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1. Introduction

Anxiety, fear and worry are all completely natural human feelings. If these feelings occur
and endure for an extended period, it affects both physical and mental health. This leads to
clinical anxiety disorders. There are many types of treatment available to treat anxiety
disorders. This article outlines more common herbal remedies to treat anxiety disorders.
Anxiety is an aversive emotional state, in which the feeling of fear is disproportionate to the
threat (Weinberger, 2001). Anxiety is implicated in a number of psychiatric disorders, such as
depression, panic attacks, phobias, generalized anxiety disorder, obsessive-compulsive
disorder and post-traumatic stress disorder (Gross and Hen, 2004). Anxiety disorders are the
most common class of neuropsychiatric disorders in USA (Kessler et al., 2005) and many other
countries (Alonso and Lepine, 2007). The life time prevalence of panic attacks (a form of
anxiety disorder) is around 7-9% in most countries and 1% alone in India with the prevalence
of generalized anxiety disorder is very high i.e. 8.5% in the general population (WHO, 2001).
Anxiety disorders affect 16.6% of population worldwide (Somers et al., 2006) and numerous
efforts have been made to understand the pathophysiology of the disease and treatments.
According to the Diagnostic and Statistical Manual of Mental Disorders (DSM-1V-TR),
anxiety is characterized by a feeling of persistent worry that hinders an individual’s ability
to relax [Diagnostic and Statistical Manual of Mental Disorders Washington D.C.: American
Psychiatric Association, 4 2000]. Anxiety disorders are described and classified in DSM and
several anxiety disorders share common clinical symptoms such as widespread anxiety,
physiological anxiety symptoms, and behavioral disturbances.

2. Common anxiety disorders

2.1 Generalized anxiety disorders (GAD)

Generalized anxiety disorder is a syndrome of ongoing anxiety and worry about many
events or feelings that the patient generally recognizes as extreme and inappropriate (DSM-
IV-TR). Individuals manifest both physical and psychological symptoms leading to
significant distress or impairment.
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274 Different Views of Anxiety Disorders

2.2 Obsessive-compulsive disorder (OCD)

People suffering from OCD tend to have bothersome and intrusive thoughts that generate
anxiety (obsession) and perform repetitive actions (compulsion). Obsessions include
unwanted thoughts, impulses, or images that cause great anxiety. Compulsions include
repetitive behaviors or mental acts that those affected feel driven to perform.

2.3 Panic disorder

People suffering from panic disorders often have panic attacks, defined as discrete periods
of sudden symptom onset usually peaking in 10 minutes and can occur with most anxiety
disorders.

2.4 Post-traumatic stress disorder (PTSD)

Individuals with PTSD avoid stimuli associated with the trauma and feel an extreme
amount of fear and anxiety after presenting stimuli. Stress is a condition which affects
physiological and psychological homeostasis. Evidence indicates that chronic repeated
stress precipitates neuropsychiatric disorders like anxiety and depression (Holsboer, 1988;
McEwen and Stellar, 1993; McEwen, 2000; Vyas et al.,, 2002; Veena et al., 2009b; 2011).
Previous work in an animal model of stress revealed that chronic stress impairs learning in
the T-maze (Sunanda et al., 2000a) and radial arm maze (Srikumar et al., 2006; 2007; Veena et
al., 2009a) tasks in addition to inducing anxiety-like behavior (Adamec et al., 1999; Vyas et al.,
2002; Govindarajan et al., 2006). Stress-induced behavioral impairments are associated with
structural (Ramkumar et al., 2008; Shankaranarayana Rao et al., 2001; Shankaranarayana Rao
& Raju, 2004; 2005; 2007), biochemical (Sunanda et al., 2000b), molecular (Bennur et al., 2007;
Pawlak et al., 2005; Veena et al., 2011) and electrophysiological (Hegde et al., 2008) alterations
in the hippocampus and amygdala regions. Recent studies have clearly demonstrated the
abnormal synaptic plasticity is responsible for cognitive deficits including enhanced anxiety in
fragile X mental retardation and autism (Dolen et al., 2007; Hayashi et al., 2007). Induction of
progressive plasticity is known to be responsible for amelioration of stress-induced cognitive
deficits and depression-like behavior by enriched environment and brain stimulation
rewarding experience (Asha Devi et al., 2011; Ramkumar et al., 2008; Shankaranarayana Rao,
2009; 2010; Veena et al., 2009a).

Anxiety and other psychiatric conditions are one of the most frequent conditions seen by
clinicians and often require long-term treatment with medications. Selective serotonin
reuptake inhibitor (SSRI) and benzodiazepines are important class of drugs used to treat
generalized anxiety disorders (Davidson, 2001; Davidson, 2009) and depression (Bhagya et
al., 2008; Bhagya et al., 2011). With the increasing cost of anti-anxiety medications and their
increased side effects like suicidal ideation, decreased alertness, sexual dysfunction and
dependency (Hu et al., 2004; Gunnell et al., 2005; O'brien, 2005; Lader et al., 2009), drugs of
natural origin are promising alternatives to treat neuropsychiatric disorders (Kienzle-Horn,
2002; Carlini, 2003).

3. Common herbal remedies for anxiety

Ayurveda, the Indian traditional system of medicine uses herbs and their preparations to
treat various neuropsychiatric disorders. Numerous herbs have been used for centuries in
folk and other traditional medicine to calm the mind and positively enhance mood. Herbal
medicine which plays an important role in developing countries, are once again becoming
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popular throughout developing and developed countries. Study by Sparreboom et al.
(2004) revealed that use of herbal medicine is increasing enormously in the Western world.
In spite of the large number of animal studies evaluating the potential anxiolytic effects of
plant extracts, very few controlled studies have been conducted in a clinical setup. The
efficacy and safety of utilizing these natural drugs to treat anxiety, has only just begun to be
exactly tested in clinical trials within the last 10 to 15 years (Saeed et al., 2007; Garcia-Garcia
et al., 2008; Kinrys et al., 2009). For instance, both Kava-kava (Piper methysticum) and St.
John's wort (Hypericum perforatum) showed beneficial effectiveness in double blind,
randomized placebo controlled trials to treat anxiety and depression (Ernst, 2002). Also,
extracts of valerian, hops, lemon balm and passion flower preparations have been employed
for the prevention and treatment of psychiatric disorders such as anxiety, sleep disorders,
convulsions, cognitive impairment and depression (Beaubrun and Gray, 2000). The
commonly used herbal remedies for treating anxiety disorders are described below.

3.1 Passion flower

Passiflora incarnata is a folk remedy for anxiety. The anxiolytic effects of passionflower are well
documented in rodents (Dhawan et al.,, 2001; Dhawan et al., 2002). In randomized double-
blind study, passion flower extract was effective in 18 generalised anxiety disorder (GAD) out-
patients as compared to oxazepam. Also, impairment in the job performance was increased in
oxazepam group as compared to Passiflora extract treated group (Akhondzadeh et al., 2001).
In another double-blind placebo-controlled study, preoperative oral Passiflora incarnata reduces
anxiety in ambulatory surgery patients (Movafegh et al., 2008).

3.2 Kava kava (Piper methysticum)

There is substantial evidence that kava has a positive effect on the symptoms of anxiety
disorders. Animal studies have demonstrated anti-anxiety activity of kava (Garrett et al.,
2003; Bruner and Anderson, 2009). Several randomized double-blind clinical studies in GAD
patients showed beneficial effect of kava-kava in reducing anxiety (Watkins et al., 2001;
Connor and Davidson, 2002; Boerner et al., 2003; Sarris et al., 2009). Kava-kava was used in
numerous controlled clinical studies to treat anxiety disorders, but the subjects included in
these studies were heterogeneous i.e., they were diagnosed with agoraphobia, specific
phobia, social phobia, adjustment disorder with anxiety (Volz and Kieser, 1997; Malsch and
Kieser, 2001; Gastpar and Klimm, 2003; Lehrl, 2004). In the study by Connor & Davidson,
kava extract was compared with placebo in GAD patients (2002). In another 8-week
randomized, double-blind multi-center clinical trial, the efficacy of Piper methysticum was
compared with two anxiolytic drugs opipramol and buspirone in GAD patients (Boerner et
al., 2003). Meta-analysis study by Pittler and Ernst reinforced the anxiolytic effect of kava in
generalized anxiety patients and indicated a significant reduction in anxiety parameters
evaluated by the Hamilton Anxiety (HAMA) scale (Pittler and Ernst, 2000; 2002).

