoms of anxiety.

Anxiety disorders can be effectively treated with psycho-
pharmacological and cognitive-behavioral interventions. These
interventions have different symptom targets; thus, logical
combinations of these strategies need to be further studied
in order to improve future outcomes. New developments are
forthcoming in the field of alternative strategies for managing
anxiety and for treatment-resistant cases. Additional treatment
enhancements should include the development of algorithms
that can be easily used in primary care and with greater focus
on managing functional impairment in patients with anxiety.

INTRODUCTION

Anxiety disorders are present in up to 13.3% of individuals in
the U.S. and constitute the most prevalent subgroup of mental
disorders.! The extent of their prevalence was first revealed
in the Epidemiological Catchments Area study about 26 years
ago.? Despite their widespread prevalence, these disorders have
not received the same recognition as other major syndromes
such as mood and psychotic disorders; in addition, the primary
care physician is usually the principal assessor and treatment
provider.>* As aresult of this management environment, anxiety
disorders can be said to account for decreased productivity,
increased morbidity and mortality rates, and the growth of
alcohol and drug abuse in a large segment of the population.>”

Anxiety disorders currently included in the Diagnostic and
Statistical Manual of Mental Disorders, 4th ed., text revision

Dr. Bystritsky is Professor of Psychiatry and Biobehavioral Sciences
and Director of the Anxiety Disorders Program at the Neuropsychiatric
Institute and Hospital, David Geffen School of Medicine, University
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Anxiety Disorders Clinic in the Department of Psychiatry; Dr. Cam-
eron is Clinical Professor of Psychiatry and Biobehavioral Sciences;
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of the authors are employees at the Semel Institute for Neuroscience
and Human Behavior, University of California—Los Angeles.
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(DSM IV-TR) are listed in Table 1.5

Advances in anxiety research over the previous decade are
likely to be reflected in modifications of diagnostic criteria in
the upcoming DSM-5,° planned for publication in May 2013. For
instance, post-traumatic stress disorder (PTSD) and obsessive—
compulsive disorder (OCD) have been reclassified in the sepa-
rate domains of Trauma and Stressor Related Disorders and
Obsessive-Compulsive and Related Disorders, respectively.!®!!

In this article, we review the challenges to the diagnosis
of anxiety disorders, provide a model that explains how
anxiety symptoms occur and change over time, highlight the
neurotransmitter systems affected by these disorders, and
discuss the roles and relative efficacy of pharmacological and
non-pharmacological interventions.

DIAGNOSTIC DILEMMAS

Within the past 10 years or so, epidemiological data have
been used in the attempt to refine the boundaries of diagnostic
categories of anxiety disorders. The results of this approach
have been progressively reflected from DSM I1I'to IIIR to DSM
IV-TR (see Table 1) and, finally, to DSM-5. However, this effort
has been hampered by the extensive presence of comorbidities
in patients with anxiety, as revealed by the National Comorbidity
Survey (NCS).! For instance, in patients with some disorders
such as generalized anxiety disorder (GAD) and social anxiety
disorder (SAD), the presence of comorbidities is a rule rather
than the exception. In clinical practice and in research, it is
not unusual to find the coexistence of two or more diagnosable
conditions in the same patient or at least symptomatic overlap
with several subsyndromal states. This is particularly true for
symptom overlap between different anxiety disorders, depres-
sion, and alcohol and drug abuse.®

A related phenomenon is the emergence of different dis-
orders in the same patient over a lifetime. For example, dur-
ing an initial evaluation, the original diagnosis could be panic
disorder that resolves after treatment, and then presents after a
few years with symptoms more suitable to a diagnosis of OCD
or GAD. Whether this process reflects a primary diathesis or
two distinct entities is uncertain.