3.3 St. John’s wort (Hypericum perforatum)

St. John's wort is a popular supplement for treating depression but is much less popular for
treating anxiety disorders. Studies conducted by Flausino et al. and Singewald et al. have
shown that chronic administration of Hypericum perforatum induced an antidepressant-like
effect in Magnesium-depleted mice in the forced swim test and anxiolytic effect in the
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elevated T-maze and the light/dark transition test (Flausino, Jr. et al., 2002; Singewald et al.,
2004). St. John’s wort administration resulted in anti-anxiety effect in animal models of
restraint stress and sleep deprivation (Flausino, Jr. et al., 2002; Singewald et al., 2004; Kumar
and Singh, 2007; Kumar et al.,, 2010). Hypericum perforatum inhibits the reuptake of
serotonin, noradrenaline, dopamine (Wonnemann et al., 2000) and modulates neuronal
excitability via glutamatergic and GABAergic mechanisms (Langosch et al., 2002).

Studies specifically testing the effects of St. John’s wort on patients with anxiety are
extremely limited. The evidence of positive effects of St. John's wort on anxiety disorders is
weak. No placebo-controlled, randomized, double-blind trials have shown St. John’s wort to
be effective in treating generalized anxiety disorder, post-traumatic stress disorder,
obsessive-compulsive disorder (OCD), or phobias. Volz et al. (2002) showed that Hypericum
extract to 149 out patients diagnosed with somatization disorder, undifferentiated
somatoform disorder, or somatoform autonomic dysfunctions, significantly reduced anxiety
scores in HAMA scale. Another open-label uncontrolled observation with 500 subjects
showed beneficial effect of St. John’s wort extract in reducing anxiety disorder symptoms in
patients diagnosed with depression comorbid with anxiety (Muller et al., 2003). However,
stronger evidence is needed before St. John’s wort should be considered as a treatment
option for patients with diagnosable anxiety disorders.

3.4 Valeriana officinalis

Valerian is one of the most popularly used herbal medicines for insomnia (Donath et al., 2000)
and is also used to treat anxiety. Hydroalcoholic and aqueous extracts of valerian roots have
shown affinity for the GABA-A receptor in the brains of rats (Benke et al., 2009). In humans,
valerian has been successful in the treatment of insomnia and tension (Schmidt-Voigt, 1986;
Vorbach, 1996; Leathwood, 1985; Donath et al., 2000; Stevinson and Ernst, 2000; Ziegler, 2002).
Andreatini et al. (2002) compared the extract of Valeriana officinalis L. (81mg of valepotriates as
active ingredients) with placebo and diazepam (6.5 mg) in patients with GAD (DSM-III-R, 12
patients per group). Only the diazepam and valepotriates groups showed a significant
reduction in the psychic factor of HAMA scale and the preliminary data obtained in the
present study suggest that the valepotriates may have a potential anxiolytic effect on the
psychic symptoms of anxiety. The limitations of this study are small sample size and a low
dose of diazepam, such studies should be replicated with improved methodological design.

3.5 Ginkgo biloba

Extract of Ginkgo biloba (EGb 761) significantly reduced the detrimental effect of learned
helplessness in a subsequent conditioned avoidance task. In the elevated plus maze,
senescent mice treated with EGb 761 spent more time in open arms than those treated with
vehicle control (Ward et al., 2002). Woelke et al. (2007) compared a standardized extract of
Ginkgo biloba L. (EGb 761) in doses of 480mg and 240mg with placebo for four weeks,
involving patients with GAD and adjustment disorder with anxious mood (DSM-III-R). The
two doses of EGb 761 showed a greater reduction in HAMA scores compared to placebo, as
well as a statistically significant reduction in somatic symptoms compared to baseline
(which was not observed in the placebo group).

3.6 Galphimia glauca
Galphimia glauca Cav. is a plant used in Mexican traditional medicine as a "nerve
tranquilizer". Previous studies have demonstrated anxiolytic effect of methanolic extract
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from this plant species. Herrera-Arellano et al. (2007) conducted a controlled study
comparing the extract Galphimia glauca Cav. with lorazepam in patients with GAD with 72
and 80 patients per group, respectively. Both groups of patients showed a significant
reduction in scores of HAMA, without any difference between treatments.

3.7 Matricaria recutita (chamomile)

Chamomile is one of the most popular single ingredient of herbal teas, or tisanes.
Chamomile tea, brewed from dried flower heads is used traditionally for several medicinal
purposes like gastrointestinal tract ailments. Other uses include allergic rhinitis, attention
deficit-hyperactivity disorder (ADHD), restlessness, insomnia, dysmenorrhea, mastitis and
varicose ulcers. Chamomile contains flavonoids, which exert benzodiazepine-like activity
(Avallone et al., 2000) and also has a phosphodiesterase inhibitory action, which leads to
increased cAMP levels (Kuppusamy and Das, 1992). A recent study evaluated the efficacy of
a standardized extract of Matricaria recutita (L), compared with placebo for eight weeks in
patients with mild to moderate GAD (DSM-1V). There was a statistically significant
reduction in the scores of HAMA in the group treated with extract compared to placebo-
treated group (Amsterdam et al., 2009).

3.8 Astragalus membranaceus

Astragalus membranaceus (AM) is a useful Korean herb that has been clinically prescribed
for stress-related illness. AM significantly restores learning and memory deficits in
chronically stressed rats. In the elevated plus maze, AM treatment significantly increases
the time spent in the open arms compared to control group. It also enhanced choline
acetyltransferase (ChAT) expression in stressed rats (Park et al., 2009). No clinical data is
available for its anxiolytic effect. But one clinical study demonstrated the protective effect

of astragalous on oxidative stress status in maintenance of hemodialysis patients (Qu et
al., 2008).

4. Indian traditional herbs

4.1 Centella asiatica (Mandookaparni or Gotu Kola)

Centella asiatica is reputed for its beneficial effects in various neurological disorders. Gotu
Kola has been used for centuries in Ayurvedic and traditional Chinese medicine to alleviate
symptoms of depression and anxiety. Recent studies in the rat have shown that long-term
pretreatment with Gotu Kola decreases locomotor activity, enhance elevated-plus maze
performance and attenuate acoustic startle response (Chen et al., 2006; Wijeweera et al.,
2006). In a double-blind, placebo-controlled study, the anxiolytic activity of Centella asiatica
in healthy subjects was undertaken and compared to placebo, Gotu Kola significantly
reduced peak acoustic startle response amplitude 30 and 60 minutes after treatment
(Bradwejn et al., 2000). In another clinical study, 70% hydro-ethanolic extract of Centella
asiatica was given to 33 participants for two months and Hamilton's Brief Psychiatric Rating
Scale (BPRS) was used to screen the subjects. The results show that, Mandookaparni
significantly attenuated anxiety related disorders (Jana et al., 2010). These preliminary
findings suggest that Centella asiatica has anxiolytic activity in humans and it remains to be
seen whether this herb has therapeutic efficacy in the treatment of anxiety syndromes in
large population.
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4.2 Bacopa monnieri (Brahmi)

In Indian traditional medicine, several herbs have been used as nerve tonics. The most
popular of these herbs is brahmi, a well known memory booster. This herb is used by
Ayurvedic medical practitioners for almost 3000 years. The traditional use of brahmi as an
anti-anxiety remedy in Ayurvedic medicine is supported by both animal and clinical
studies. Brahmi is used in Indian tradition medicine in treatment of number of brain
disorders namely anxiety and poor memory (Singh and Dhawan, 1997). Pharmacologically,
Bacopa monnieri comprises of five major saponins: bacoside A3, bacopaside II,
bacopasaponin C isomer, bacopasaponin C and bacopaside I (Phrompittayarat et al., 2007).
Bacopa monniera extract or its constituent bacosides showed anxiolytic activity in animals
(Bhattacharya and Ghosal, 1998: Shankar and Singh, 2000; Singh et al., 1979: Singh and
Singh, 1980) and Singh et al. (1996) suggest an involvement of the GABA-ergic activity in
brahmi’s action on central nervous system . Brahmi not only enhances memory, it also shows
an anti-stress effect. Pretreatment with Bacosides resulted in decrease Hsp expression in
the hippocampus; it restored P450 enzyme activity and increased superoxide dismutase
activity in the stressed rats. Brahmi modulates the activities of Hsp70, P450 and SOD and
thereby protects the brain from deleterious effect of stress (Kar Chowdhury et al., 2002). In
another study, pretreatment with brahmi restored both acute and chronic immobilization
stress-induced changes in ulcer index, adrenal gland weight, creatine kinase, and aspartate
aminotransferase (Rai et al., 2003). Treatment with Bacopa monnieri extract 40 mg/kg/day
effectively reversed behavioral deficits of PCAPP mice in open field tests compared with
non-transgenic controls (Holcomb et al., 2006).

Previous clinical study demonstrated that administration of brahmi syrup to 35 patients
diagnosed with anxiety neurosis resulted in significant decrease in anxiety symptoms and
level of anxiety (Asthana et al., 1996). In a recent randomized, double-blind, placebo
controlled clinical trial, effect of standardized Bacopa monniera extract in healthy elderly
patients on anxiety, depression and recall memory was evaluated. Bacopa participants had
enhanced delayed word recall memory scores in Rey Auditory Verbal Learning Test (AVLT)
compared to placebo. Affective measures like depression scores, anxiety scores, and heart
rate decreased in due course for the Bacopa group but increased for the placebo group
(Calabrese et al., 2008). In a study by Stough et al., the chronic effects of brahmi extract were
examined on memory function in forty six healthy human subjects aged between 18 to 60
years. The study was a double-blind placebo-controlled independent group design in which
subjects were randomly allocated to one of the two treatment conditions, i.e., brahmi extract
(300 mg) or placebo. Neuropsychological tests were conducted pre-baseline and at 5 and 12
weeks post-drug administration. Brahmi extract significantly improved speed of visual
information processing measured by the Inspection Time, learning rate and memory
consolidation measured by Auditory Verbal Learning Test, and state anxiety examined
using Strait-Trait Anxiety Inventory. The results of the clinical trial suggested that brahmi
extract improved higher order cognitive processes that are critically dependent on the input
of information from our environment such as learning and memory (Stough et al., 2001).
Another study to measure the effect of brahmi extract on human memory was conducted by
Roodenrys et al. (2002). Seventy six adults aged between 40 and 65 years volunteered for the
double-blind randomized, placebo control study in which various memory functions were
tested and levels of anxiety measured in three testing sessions: one prior to the trial, one
after three months on the trial, and one six weeks after the completion of the trial. The

www.intechopen.com



Herbal Remedies to Treat Anxiety Disorders 279

results showed a significant effect of brahmi on the test for the retention of new information.
In the follow-up tests it was found that the rate of learning was unaffected, suggesting that
brahmi decreases the rate of forgetting of newly acquired information.

4.3 Withania somnifera (ashwagandha)

This has been an important herb in use within Ayurvedic and indigenous medical systems
for over 3000 years. Both preclinical and clinical studies demonstrate the use of ashwagandha
for anxiety, inflammation, Parkinson’s disease, cognitive and neurological disorders. It is
also used therapeutically as an adaptogen in nervous exhaustion, insomnia, debility due to
stress (Mishra et al., 2000; Withania, Monograph 2004). Preclinically, the extract of Withania
somnifera (WS) root exhibited anxiolytic activity in the elevated plus-maze, social interaction
and feeding latency in an unfamiliar environment (Bhattacharya et al., 2000). Chronic stress-
induced hyperglycemia, cognitive deficits, immunosupression and depression was
attenuated by ashwagandha. The results indicate that ashwagandha has significant antistress
adaptogenic activity, confirming the clinical use of the plant in Ayurveda (Bhattacharya and
Muruganandam, 2003). A recent study has demonstrated the anxiolytic potential of a
compound natural health product which had Withania as the main herb in an open label
human trial (Seely and Singh, 2007). Also, studies have demonstrated that WS possesses
GABA-mimetic properties (Kulkarni and Verma, 1993a; Mehta et al., 1991). Since GABA
agonism has been linked to anxiolysis (Stahl, 1998), the extracts of WS may have beneficial
effect in anxiety and related disorders. A double blind placebo control study in patients with
ICD-10 anxiety disorders, 6 weeks treatment with ethanolic extract of W. somnifera showed
anxiolytic activity over placebo. The extract was well tolerated and did not cause more
adverse effects than placebo. So, it was concluded that the ethanolic extract of WS has useful
anxiolytic potential (Andrade et al., 2000).

5. Polyherbal formulations

In Ayurveda, compound formulations are generally used in the therapy as the combination
of many drugs provides a synergistic therapeutic effect and also includes ingredients which
help to minimize the adverse effects of few other major drugs. A recent study demonstrated
adaptogenic potential of a compound natural health product which had Withania as the
main herb in an open label human trial. An open-label and uncontrolled clinical trial
evaluated the impact of OCTA® on known parameters of stress (OCTA®©, an aqueous-based
liquid herbal preparation consisting of eight herbs as follows: W. somnifera, Lagerstroemia
speciosa, Bacopa monniera, Zizyphus jujuba, Morinda citrifolia, Punica granatum, Shisandrae
chinensis and Lycium barbarum) (Seely and Singh, 2007). Another herbal formulation, Sumind
is (Ayurvedic nomenclature and the quantity of each ingredient are given in parentheses),
Nardostachys atamans (Jatamansi), Acorus calamus (Vacha), Celastrus paniculata (Jyotishmati),
Convolvulus microphyllus (Shankapushpi), Bacopa monnieri (Brahmi), Withania somnifera
(Ashwagadha), Valerian wallichii (Tagara), Eclipta alba (Bhringaraja). Sumind showed
antidepressant activity as indicated by reduced immobility time in rats subjected to swim
stress. It also restored biogenic amine levels to normal levels and reduced corticosterone
levels in stressed rats (Nanjappa et al., 2007).

Mentat (BR-16A) is an herbal medication contains 20 different ingredients. The main herbs
present in the mentat are Brahmi (Bacopa monnieri), Mandookparni (Centella asiatica).
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Ashwagandha (Withania somnifera), Jatamansi (Nardostachys jatamansi), Shankhapuspi (Evolvulus
alsinoides), Tagar (Valeriana wallichi). Vach (Acorus calamus), Guduchi (Tinospora cordifolia),
Malkangni (Celastrus paniculatus), Kuth (Saussurea lappa) Amla (Embelica officinalis), Terminalia
chebula and Terminalia belerica. Some of these plants namely, B. monnieri, C. asiatica, W.
somnifera, N. jatamansi, E. alsinoides, V. wallichi, A. calamus, T. cordifolia and C. paniculatus,
have been classified in Ayurveda as Medharasayanas and claimed to improve memory and
intellect (Sharma, 1978). Polyherbal formulations are generally used in Ayurveda, based on
the concept that such combinations provide synergistic therapeutic effect. Mice show a
natural aversion to open and high spaces and therefore, spend more time in enclosed arms.
Mice receiving chronic treatment with BR-16A-Mentat (100 mg/kg) followed by ethanol
failed to show any withdrawal-induced anxiety. There was a significant decrease in the time
spent in closed arms. The duration and the number of entries in open arms increased
significantly as compared with the ethanol withdrawn group (Kulkarni and Verma, 1993b).
Also, the anti-stress effect of mentat was evident against social isolation-induced stress in
mice (Kumar and Kulkarni, 2006).

Agrawal et al. (1990a,b) reported that BR-16A improves memory parameters and decreases
anxiety parameters in normal volunteers. Also, mentat (BR-16) brought about marked
improvement in memory in all age groups and caused decrease in anxiety level and
neuroticism index (Agrawal et al., 1991). Mentat in the form of syrup was given to patients
of anxiety neurosis and depression in a placebo controlled study. Both anxiety and
depressive patients showed memory impairment and also increased fatiguability. 3 month
treatment with Mentat improved memory and decreased fatiguability in these patients
(Sharma et al., 1990). Psychological problems like stress, anxiety and depression play an
important role in the prognosis, quality of life as well as the survival rate of cancer patients.
Treatment with mentat in cancer patients reduced stress, anxiety and depressive symptoms
(Durgesh Kumar, 2000).

Another polyherbal formulation Geriforte showed significant anxiolytic effect in clinical
studies. Geriforte contains Chyavanprash concentrate and the extracts of Asparagus
adscendens, Withania somnifera, Glycyrrhiza glabra, Centella asiatica, Mucuna pruriens, Shilajeet,
Asparagus racemosus, Terminalia arjuna, Makardhwaj and Piper longum, besides some others.
An earlier open study demonstrated the beneficial effects of Geriforte in anxiety patients as
per DSM III R criteria. There was significant reduction in the total Hamilton Anxiety Rating
Scale (HARS) score at the end of four weeks (Boral et al., 1989; Shah et al., 1990). Another
double-blind, placebo-controlled study authors have observed improvement in HARS
scores in patients of mixed anxiety-depression following 4 weeks of Geriforte treatment in
comparison with placebo (Shah et al., 1993; Upadhyaya et al., 1990). Preclinical studies show
that Geriforte stimulates antioxidant defense system in both mice and rats (Vandana et al.,
1998). Various studies have demonstrated the efficacy of Geriforte as an anti-stress
adaptogen. The prolongation of survival time and prevention of stress-induced changes in
adrenals, prevention of stress-induced ulcers and milk-induced leucocytosis, indicate the
anti-stress properties of Geriforte (Singh et al., 1978).