Another significant problem with the present classification
of anxiety disorders is the absence of known etiological factors
and of specific treatments for different diagnostic categories.
Studying the genetic underpinnings of anxiety disorders using
molecular biological techniques has failed to produce a single
gene or a cluster of genes implicated as an etiologic factor for

Disclosure: Dr. Bystritsky reports that he has received honoraria,
research grants, and travel reimbursements from AstraZeneca, Takeda,
and Brainsway. He has also served as a consultant for UpToDate, John
Wiley & Sons, Brainsonix Corp., and Consumer Brands. Dr. Khalsa,
Dr. Cameron, and Dr. Schiffman report that they have no financial
or commercial relationships in regard to this article. This work was
supported in part by a grant from the Saban Family Foundation.
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Erythrina mulungu Alkaloids Are Potent Inhibitors of
Neuronal Nicotinic Receptor Currents in Mammalian
Cells

Pedro Setti-Perdigdo’, Maria A. R. Serrano?, Otavio A. Flausino, Jr%, Vanderlan S. Bolzani?,
Marilia Z. P. Guimaraes', Newton G. Castro'*

1 Laboratério de Farmacologia Molecular, Instituto de Ciéncias Biomédicas, Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brazil, 2 Nucleo de Bioensaios,
Biossintese e Ecofisiologia de Produtos Naturais (NuBBE), Instituto de Quimica, Universidade Estadual Paulista Jilio de Mesquita Filho, Araraquara, Brazil

Abstract

Crude extracts and three isolated alkaloids from Erythrina mulungu plants have shown anxiolytic effects in different animal
models. We investigated whether these alkaloids could affect nicotinic acetylcholine receptors and if they are selective for
different central nervous system (CNS) subtypes. Screening experiments were performed using a single concentration of the
alkaloid co-applied with acetylcholine in whole cell patch-clamp recordings in three different cell models: (i) PC12 cells
natively expressing a3* nicotinic acetylcholine receptors; (i) cultured hippocampal neurons natively expressing o7* nicotinic
acetylcholine receptors; and (iii) HEK 293 cells heterologoulsy expressing 42 nicotinic acetylcholine receptors. For all three
receptors, the percent inhibition of acetylcholine-activated currents by (+)-11a-hydroxyerysotrine was the lowest, whereas
(+)-erythravine and (+)-114-hydroxyerythravine inhibited the currents to a greater extent. For the latter two substances, we
obtained concentration-response curves with a pre-application protocol for the a7* and a4B2 nicotinic acetylcholine
receptors. The ICs5, obtained with (+)-erythravine and (+)-11a-hydroxyerythravine were 6 uM and 5 pM for the a7* receptors,
and 13 nM and 4 nM for the a4B2 receptors, respectively. Our data suggest that these Erythrina alkaloids may exert their
behavioral effects through inhibition of CNS nicotinic acetylcholine receptors, particularly the 2432 subtype.

Citation: Setti-Perdigao P, Serrano MAR, Flausino OA Jr, Bolzani VS, Guimaraes MZP, et al. (2013) Erythrina mulungu Alkaloids Are Potent Inhibitors of Neuronal
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There is accumulating evidence that changes in several
neurotransmitter systems underlie anxiety disorders. The cholin-
ergic system and particularly the nicotinic acetylcholine receptors
modulate behavioral correlates of anxiety in the rat [11-14].
Nicotine and other nicotinic acetylcholine receptor agonists have
complex anxiogenic effects that can be antagonized by dihydro-f-
erythroidine (DHPBE, Fig. 1) [11,15]. This erythrinian alkaloid
from E. americana is widely used as selective antagonist of neuronal
a4P2 nicotinic receptors at nanomolar concentrations [16,17].
Because the E. mulungu alkaloids are structurally related to DHBE
and other erythrinian alkaloids known to act on nicotinic receptors
[18], we investigated three orally active E. mulungu alkaloids (Fig. 1)
as possible modulators of CNS nicotinic receptor channels using
patch-clamp electrophysiology.

Introduction

Erythrina mulungu (Papilionaceae) is a native tree from Southern
Brazil, known as mulungu or coral tree due to its reddish flowers
[1]. Tinctures and decoctions made from the leaves or barks of E.
mulungu are often used in Brazilian traditional medicine as mild
sedatives and to treat insomnia and depression [2]. Aqueous
alcoholic extracts of E. mulungu produce anxiolytic-like effects in
rats submitted to elevated T-maze and light/dark transition tests
[3,4], as well as antinociceptive and anticonvulsant effects in mice
[5,6], raising interest in the discovery of neuroactive compounds in
the plant. Three previously known and one novel erythrinian
alkaloid recently isolated from the flowers of E. mulungu
reproduced some of the CNS effects of the polar extracts [7—
10]. In particular, oral administration of (+)-erythravine and (+)-

11a-hydroxyerythravine induced anxiolytic-like effects compara-
ble to that of diazepam in mice, while (+)-11a-hydroxyerysotrine
was only effective in some tests [8,9]. Because these alkaloids were
effective at low oral doses (3-10 mg/kg p.o.) that did not disrupt
locomotion or exploratory activity, the authors suggested that the
mechanism was non-GABAergic [8], but the molecular targets
remained to be investigated.

PLOS ONE | www.plosone.org

Methods

Ethics Statement

Animals were bred and treated in accordance with the NIH
Guide for the Care and Use of Laboratory Animals. All
experimental procedures were carried out in order to minimize
animal suffering and were approved by the Ethics Committee on

December 2013 | Volume 8 | Issue 12 | 82726
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Effect of Erythrina mulungu on anxiety during extraction of third molars
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Abstract

Objectives: The aim of the present study was to evaluate the effect of Eryrhrina mulungu on the control of dental
anxiety in patients who had under gone bilateral extraction of asymptomatic, impacted mandibular third molars.
Material and Methods: In a randomized, double-blind, crossover study, 30 healthy volunteers (5 men and 25 wom-
en, over I8 years of age), received either 500mg of E.mulungu (Mulungu Matusa®) or 500 mg of placebo, p.o., one
hour before surgical procedure. The level ofanxiety was assessed through questionnaire sand physical parameters,
such as blood pressure, heart rate andoxygen saturation. Data were analyzed by Chi-square test, ANOVA (Tukey
test) and Friedman with significance level of 5%.

Results: A higher preference (Chi-square, p = 0.0062) for E. mudungu was observed for both genders. Volunteers
with higher anxiety levels tended to to prefer E. mulungu. No statistically significant differences were verified in
blood pressure (one-way ANOVA, p = 0.1259), heart rate (Friedman, p> 0.05) and oxygen saturation (Friedman, p
= 0.7664) among periods and types of treatments.

Conclusions: E. mulungu showed an anxiolytic effect without significant changes in physiological parameters. It
could be considered as an alternative to control the anxiety in adult patients undergoing mandibular thirdmolars

surgery.

Key words: Anxiety, Erythrina mulungy, thivd molar, oral surgery.

Introduction in 40-50% of the general population (3). Among dental
From the simplest procedure to a more invasive one, such procedures, minor oral surgeries tend to cause a lot of
as surgery, anxiety is a common problem faced in the anxiety to patients because they are linked to the pos-
dentist office When these feelings of anxiety and fear oc- sibility of pain. The surgery to remove the third molaris
cur due to the prospect of dental treatment, it is known considered the most dreadful for patients, even higher
as dental anxiety (1,2). Fear and anxiety about dental than those surgeries performed toremove hard and soft
treatment are important clinical problems and they occur tissue from injuries or insertion of implants {4).
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Effect of Erythrina velutina and
Erythrina mulungu in rats submitted
to animal models of anxiety and
depression
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Abstract

Erythrina velutina (EV) and Erythrina mulungu (EM), popularly used ~ Key words

in Brazil as tranquilizing agents, were studied. The effects of acuteand ~ « Erythrina velutina
chronic oral treatment with a water:alcohol extract of EV (7:3, plant  * Erythrina mulungu
grounded stem bark; acute = 100, 200, 400 mg/kg; chronic = 50, 100,  * Elevated T:maze test
200 mg/kg) were evaluated in rats (N = 11-12) submitted to the Forc.ed swim test
elevated T-maze (for avoidance and escape measurements) model of ~ ° Anxiety .
anxiety. This model was selected for its presumed capacity to elicit ~* Depression
specific subtypes of anxiety disorders recognized in clinical practice:

avoidance has been related to generalized anxiety and escape to panic.