Another common polyherbal formulation Euphytose, which is a combination of six extracts:
Crataegus, Ballota, Passiflora and Valeriana, which have mild sedative effects, and Cola and
Paullinia, which mainly act as mild stimulants. Euphytose reduced HAMA scores in
outpatients with adjustment disorder with anxious mood in multicenter, double-blind,
placebo-controlled study (Bourin et al., 1997).
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Recent preclinical studies have shown anxiolytic activity of several herbal drugs. Securidaca
longepedunculata is a savannah shrub commonly used by traditional medicine practitioners
in Nigeria. The aqueous root extract of Securidaca longepedunculata showed anxiolytic activity
in the elevated plus maze (EPM) by significantly increasing time spent in the open arms as
compared to control (Adeyemi et al., 2010). Another herbal medicine yokukansan improved
age related anxiety in the open filed and EPM (Mizoguchi et al., 2010). Petiveria alliacea L has
been traditionally used in South America and Brazil for anxiety and whole plant extract of
Petiveria alliacea caused anxiolytic-like effects in mice subjected to the EPM (Blainski et al.,
2010). Cirsium rivulare (Jacq.) All. (Asteraceae) is an herbaceous perennial plant traditionally
used in Polish folk medicine to treat anxiety. In a recent study, methanolic extracts from
flowers and leaves of Cirsium rivulare produced anxiolytic activity in the EPM. Extract from
flowers in addition to its anxiolytic effects, improves memory of the appetitively and
aversively motivated tasks (Walesiuk et al., 2010). In Brazil, Erythrina mulungu and Erythrina
velutina (Fabaceae) are widely used as a tranquilizer and/or sedative, and their extract
exerts an anxiolytic-like effect profile in animal models. In herbal medicine, a leaf or bark
decoction or tincture from mulungu is considered to calm agitation and other disorders of
the nervous system, including insomnia and depression. Chronic Erythrina mulungu exerted
anxiolytic effect in the elevated T maze inhibitory avoidance and in the light/dark transition
model (Onusic et al., 2003). Erythrina velutina administration increased the percentage of
open arm entries in the elevated plus maze (Raupp et al., 2008). No clinical data is available
to substantiate anxiolytic effect of these herbs.

Our own studies have demonstrated the role of different herbs and herbal formulations
namely Euphorbia hirta, Celastrus paniculatus Willd and Sumind in amelioration of anxiety,
depression, cognitive deficits and associated neurodegeneration in these disorders
(Anuradha et al.,, 2008; 2010; Nanjappa et al., 2007). Recent studies have shown that
treatments with the crude extract of Astragalus membranaceus reduced repeated stress
induced anxiety and memory loss (Park et al., 2009). In similar lines, our previous work
demonstrated that Euphorbia hirta (Eh) reverses chronic immobilization stress-induced
anxiety behavior in elevated plus maze and open field test. Extracts of Eh Linn have been
found to possess central analgesic, antipyretic, anti-inflammatory properties in addition to
its central antidepressant, sedative and anxiolytic effects (Lanhers et al., 1990; Lanhers et al.,
1991; Johnson et al., 1999). The anxiolytic activity of this drug has been established in mice
subjected to two-compartment, staircase and light/dark choice situation tests (Lanhers et al.,
1990). Euphorbia hirta produces its anxiolytic effect in an animal model of chronic stress
through GABA\ receptor-benzodiazepine receptor-Cl™ channel complex. Eh also appears to
mediate its anxiolytic action through this complex since all of the three antagonists,
flumazenil, bicuculline and picrotoxin inhibited Eh-induced increase in open arm
exploration and also recovered the acetylcholinesterase (AChE) activity in discrete regions
of the brain (Anuradha et al., 2008; 2010).

Celastrus paniculatus Willd has been known for centuries as “the elixir of life”. Ayurveda
describes drug the Jyotishmati (Celastrus paniculata) as early as 1500BC in Charaka samhita
(the most ancient and authoritative text book of ayurveda) for diseases of the brain and as
buddhiprada (enhancing intellect), smritiprada (enhancing memory). Jyotishmati translates as
Jyoti and mati (enlightens intellect). Celastrus paniculatus (CP), a plant belonging to
Celastraceae was in use from time immemorial to treat brain related disorders and to
enhance learning and memory. CP treated rats exhibited a significantly increased learning
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curve compared with vehicle treated animals in the avoidance paradigm (Karanth et al.,
1980). In another study, rats treated daily with 850 mg/kg of CP oil for 15 days exhibited a
significant improvement in their retention time in a two-way passive avoidance task. CP
also produced a significant decrease in the content of norepinephrine, dopamine and
serotonin and certain of their respective metabolites in the brain (Nalini et al., 1995).
Previous findings indicate that the aqueous extract of CP seed has cognitive-enhancing
properties and an antioxidant effect might be involved (Kumar and Gupta, 2002). CP
enhanced learning and memory in naive rats when tested in a partially baited radial arm
maze task by altering acetyl cholinesterase activity in the hippocampus and frontal cortex
(Lekha et al., 2010a). Acute and chronic immobilisation-induced oxidative stress was
restored back to normal after CP oil treatment (Lekha et al., 2010b). Recently we have
demonstrated that chronic stress-induced learning impairment in radial arm maze task was
restored by chronic CP oil treatment. The behavioural recovery was associated with
restoration of both hippocampal long-term potentiation and cholinergic activity. This
opens up the possibility of developing novel agents from nature to enhance synaptic
plasticity as a means of treating a variety of psychiatric diseases, including depression
(Unpublished data). An in vitro study has demonstrated neuroprotective effect of CP water
extract in forebrain primary neuronal cell cultures. Pre-treatment of neuronal cells with CP-
water extract significantly attenuated glutamate-induced neuronal death. Also, CP
significantly and reversibly inhibited whole-cell NMDA currents (Godkar et al., 2004).

6. Conclusion

Despite a large number of animal studies evaluating the potential anxiolytic effects of herbal
drugs, very few controlled clinical studies have been conducted. These studies have
methodological problems like small number of subjects, lack of placebo and control groups,
and inclusion of heterogeneous subjects and short treatment duration, which hinders
consistent conclusion about these herbal preparations. Some herbs like kava-kava, gingko
showed promising results with substantial clinical significance when compared with
benzodiazepines, buspirone and antidepressants. Although evidence of effectiveness of
herbs and their preparations in treating neuropsychiatric disorders is increasing, translating
these results to treat patients effectively is slowed down by the limited knowledge regarding
chemical composition of the products, lack of standardization of these preparations and the
paucity of well controlled studies. Preliminary evidence suggests that herbal medicines
may have a role in the treatment of anxiety disorders and warrants further research.
However, we would like to clearly warn that most of the remedies are not approved for
clinical use and herbal remedies are not solely alternatives of clinical treatment regimens.
Also some of the herbal remedies may interact with other medicines leading to drug-drug
interactions, which may cause severe side effects and in some cases it may be fatal.
Accordingly, it is advised to use herbal drugs under strict supervision of qualified ayurvedic
physicians with periodic follow-ups.

7. Acknowledgement

We acknowledge the financial support from the Council of Scientific and Industrial
Research (CSIR), New Delhi, India through a Senior Research Associate fellowship to BV,
Research grants from Department of Biotechnology (DBT) and Department of Science and

www.intechopen.com



Herbal Remedies to Treat Anxiety Disorders 283

Technology (DST), Government of India to BSS, Fondation pour la recherche médicale
(FRM) fellowship to BNS.

8. References

Adamec RE, Burton P, Shallow T & Budgell J. (1999). NMDA receptors mediate lasting
increases in anxiety-like behavior produced by the stress of predator exposure-
implications for anxiety associated with posttraumatic stress disorder. Physiology &
Behavior 65: 723-737

Adeyemi OO, Akindele AJ, Yemitan OK, Aigbe FR & Fagbo FI. (2010). Anticonvulsant,
anxiolytic and sedative activities of the aqueous root extract of Securidaca
longepedunculata Fresen. Journal of Ethnopharmacology 130: 191-195

Agrawal A, Dubey ML & Dubey GP. (1990a). Effects of “mental” on memory and anxiety
scores of normal subjects in three age groups. Pharmacopsychoecologia 3:43-45

Agrawal A, Dubey ML & Dubey GP. (1990b). Effects of “Mentat” on memory span,
attention, galvanic skin resistance (GSR) and muscle action potential (EMG) among
normal adults. Pharmacopsychoecologia 3: 39-42

Agrawal A, Dubey ML & Dubey GP. (1991). Effect of mentat on memory, anxiety scores
and neuroticism index in normal subjects in three age groups. Probe 3: 257

Akhondzadeh S, Naghavi HR, Vazirian M, Shayeganpour A, Rashidi H & Khani M. (2001).
Passionflower in the treatment of generalized anxiety: a pilot double-blind
randomized controlled trial with oxazepam. Journal of Clinical Pharmacy &
Therapeutics 26: 363-367