Additionally, animals were treated with the same doses of EV and EM

(water:alcohol 7:3, inflorescence extract) and submitted to the forced

swim test for the evaluation of antidepressant activity (N =7-10). Both

treatment regimens with EV impaired elevated T-maze avoidance

latencies, without altering escape, in a way similar to the reference

drug diazepam (avoidance 1, mean + SEM, acute study: 131.1 +45.5

(control), 9.0 + 3.3 (diazepam), 12.7 + 2.9 (200 mg/kg), 28.8 + 15.3

(400 mg/kg); chronic study: 131.7 + 46.9 (control), 35.8 + 29.7

(diazepam), 24.4 + 10.4 (50 mg/kg), 29.7 + 11.5 (200 mg/kg)).

Neither EV nor EM altered measurements performed in the forced

swim test, in contrast to the reference drug imipramine that signifi-

cantly decreased immobility time after chronic treatment. These re-

sults were not due to motor alterations since no significant effects were

detected in an open field. These observations suggest that EV exerts

anxiolytic-like effects on a specific subset of defensive behaviors

which have been associated with generalized anxiety disorder.

Introduction Erythrina plants produce alkaloids, fla-
vonoids and terpenes (3,4) and are also com-

Atleast 110 species of the genus Erythrina  monly used in folk medicine due to their
have been identified (1) and many of them tranquilizing effects (5). In fact, Erythrina
are native to the American continent (2). americana has been shown to possess anti-

Braz ] Med Biol Res 39(2) 2006
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A randomized, double-blind,
placebo-controlled trial
investigating the effects of an
Ocimum tenuiflorum (Holy Basil)
extract (Holixer™) on stress,
mood, and sleep in adults
experiencing stress

Adrian L. Lopresti*?*, Stephen J. Smith!?, Alexandra P. Metse3*
and Peter D. Drummond?

*Clinical Research Australia, Perth, WA, Australia, 2Healthy Ageing Research Centre and Discipline of
Psychology, College of Science, Health, Engineering and Education, Murdoch University, Perth, WA,
Australia, *School of Health and Behavioural Sciences, University of the Sunshine Coast, Sippy
Downs, QLD, Australia, *School of Psychology, University of Newcastle, University Drive, Callaghan,
NSW, Australia

Background: In Ayurveda, Ocimum tenuiflorum (Holy Basil) is referred to as
“the elixir of life” and is believed to promote longevity and general wellbeing.
Although limited, there are clinical trials to suggest Ocimum tenuiflorum has
anti-stress effects.

Purpose: Examine the effects of a standardized Ocimum tenuiflorum extract
(Holixer™) on subjective and objective measures of stress and sleep quality in
adults experiencing stress.

Study design: Two-arm, parallel-group, 8-week, randomized, double-blind,
placebo-controlled trial. Australian and New Zealand Clinical Trials Registry trial
registration number ACTRN12621000609853.

Methods: One hundred volunteers aged 18-65 years received either 125 mg
of Ocimum tenuiflorum twice daily or a placebo. Outcome measures included
the Perceived Stress Scale (PSS) (primary outcome measure), Profile of Mood
States, Athens Insomnia Scale (AlS), Restorative Sleep Questionnaire, and
the Patient-Reported Outcomes Measurement Information System-29. Sleep
quality was also assessed using a wrist-worn sleep tracker (Fitbit), and stress
changes were examined by measuring between-group differences in hair
cortisol and stress responses after exposure to an experiment stress procedure
known as the Maastricht Acute Stress Test (MAST).