Alonso ] & Lepine JP. (2007). Overview of key data from the European Study of the
Epidemiology of Mental Disorders (ESEMeD). Journal of Clinical Psychiatry 68: 3-9

Amsterdam ]JD, Li Y, Soeller I, Rockwell K, Mao JJ & Shults J. (2009). A randomized, double-
blind, placebo-controlled trial of oral Matricaria recutita (chamomile) extract
therapy for generalized anxiety disorder. Journal of Clinical Psychopharmacology 29:
378-382

Andrade C, Aswath A, Chaturvedi SK, Srinivasa M & Raguram R. (2000). A double-blind
placebo-controlled evaluation of anxiolytic efficacy of an ethanolic extract of
Withania somnifera. Indian Journal of Psychiatry 42: 295-30

Andreatini R, Sartori VA, Seabra ML & Leite JR. (2002). Effect of valepotriates (valerian
extract) in generalized anxiety disorder: a randomized placebo-controlled pilot
study. Phytotherapy Research 16: 650-654

Anuradha H, Srikumar BN, Shankaranarayana Rao BS & Lakshmana M. (2008). Euphorbia
hirta reverses chronic stress-induced anxiety and mediates its action through the
GABA(A) receptor benzodiazepine receptor-Cl(-) channel complex. Journal of
Neural Transmission 115: 35-42

Anuradha H, Srikumar BN, Deepti N, Shankaranarayana Rao BS & Lakshmana M. (2010).
Restoration of acetylcholinesterase activity by Euphorbia hirta in discrete brain
regions of chronically stressed rats. Pharmaceutical Biology 48: 499-503

Asha Devi S, Manjula KR & Shankaranarayana Rao BS. (2011). Healthy brain and well-
being: Sedentary lifestyle can impact cognitive ability adversely. in Bergin MG
(ed.), Sedentary Behavior: Physiology, Health risks & Interventions. Nova Science
Publishers, Inc., New York, USA. In Press.

www.intechopen.com



284 Different Views of Anxiety Disorders

Asthana OP, Srivastava ]S, Ghatak A, Gaur SPS & Dhawan BN. (1996). Safety and
tolerability of bacosides A and B in healthy human volunteers. Indian Journal of
Pharmacology 28: 37

Avallone R, Zanoli P, Puia G, Kleinschnitz M, Schreier P & Baraldi M. (2000).
Pharmacological profile of apigenin, a flavonoid isolated from Matricaria
chamomilla. Biochemical Pharmacology 59: 1387-1394

Beaubrun G & Gray GE. A review of herbal medicines for psychiatric disorders. (2000).
Psychiatric Services 51: 1130-1134

Benke D, Barberis A, Kopp S, Altmann KH, Schubiger M, Vogt KE, Rudolph U & Mohler H.
(2009). GABA A receptors as in vivo substrate for the anxiolytic action of valerenic
acid, a major constituent of valerian root extracts. Neuropharmacology 56: 174-181

Bennur S, Shankaranarayana Rao BS, Pawlak R, Strickland S, McEwen BS & Chattarji S.
(2007). Stress-induced spine loss in the medial amygdala is mediated by tissue-
plasminogen activator. Neuroscience 144: 8-16

Bhagya V, Srikumar BN, Raju TR & Shankaranarayana Rao BS. (2008). Neonatal
clomipramine induced endogenous depression in rats is associated with learning
impairment in adulthood. Behavioral Brain Research 187: 190-194

Bhagya V, Srikumar BN, Raju TR & Shankaranarayana Rao BS. (2011). Chronic escitalopram
treatment restores spatial learning, monoamine levels, and hippocampal long-term
potentiation in an animal model of depression. Psychopharmacology. 214: 477-494

Bhattacharya SK & Ghosal S. (1998). Anxiolytic activity of a standardized extract of Bacopa
monniera: an experimental study. Phytomedicine 5:77-82

Bhattacharya SK, Bhattacharya A, Sairam K & Ghosal S. (2000). Anxiolytic-antidepressant
activity of Withania somnifera glycowithanolides: an experimental study.
Phytomedicine 7: 463-469

Bhattacharya SK & Muruganandam AV. (2003). Adaptogenic activity of Withania somnifera:
an experimental study using a rat model of chronic stress. Pharmacology
Biochemistry & Behavior 75: 547-555

Blainski A, Piccolo VK, Mello JC & de Oliveira RM. (2010). Dual effects of crude extracts
obtained from Petiveria alliacea L. (Phytolaccaceae) on experimental anxiety in
mice. Journal of Ethnopharmacology 128: 541-544

Boerner R], Sommer H, Berger W, Kuhn U, Schmidt U, & Mannel M. (2003). Kava-Kava
extract LI 150 is as effective as Opipramol and Buspirone in Generalised Anxiety
Disorder--an 8-week randomized, double-blind multi-centre clinical trial in 129 out-
patients. Phytomedicine 10: 38-49

Boral GC, Gautam Bandopadyaya, Anjan Boral Das NN & Nandi PS. (1989). Geriforte in
anxiety neurosis. Indian Journal of Psychiatry 31: 258-260

Bourin M, Bougerol T, Guitton B & Broutin E. (1997). A combination of plant extracts in the
treatment of outpatients with adjustment disorder with anxious mood: controlled
study versus placebo. Fundamental and Clinical Pharmacology 11: 127-132

Bradwejn J, Zhou Y, Koszycki D & Shlik J. (2000). A double-blind, placebo-controlled study
on the effects of Gotu Kola (Centella asiatica) on acoustic startle response in healthy
subjects. Journal of Clinical Psychopharmacology 20: 680-684

Bruner NR & Anderson KG. (2009). Discriminative-stimulus and time-course effects of kava-
kava (Piper methysticum) in rats. Pharmacology Biochemistry & Behavior 92: 297-303

www.intechopen.com



Herbal Remedies to Treat Anxiety Disorders 285

Calabrese C, Gregory WL, Leo M, Kraemer D, Bone K & Oken B. (2008). Effects of a
standardized Bacopa monnieri extract on cognitive performance, anxiety, and
depression in the elderly: a randomized, double-blind, placebo-controlled trial. The
Journal of Alternative & Complementary Medicine 14: 707-713

Carlini EA. (2003). Plants and the central nervous system. Pharmacology Biochemistry &
Behavior 75: 501-512

Chen SW, Wang W], Li W], Wang R, Li YL, Huang YN & Liang X. (2006). Anxiolytic-like
effect of asiaticoside in mice. Pharmacology Biochemistry & Behavior 85: 339-344

Connor KM & Davidson JR. (2002). A placebo-controlled study of Kava kava in generalized
anxiety disorderInternational Clinical Psychopharmacology 17: 185-188

Davidson JR. (2001). Pharmacotherapy of generalized anxiety disorder. Journal of Clinical
Psychiatry 62: 46-50

Davidson JR. (2009). First-line pharmacotherapy approaches for generalized anxiety
disorder. Journal of Clinical Psychiatry 70: 25-31

Dhawan K, Kumar S & Sharma A. (2001). Anti-anxiety studies on extracts of Passiflora
incarnata Linneaus. Journal of Ethnopharmacology 78: 165-170

Dhawan K, Kumar S & Sharma A. (2002). Comparative anxiolytic activity profile of various
preparations of Passiflora incarnata linneaus: a comment on medicinal plants'
standardization. The Journal of Alternative & Complementary Medicine 8: 283-291

Diagnostic and Statistical Manual of Mental Disorders. (2000). 4th ed. Text Revision.
Washington, DC: American Psychiatric Association 429-430

Dolen G, Osterweil E, Shankaranarayana Rao BS, Smith GB, Auerbach BD Chattarji S & Bear
MEF. (2007). Correction of fragile X syndrome in mice. Neuron 56:955-962

Donath F, Quispe S, Diefenbach K, Maurer A, Fietze I & Roots 1. (2000). Critical evaluation
of the effect of valerian extract on sleep structure and sleep quality.
Pharmacopsychiatry 33: 47-53

Durgesh Kumar A. (2000). Effects of psychological imbalances in cancer patients and its
management. The Antiseptic 97: 234

Ernst E. (2002). The risk-benefit profile of commonly used herbal therapies: Ginkgo, St.
John's Wort, Ginseng, Echinacea, Saw Palmetto, and Kava. Annals of Internal
Medicine 136: 42-53

Flausino OA, Jr., Zangrossi H, Jr., Salgado JV & Viana MB. (2002). Effects of acute and
chronic treatment with Hypericum perforatum L. (LI 160) on different anxiety-
related responses in rats. Pharmacology Biochemistry & Behavior 71: 251-257

Garcia-Garcia P, Lopez-Munoz F, Rubio G, Martin-Agueda B & Alamo C. (2008).
Phytotherapy and psychiatry: bibliometric study of the scientific literature from the
last 20 years. Phytomedicine 15: 566-576

Garrett KM, Basmadjian G, Khan IA, Schaneberg BT & Seale TW. (2003). Extracts of kava
(Piper methysticum) induce acute anxiolytic-like behavioral changes in mice.
Psychopharmacology (Berl) 170: 33-41

Gastpar M & Klimm HD. (2003). Treatment of anxiety, tension and restlessness states with
Kava special extract WS 1490 in general practice: a randomized placebo-controlled
double-blind multicenter trial. Phytomedicine 10: 631-639

Godkar PB, Gordon RK, Ravindran A & Doctor BP. (2004). Celastrus paniculatus seed water
soluble extracts protect against glutamate toxicity in neuronal cultures from rat
forebrain. Journal of Ethnopharmacology 93: 213-219

www.intechopen.com



286 Different Views of Anxiety Disorders

Govindarajan A, Shankaranarayana Rao BS, Nair D, Trinh M, Mawjee N, Tonegawa S &
Chattarji S. (2006). Transgenic brain-derived neurotrophic factor expression causes
both anxiogenic and antidepressant effects. Proceedings of the National Academy of
Sciences (United States of America) 103: 13208-13213

Gross C & Hen R. (2004). The developmental origins of anxiety. Nature Reviews Neuroscience
5: 545-552

Gunnell D, Saperia ] & Ashby D. (2005). Selective serotonin reuptake inhibitors (SSRIs) and
suicide in adults: meta-analysis of drug company data from placebo controlled,
randomised controlled trials submitted to the MHRA's safety review. British
Medical Journal 330: 385

Hayashi ML, Shankaranarayana Rao BS, Seo ]S, Choi HS, Dolan BM, Choi SY, Chattarji S,
Tonegawa S. (2007). Inhibition of p21-activated kinase rescues symptoms of fragile
X syndrome in mice. Proceedings of National Academy of Sciences (United States
of America) 104:11489-11494

Hegde P, Singh K, Chaplot S, Shankaranarayana Rao BS, Chattarji S, Kutty BM & Laxmi TR.
(2008). Stress-induced changes in sleep and associated neuronal activity in rat
hippocampus and amygdala. Neuroscience 153:20-30

Herrera-Arellano A, Jimenez-Ferrer E, Zamilpa A, Morales-Valdez M, Garcia-Valencia CE &
Tortoriello J. (2007). Efficacy and tolerability of a standardized herbal product from
Galphimia glauca on generalized anxiety disorder. A randomized, double-blind
clinical trial controlled with lorazepam. Planta Medica 73: 713-717

Holcomb LA, Dhanasekaran M, Hitt AR, Young KA, Riggs M & Manyam BV. (2006). Bacopa
monniera extract reduces amyloid levels in PSAPP mice. Journal of Alzheimer's
Disease 9: 243-251

Holsboer F. (1988). Implications of altered limbic-hypothalamic-pituitary-adrenocortical
(LHPA)-function for neurobiology of depression. Acta Psychiatr Scand Suppl 341: 72-
111

Hu XH, Bull SA, Hunkeler EM, Ming E, Lee JY, Fireman B & Markson LE. (2004). Incidence
and duration of side effects and those rated as bothersome with selective serotonin
reuptake inhibitor treatment for depression: patient report versus physician
estimate. Journal of Clinical Psychiatry 65: 959-965

Jana U, Sur TK, Maity LN, Debnath PK & Bhattacharyya D. (2010). A clinical study on the
management of generalized anxiety disorder with Centella asiatica. Nepal Medical
College Journal 12: 8-11

Johnson PB, Abdurahman EM, Tiam EA, bdu-Aguye I & Hussaini IM. (1999). Euphorbia
hirta leaf extracts increase urine output and electrolytes in rats. Journal of
Ethnopharmacology 65: 63-66

Kar Chowdhury P, Parmar D, Kakkar P, Shukla R, Seth PK & Srimal RC. (2002). Anti-stress
effect of bacosides of Bacopa monniera: Modulation of Hsp 70 expression,
superoxide dismutase and cytochrome P450 activities in rat brain. Phytotherapy
Research 16: 639-645

Karanth KS, Haridas KK, Gunasundari S & Guruswami MN. (1980). Effect of Celastrus
paniculatus on learning process. Aroyga Journal of Health. Science 6: 137-139

Kessler RC, Berglund P, Demler O, Jin R, Merikangas KR & Walters EE. (2005). Lifetime
prevalence and age-of-onset distributions of DSM-IV disorders in the National
Comorbidity Survey Replication. Archives of General Psychiatry 62: 593-602

www.intechopen.com



Herbal Remedies to Treat Anxiety Disorders 287

Kienzle-Horn S. (2002). Herbal medicines for neurological diseases. Current Opinion in
Investigational Drugs 3: 763-767

Kinrys G, Coleman E & Rothstein E. (2009). Natural remedies for anxiety disorders:
potential use and clinical applications. Depression & Anxiety 26: 259-265

Kulkarni SK & Verma AV. (1993a). GABA receptor mediated anticonvulsant action of
Withania somnifera root extract. Indian Drugs 30: 305-312

Kulkarni SK & Verma AV. (1993b). Protective effect of BR-16A (Mentat), a herbal
preparation on alcohol abstinence-induced anxiety and convulsions. Indian Journal
of Experimental Biology 31:435-9

Kumar A, Garg R & Prakash AK. (2010). Effect of St. John's Wort (Hypericum perforatum)
treatment on restraint stress-induced behavioral and biochemical alteration in mice.
BMC Complementary and Alternative Medicine 10: 18

Kumar A & Kulkarni SK. (2006). Protective effect of BR-16A, a polyherbal preparation
against social isolation stress: possible GABAergic mechanism. Phytotherapy
Research 20: 538-541

Kumar A & Singh A. (2007). Protective effect of St. John's wort (Hypericum perforatum)
extract on 72-hour sleep deprivation-induced anxiety-like behavior and oxidative
damage in mice. Planta Medica 73: 1358-1364

Kumar MH & Gupta YK. (2002). Antioxidant property of Celastrus paniculatus willd.: a
possible mechanism in enhancing cognition. Phytomedicine 9: 302-311

Kuppusamy UR & Das NP. (1992). Effects of flavonoids on cyclic AMP phosphodiesterase
and lipid mobilization in rat adipocytes. Biochemical Pharmacology 44: 1307-1315

Lader M, Tylee A & Donoghue J. (2009). Withdrawing benzodiazepines in primary care.
CNS Drugs 23:19-34

Langosch JM, Zhou XY, Heinen M, Kupferschmid S, Chatterjee SS, Noldner M & Walden J.
(2002). St John's wort (Hypericum perforatum) modulates evoked potentials in
guinea pig hippocampal slices via AMPA and GABA receptors. European
Neuropsychopharmacology 12: 209-216

Lanhers MC, Fleurentin ], Cabalion P, Rolland A, Dorfman P, Misslin R & Pelt JM. (1990).
Behavioral effects of Euphorbia hirta L.: sedative and anxiolytic properties. Journal
of Ethnopharmacology 29: 189-198

Lanhers MC, Fleurentin J, Dorfman P, Mortier F & Pelt JM. (1991). Analgesic, antipyretic and
anti-inflammatory properties of Euphorbia hirta. Planta Medica 57: 225-231

Leathwood PD & Chauffard F. (1985). Aqueous extract of valerian reduces latency to fall
asleep in man. Planta Medica 51: 144-148

Lehrl S. (2004). Clinical efficacy of kava extract WS 1490 in sleep disturbances associated
with anxiety disorders. Results of a multicenter, randomized, placebo-controlled,
double-blind clinical trial. The Journal of Affective Disorders 78: 101-110

Lekha G, Bhagya PK, Shankaranarayana Rao, Arockiasamy I & Mohan K. (2010a). Cognitive
enhancement and Neuroprotective effect of Celastrus paniculatus Willd. seed oil
(Jyothismati oil) on male Wistar rats. Journal of Pharmaceutical Science & Technology
2:130-138

Lekha G, Mohan K & Arockiasamy I. (2010b). Effect of Celastrus paniculatus seed oil
(Jyothismati oil) on acute and chronic immobilisation stress induced in swiss albino
mice. Pharmacognosy Research 2: 169-174

www.intechopen.com



288 Different Views of Anxiety Disorders

Malsch U & Kieser M. (2001). Efficacy of kava-kava in the treatment of non-psychotic
anxiety, following pretreatment with benzodiazepines. Psychopharmacology (Berl)
157: 277-283

McEwen BS. (2000). The neurobiology of stress: from serendipity to clinical relevance. Brain
Research 886: 172-189