Results: Compared to the placebo, Ocimum tenuiflorum supplementation
was associated with greater improvements in PSS (p = 0.003) and AIS
(p =0.025) scores; and at week 8, concentrations in hair cortisol were
also lower (p = 0.025). Moreover, Ocimum tenuiflorum supplementation was
associated with a buffered stress responses after exposure to the MAST
as demonstrated by significantly lower concentrations in salivary cortisol
(p = 0.001), salivary amylase (p = 0.001), systolic (p = 0.010) and diastolic
(p = 0.025) blood pressure, and subjective stress ratings (p < 0.001). Ocimum
tenuiflorum supplementation was well-tolerated with no reports of major
adverse effects.
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Ingredients as Promising Resources for the
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Abstract: Neurological diseases (NDs) are a leading cause of death worldwide and tend to mainly
affect people under the age of 50. High rates of premature death and disability caused by NDs
undoubtedly constrain societal development. However, effective therapeutic drugs and methods are
very limited. Schisandra chinensis Fructus (SCF) is the dry ripe fruit of Schisandra chinensis (Turcz.)
Baill, which has been used in traditional Chinese medicine for thousands of years. Recent research has
indicated that SCF and its active ingredients show a protective role in NDs, including cerebrovascular
diseases, neurodegenerative diseases, or depression. The key neuroprotective mechanisms of SCF
and its active ingredients have been demonstrated to include antioxidation, suppression of apoptosis,
anti-inflammation, regulation of neurotransmitters, and modulation of brain-derived neurotrophic
factor (BDNF) related pathways. This paper summarizes studies of the role of SCF and its active
ingredients in protecting against NDs, and highlights them as promising resources for future
treatment. Furthermore, novel insights on the future challenges of SCF and its active ingredients
are offered.

Keywords: Schisandra chinensis Fructus; active ingredients; neurological diseases;
molecular mechanism

1. Introduction

Neurological diseases (NDs) are a major public health problem, with high prevalence, and leading
to disability and mortality. The World Health Organization estimates that NDs and their sequelae
affect as many as one billion people worldwide and are major factors contributing to associated
disability and suffering. Cerebrovascular diseases, neurodegenerative diseases, and mental disorders,
such as stroke and dementia, rank among the leading causes of death and disability, often affecting
the adults in working-age [1]. The health index level of NDs is closely related to the level of regional
socioeconomic development. In low- and middle-income countries, the prognosis of NDs is worse,
as the resources to treat and manage patients are limited [2]. In China, the prevalence of cerebrovascular
diseases has increased to 12.3%o in rural areas, as evidenced by a survey taken every five years,
from 1993 to 2013 [3]. The current number of cardiovascular and cerebrovascular diseases patients is
290 million, including 13 million stroke patients.

The treatment of NDs, including stroke and Alzheimer’s disease (AD), is critical to patients’
lifespan and quality of life. However, effective therapeutic drugs and methods are very limited.
Even in high-income countries, stroke remains a common cause of death and disability [4], and women

Int. J. Mol. Sci. 2018, 19, 1970; d0i:10.3390/ijms19071970 www.mdpi.com/journal/ijms
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ETHANOMEDICINAL, PHYTOCHEMICAL AND PHARMACOLOGICAL INVESTIGATION
OF OCIMUM TENUIFLORUM LINN.

U. K. Ilyas ', Deepshikha P. Katare *and Vidhu Aeri ~*

Department of Pharmacognosy and Phytochemistry ', School of Pharmaceutical Education and Research,
Jamia Hamdard, New Delhi - 110062, Delhi, India.

Proteomic and Translational Research Lab 2, Centre for Medical Biotechnology, Amity Institute of
Biotechnology, Amity University, Noida - 201313, Uttar Pradesh, India.

Keywords: ABSTRACT: Ocimum tenuiflorum Linn. commonly known as holy
basil, tulsi is an aromatic perennial plant in the family Lamiaceae. It is
native to the Indian subcontinent and cultivated plant throughout the
Southeast Asian tropics, where the leaves, seeds ad stem of tulsi are used
for valuable source of culinary and traditional medicinal uses. Indian
material medica describes the use of the plants in a variety of ailments
such as immunostimulatory effect, gastric antiulcer activity, diabetics
mellitus, hyperlipidemia, wound healing effects, protective effect,
chemopreventive activity, and blood pressure, efc. The present review
aims to summarize up to date information on the ethnomedicinal,
phytochemical and pharmacological activity. Until now, highly complex
natural molecules have identified including fixed oils, essential oils,
triterpenes, flavonoids, flavonoid glycosides, polysaccharides, phenolic
glycoside, lignans, and norlignans. In addition to solvent extracts, these
individual active compounds have been suggested for ethano-
pharmacological activities. Although the results are promising in-vitro
and in-vivo preclinical studies, clinical studies are insufficient; therefore,
further investigation of each active compound need to be done to validate
its therapeutic effects and to ensure its toxicity, safety, and efficacy.

Ocimum tenuiflorum Linn.,
Phytochemistry, Bioactivity,
Polyphenols, Neolignan
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INTRODUCTION: Ocimum sanctum Linn. Herbal extracts are included in Ayurvedic remedies

(Sanskrit: Tulasi; Family: Lamiaceae), popularly
called holy basil or Ocimum teinufolium is widely
distributed almost covering entire India. Many
therapeutic activities have been attributed to the
Tulsi plant, not only in Ayurveda and Siddha but
also in Unani, Greek, and Roman System of
Medicine for various ailments.
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for the common cold, stomach disorders, headache,
and heart disease, inflammation, malaria, and
diverse forms of poisoning.

It is an erect, much divided subordinate shrub, 34-
62 cm height, with simple opposite green or purple
leaves; leaf: dark green to green in color, opposite
arrangement, stipule, absent, petiole and are ovate,
up to 5 cm long, usually somewhat toothed;
margin: serrated, fluorescence: raceme type, floral
bracts: caudiform in shape, flowers: vertical, 5-7
mm in length, calyx; greenish in colour, 5 in
number, corolla; bilabiate in shape and covered
with scattered hair, white petals, stamen: 4,
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Research progress on classical traditional Chinese medicine formula Lily R)
Bulb and Rehmannia Decoction in the treatment of depression
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ARTICLE INFO ABSTRACT

Depression pertains to the category of "Emotional Diseases" in traditional Chinese medicine (TCM). Its clinical
symptoms are similar to the manifestations of "lily disease" from the TCM classics Synopsis of the Golden Chamber
written by Zhang Zhongjing in the Han Dynasty. Also in this book, Lily Bulb and Rehmannia Decoction (LBRD) is
the formula for the treatment of "lily disease". The classical herbal formula LBRD is composed of two herbs lily
bulb and fresh rehmannia juice, with the function of nourishing yin and replenishing heart and lung. It has been
clinically applied to treat "lily disease" for two thousand years. In this review, we focused on recent evidence
linking LBRD and depression extracting data from animal and clinical studies, summarizing the primitive dosage
and producing area of genuine medicinal materials of LBRD, clinical application, pharmacological mechanism
and the effective substance basis for the treatment of depression. In conclusion, we discussed existing problems
and future perspective. This systematic review will seek to enhance our understanding about pharmacology
mechanism, herb-prescribing and recipe-constructing, and the development of novel formula for depression

Keywords:

Depression

Lily Bulb and Rehmannia Decoction
Standard formula
Pharmacodynamic mechanism

treatments.

1. Introduction

Depression is a common neuropsychiatric disorder with the signs
and symptoms like lack of motivation, inability to feel pleasure, re-
traction from social interaction, cognitive difficulties and changes in
appetite [1,2]. Depression affects a significant portion of the world’s
population annually and, according to the estimates of World Health
Organization (WHO), it is the primary cause of disability around the
world [3]. Extensive researches have been done in past decades; how-
ever, the etiology of depression is still indefinable, its diagnosis unclear
and the pharmacotherapy ineffective [4]. This may be due to poor
understanding of the pathophysiology mechanism of depression.

Different investigators suggested that depression is actually a bunch
of different diseases, with overlapping causal pathways, instigating
from the interaction between genetic and environmental factors [5].
The sustained stress to the genetically susceptible individuals leads to
the deficits of hypothalamus-pituitary-adrenal axis (HPA), monoamine,
neurotrophic factors, and cytokines, which induce neuron atrophy and

dysfunction in brain reward circuits, such as the nucleus accumbens
(NAc), prefrontal cortex (PFC), ventral tegmental area (VTA) and ba-
solateral amygdale (BLA), in the depressive individuals and depression-
like animals [6,7]. In clinical, the selective serotonin reuptake in-
hibitors (SSRT) and serotonin and norepinephrine reuptake inhibitors
(SNRT) based on the theory of monoamine transmitter imbalances, are
now being employed in the treatment of the full spectrum of depressive
disorders [8]. However, the overall clinical cure rate is less than 50%,
and the side-effects are often pretty grim with pharmacologic therapies
[9]. Hence, the available drugs sluggish the symptomatic chain of de-
pression, without tumbling the fundamental pathogenesis of depres-
sion. Therefore, novel therapies which may avert or impede the de-
velopment of depression are urgently needed.