McEwen BS & Stellar E. (1993). Stress and the individual. Mechanisms leading to disease.
Archives of Internal Medicine 153: 2093-2101

Mehta AK, Binkley P, Gandhi SS & Ticku MK. (1991). Pharmacological effects of Withania
somnifera root extract on GABAA receptor complex. Indian Journal of Medical
Research 94: 312-5

Mishra LC, Singh BB & Dagenais S. (2000). Scientific basis for the therapeutic use of
Withania somnifera (ashwagandha): a review. Alternative Medicine Review 5: 334-346

Mizoguchi K, Tanaka Y & Tabira T. (2010). Anxiolytic effect of a herbal medicine,
yokukansan, in aged rats: involvement of serotonergic and dopaminergic
transmissions in the prefrontal cortex. Journal of Ethnopharmacology 127: 70-76

Monograph. (2004). Withania somnifera. Alternative Medicine Review 9: 211-214

Movafegh A, Alizadeh R, Hajimohamadi F, Esfehani F & Nejatfar M. (2008). Preoperative
oral Passiflora incarnata reduces anxiety in ambulatory surgery patients: a double-
blind, placebo-controlled study. Anesthesia & Analgesia 106: 1728-1732

Muller D, Pfeil T, & von dD V. (2003). Treating depression comorbid with anxiety--results of
an open, practice-oriented study with St John's wort WS 5572 and valerian extract
in high doses. Phytomedicine 10: 25-30

Nalini K, Karanth KS, Rao A, & Aroor AR. (1995). Effects of Celastrus paniculatus on
passive avoidance performance and biogenic amine turnover in albino rats. Journal
of Ethnopharmacology 47: 101-108

Nanjappa KN, Md. Shalam, Harish MS, Prabhu BM, Shankaranarayana Rao BS & Kutty BM.
(2007). Pharmacological and neurobiochemical evidence for antidepressant-like
effect of Sumind - A herbal product in animals. The Internet Journal of Nutrition and
Wellness 4: 1. Available from http:/ /www.ispub.com/ ostia/index.php?xmlFilePath
=journals/ijnw/vol4nl/Sumind .xml.

O'brien CP. (2005). Benzodiazepine use, abuse, and dependence. Journal of Clinical Psychiatry
66: 28-33

Onusic GM, Nogueira RL, Pereira AM, Flausino Junior OA & Viana MB. (2003). Effects of
chronic treatment with a water-alcohol extract from Erythrina mulungu on anxiety-
related responses in rats. Biological & Pharmaceutical Bulletin 26: 1538-1542

Park HJ, Kim HY, Yoon KH, Kim KS & Shim I. (2009). The Effects of Astragalus
Membranaceus on Repeated Restraint Stress-induced Biochemical and Behavioral
Responses. Korean Journal of Physiology and Pharmacology 13: 315-319

Pawlak R, Shankaranarayana Rao BS, Melchor JP, Chattarji S, McEwen BS & Strickland S.
(2005). Tissue plasminogen activator and plasminogen mediate stress-induced
decline of neuronal and cognitive functions in the mouse hippocampus.
Proceedings of National Academy of Sciences (United States of America) 102:
18201-18206

Phrompittayarat W, Putalun W, Tanaka H, Jetiyanon K, Wittaya-Areekul S & Ingkaninan K.
(2007). Determination of pseudojujubogenin glycosides from Brahmi based on

www.intechopen.com



Herbal Remedies to Treat Anxiety Disorders 289

immunoassay using a monoclonal antibody against bacopaside 1. Phytochemical
analysis 18: 411-418

Pittler MH & Ernst E. (2000). Efficacy of kava extract for treating anxiety: systematic review
and meta-analysis. Journal of Clinical Psychopharmacology 20: 84-89

Pittler MH, & Ernst E. (2002). Kava extract for treating anxiety. Cochrane Database System
Review: CD003383

Qu XL, Dai Q, Qi YH, Tang YH, Xu DH, Wu ZH & Wang XX. (2008). Effects of Astragalous
Injection on oxidative stress status in maintenance hemodialysis patients. Journal of
Chinese Integrative Medicine 6: 468-472

Rai D, Bhatia G, Palit G, Pal R, Singh S & Singh HK. (2003). Adaptogenic effect of Bacopa
monniera (Brahmi). Pharmacology Biochemistry & Behavior 75: 823-830

Ramkumar K, Srikumar BN, Shankaranarayana Rao BS & Raju TR. (2008). Self-stimulation
rewarding experience restores stress-induced CA3 dendritic atrophy, spatial
memory deficits and alterations in the levels of neurotransmitters in the
hippocampus. Neurochemical Research 33: 1651-1662

Raupp IM, Sereniki A, Virtuoso S, Ghislandi C, Cavalcanti E Silva EL, Trebien HA, Miguel
OG & Andreatini R. (2008). Anxiolytic-like effect of chronic treatment with
Erythrina velutina extract in the elevated plus-maze test. Journal of
Ethnopharmacology 118: 295-299

Roodenrys S, Booth D, Bulzomi S, Phipps A, Micallef C & Smoker J. (2002). Chronic effects
of Brahmi (Bacopa monnieri) on human memory. Neuropsychopharmacology 27: 279-
281

Saeed SA, Bloch RM & Antonacci DJ. (2007). Herbal and dietary supplements for treatment
of anxiety disorders. American Family Physician 76: 549-556

Sarris J, Kavanagh D], Byrne G, Bone KM, Adams ] & Deed G. (2009). The Kava Anxiety
Depression Spectrum Study (KADSS): a randomized, placebo-controlled crossover
trial using an aqueous extract of Piper methysticum. Psychopharmacology (Berl) 205:
399-407

Schmidt-Voigt J. (1986). Treatment of nervous sleep disorders and unrest with a sedative of
purely vegetable origin [Die Behandlung nervoser schfstorungen und innerer
unruhe mit einem rein pflanzlichen sedativum]. Therapiewoche 36:663-667

Seely D & Singh R. (2007). Adaptogenic potential of a polyherbal natural health product:
report on a longitudinal clinical trial. Evidence Based Complementary Alternative
Medicine 4: 375-380

Shah LP, Mazumdar K, Nayak PR, Shah Anjali, Shah N & Parker SR. (1990). Clinical
Evaluation of Geriforte in Patients of Generalized Anxiety Disorders. Bombay
Hospital Journal 3: 29

Shah LP, Nayak PR & Anureet Sethi. (1993). A Comparative Study of Geriforte in Anxiety
Neurosis and Mixed Anxiety-Depressive Disorders. Probe 3: 195-201

Shankar G & Singh HK. (2000). Anxiolytic profile of standardized brahmi extract. Indian
Journal of Pharmacology 32: 152

Shankaranarayana Rao BS, Madhavi R, Sunanda & Raju TR. (2001). Complete reversal of
dendritic atrophy in CA3 neurons of the hippocampus by rehabilitation in restraint
stressed rats. Current Science 80: 653-659

Shankaranarayana Rao BS & Raju TR. (2004). Neuronal plasticity and brain remodelling. in
Raju TR, Kutty BM, Sathyaprabha TN & Shankaranarayana Rao BS (ed.), Brain and

www.intechopen.com



290 Different Views of Anxiety Disorders

Behavior. National Institute of Mental Health and Neuro Sciences, Bangalore, India
pp- 1-13

Shankaranarayana Rao BS & Raju TR. (2005). Neuronal plasticity in developing and adult
nervous system. in Thakur MK & Prasad S (ed.), Molecular & Cellular Neurobiology,
Narosa Publishing House Pvt. Ltd, New Delhi, India pp. 3-17

Shankaranarayana Rao BS & Raju TR. (2007). Neuronal plasticity and biological basis of
rehabilitation., in Prabhakar S & Taly AB (ed.), Reviews in Neurology, Indian
Academy of Neurology, India pp. 210-249

Shankaranarayana Rao BS. (2009). Cellular and molecular basis of stress-induced cognitive
deficits: implications for treating neurological and psychiatric disorders. in
Proceedings of Continuing Education Programme on Oxidative Stress in Health & Disease,
Defence Institute of Physiology and Allied Sciences, Delhi, India. 2009: pp. 11-15

Shankaranarayana Rao BS. (2010). Recent trends in understanding brain plasticity. in Md
Basha Mohidden, Gaythrammma K & Ponnamma SU (ed.). Proceedings of the
Transdisciplinary National Conference on Recent trends in Biomedical Research.
Presidency College, Bangalore, India. pp 8-29

Sharma AK, Agrawal A, Agrawal U & Dubey GP. (1990). Influence of mentat on memory
and mental fatigue in cases of anxiety neurosis and depression. Indian. Journal of
Cancer & Biology Research 3: 27-30