Recently, perpetual extensive studies to search for herbal formula
from traditional Chinese medicine (TCM) are carried out. Indeed, some
TCM formulas are highly potent and work on multi-targets with low
toxicity for the treatment of depression, although the underlying mo-
lecular mechanisms have not been fully elucidated [10-13]. These
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Willd roots in mice
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Ethanolic extract of the roots of 4. racemosus improved the stress tolerance in chemical writhing test and swimming
endurance test at all the doses as compared to stress control group. Restraint stress induced elevation of blood glucose,
triglyceride and cholesterol levels were significantly lowered by pretreatment with extract. Moreover, stress induced
variations in levels of lipid peroxidation, nitric oxide, protein and glutathione content in mouse brain were significantly
ameliorated by pretreatment with extract. The extract attenuated the elevated weight of adrenal glands and increased the
reduced weight of the spleen during stress. In conclusion, the results suggest antistress property of Asparagus racemosus in

different model of stress.

Keywords: Antistress, Asparagus racemosus, Restraint stress, Root extract, Saponins

Stress, a pattern of metabolic and behavioral reactions
occurs in response to physical, chemical, biological
and emotional changes and helps in strengthening the
organism'. If the stress is extreme, the homeostatic
mechanisms of the organism become deficit and the
survival of the organism is threatened. Stress triggers
a wide range of the body changes called General
Adaptation Syndrome (GAS) and induce a marked
rise in the brain levels of biogenic amines such as
adrenaline and nor-adrenaline which assist the
organisms to cope with stress®’. Endocrine response
to stress is mediated by secretion of glucorticoids®.
However, increased and prolonged severe stress
is responsible for fatigue, reduced stamina, lowered
mood and in the etiopathogenesis of variety of
diseases like depression, anxiety, immunosuppression,
endocrine disorders, male impotency, cognitive
dysfunction, peptic ulcer, hypertension and ulcerative
colitis”.

Moreover, there are reports suggesting the
contribution of stress in oxidant production in brain.
Restraint stress in animal results in oxidative stress
i.e. increased production of reactive oxygen species
which can cause tissue damage by reacting
with lipids, DNA and proteins®. In today’s world,
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oxidative stress has been implicated in over
hundreds of disease states which range from arthritis
and connective tissue disorder to carcinogenesis,
aging, physical injury, infection and acquired
immunodeficiency syndrome’.

Asparagus racemosus Willd. (Liliaceae), commonly
known as Satavari or Satawar is used by the Indian
traditional system of medicine (Ayurveda and Yunani)
for the treatment of various ailments. The roots
are used in dysentery, tumors, inflammation,
neuropathy, bronchitis, hyperacidity, conjunctivitis,
spasm, chronic fever, rheumatism, tuberculosis,
epilepsy, leprosy and skin diseases®''. The major
active constituents of 4. racemosus roots are steroidal
saponins (Shatavarin I-IV)'®. Quantitative analysis of
A. racemosus root extract revealed the presence of
flavonoids (36.743.9 mg/100 mL), polyphenols
(88.249.3 mg/100 mL) and vitamin C (42.4+5.1 mg/
100 mL)"%. In Ayurveda, Asparagus racemosus is
described as a ‘rasayana’ herb. ‘Rasayana’ is a group
of plant drugs known to promote physical and mental
health, improve defence mechanisms of the body
and enhance longevity".

Chronic stress leads to many degenerative diseases,
as well as premature aging, hence there is a great need
for safe and effective prevention strategies to combat
the ravages of stress on the nervous system. In an
attempt to identify herbal drug with potent antistress
activity, the present study has been undertaken to