Singewald N, Sinner C, Hetzenauer A, Sartori SB & Murck H. (2004). Magnesium-deficient
diet alters depression- and anxiety-related behavior in mice--influence of
desipramine and Hypericum perforatum extract. Neuropharmacology 47: 1189-1197

Singh HK, Shanker G & Patnaik GK: (1996). Neuropharmacological and anti-stress effects of
bacosides: A memory enhancer. Indian Journal of Pharmacology 28: 47

Singh HK & Dhawan BN. (1997). Neuropsychopharmacological effects of the Ayurvedic
nootropic Bacopa Monniera Linn. (Brahmi). Indian Journal of Pharmacology 29: 359-
365

Singh RH, Singh L & Sen SP. (1979). Studies on the anti-anxiety effect of the Medhya
Rasayana drug Bahmi (Bacopa monniera Linn) - Part II (experimental studies).
Journal of Research in Indian Medicine of Yoga & Homeopathy. 14: 1-6

Singh RH & Singh L. (1980). Studies on the anti-anxiety effect of the Medhya Rasayana drug
Brahmi (Bacopa monniera Wettst) - Part I. Journal of Research in Ayurveda & Siddha 1:
133-148

Somers JM, Goldner EM, Waraich P & Hsu L. (2006). Prevalence and incidence studies of
anxiety disorders: a systematic review of the literature. Canadian Journal of
Psychiatry 51: 100-113

Sparreboom A, Cox MC, Acharya MR & Figg WD. (2004). Herbal remedies in the United
States: potential adverse interactions with anticancer agents. Journal of Clinical
Oncology 22: 2489-2503

Srikumar BN, Raju TR & Shankaranarayana Rao BS. (2006). The involvement of cholinergic
and noradrenergic systems in behavioral recovery following oxotremorine
treatment to chronically stressed rats. Neuroscience 143: 679-688

Srikumar BN, Raju TR, & Shankaranarayana Rao BS. (2007). Contrasting effects of
bromocriptine on learning of a partially baited radial arm maze task in the presence
and absence of restraint stress. Psychopharmacology (Berl) 193: 363-374

www.intechopen.com



Herbal Remedies to Treat Anxiety Disorders 291

Veena ], Shankaranarayana Rao BS & Srikumar BN. (2011). Regulation of adult neurogenesis
in the hippocampus by stress, acetylcholine and dopamine. Journal of Natural
Science, Biology & Medicine. 2:26-37

Stahl SM. (1998). Essential psychopharmacology. New Delhi Cambridge University Press

Stevinson C & Ernst E. (2000). Valerian for insomnia: a systematic review of randomized
clinical trials. Sleep Medicine 1: 91-99

Stough C, Lloyd ], Clarke J, Downey LA, Hutchison CW, Rodgers T & Nathan PJ. (2001).
The chronic effects of an extract of Bacopa monniera (Brahmi) on cognitive function
in healthy human subjects. Psychopharmacology (Berl) 156: 481-484

Sunanda, Shankaranarayana Rao BS & Raju TR. (2000a). Chronic restraint stress impairs
acquisition and retention of spatial memory task in rats. Current Science 79: 1581~
1584

Sunanda, Shankaranarayana Rao BS & Raju TR. (2000b). Restraint stress- induced alterations
in the levels of biogenic amines, aminoacids and AChE activity in the hippocampus.
Neurochemical Research 25: 1547-1552

Upadhyaya L, Tiwari AK., Agrawal A & Dubey GP. (1990). Role of an indigenous drug
geriforte on blood levels of biogenic amines and its significance in the treatment of
anxiety neurosis. Activ. Nerv. Super., Czechoslovakia 32: 1

Veena ], Srikumar BN, Mahati K, Bhagya V, Raju TR & Shankaranarayana Rao BS. (2009a).
Enriched environment restores hippocampal cell proliferation and ameliorates
cognitive deficits in chronically stressed rats. Journal of Neuroscience Research 87: 831-
843

Veena ], Srikumar BN, Raju TR & Shankaranarayana Rao BS. (2009b). Exposure to enriched
environment restores the survival and differentiation of new born cells in the
hippocampus and ameliorates depressive symptoms in chronically stressed rats.
Neuroscience Letters 455: 178-182

Veena ], Shankaranarayana Rao BS & Srikumar BN. (2011). Regulation of adult neurogenesis
in the hippocampus by stress, acetylcholine and dopamine. Journal of Natural
Science, Biology & Medicine. 2:26-37

Veena ], Srikumar BN, Mahati K, Raju TR & Shankaranarayana Rao BS. (2011).
Oxotremorine treatment restores hippocampal neurogenesis and ameliorates
depression-like behavior in chronically stressed rats. Psychopharmacology DOI
10.1007/s00213-011-2279-3 In Press.

Volz HP & Kieser M. (1997). Kava-kava extract WS 1490 versus placebo in anxiety disorders--a
randomized placebo-controlled 25-week outpatient trial. Pharmacopsychiatry 30: 1-5

Volz HP, Murck H, Kasper S & Moller HJ. (2002). St John's wort extract (LI 160) in
somatoform disorders: results of a placebo-controlled trial. Psychopharmacology
(Berl) 164: 294-300

Vorbach EU, Gortelmeyer R & Bruning J. (1996). Therapy of insomnia. The efficacy and
tolerability of valerian [Therapie von Insomnien. Wirksamkeit und Vertraglichkeit
eines Baldrianpraparats]. Psychopharmakotherapie 3: 109-15

Vyas A, Mitra R, Shankaranarayana Rao BS & Chattarji S. (2002). Chronic stress induces
contrasting patterns of dendritic remodeling in hippocampal and amygdaloid
neurons. Journal of Neuroscience 22: 6810-6818

Walesiuk A, Nazaruk ] & Braszko JJ. (2010). Pro-cognitive effects of Cirsium rivulare
extracts in rats. Journal of Ethnopharmacology 129: 261-266

www.intechopen.com



292 Different Views of Anxiety Disorders

Ward CP, Redd K, Williams BM, Caler JR, Luo Y & McCoy JG. (2002). Ginkgo biloba extract:
cognitive enhancer or antistress buffer. Pharmacology Biochemistry & Behavior 72:
913-922

Watkins LL, Connor KM & Davidson JR. (2001). Effect of kava extract on vagal cardiac
control in generalized anxiety disorder: preliminary findings. Journal of
Psychopharmacology 15: 283-286

Weinberger DR. (2001). Anxiety at the frontier of molecular medicine. New England Journal of
Medicine 344: 1247-1249

Wijeweera P, Arnason JT, Koszycki D & Merali Z. (2006). Evaluation of anxiolytic properties
of Gotukola--(Centella asiatica) extracts and asiaticoside in rat behavioral models.
Phytomedicine 13: 668-676

Woelk H, Arnoldt KH, Kieser M & Hoerr R. (2007). Ginkgo biloba special extract EGb 761 in
generalized anxiety disorder and adjustment disorder with anxious mood: a
randomized, double-blind, placebo-controlled trial. Journal of Psychiatric Research 41:
472-480

Wonnemann M, Singer A & Muller WE. (2000). Inhibition of synaptosomal uptake of 3H-L-
glutamate and 3H-GABA by hyperforin, a major constituent of St. John's Wort: the
role of amiloride sensitive sodium conductive pathways. Neuropsychopharmacology
23:188-197

World Health Organization. (2001). Composite International Diagnostic Interview (CIDI) 2.1.
Geneva, Switzerland, WHO

Ziegler G, Ploch M, Miettinen-Baumann A & Collet W. (2002). Efficacy and tolerability of
valerian extract LI 156 compared with oxazepamin the treatment of non-organic
insomnia, a randomized double blind comparative clinical study. European Journal
of Medical Research 7: 480-6

www.intechopen.com



Different Views of Anxiety Disorders
Edited by Dr. Salih Selek

DIFFERENT VIEWS OF

ANXIETY DISORDER

Edned by SallSelek

ISBN 978-953-307-560-0

Hard cover, 370 pages

Publisher InTech

Published online 12, September, 2011
Published in print edition September, 2011

Anxiety, whether an illness or emotion, is a term with historical roots even in the Bible, but it was not popular
until the modern age. Today, we can group, diagnose and treat several anxiety disorders to an extent, but the
assessment of symptoms and severity, dealing with resistant conditions, new treatment modalities and specific
patient population, such as children, are still the challenging aspects of anxiety disorders. This book intends to
present anxiety disorders from a different view and discuss a wide variety of topics in anxiety from a
multidimensional approach. This Open Access book addresses not only psychiatrists but also a broad range of
specialists, including psychologists, neuroscientists and other mental health professionals.

How to reference
In order to correctly reference this scholarly work, feel free to copy and paste the following:

Bhagya Venkanna Rao, Bettadapura N. Srikumar and Byrathnahalli S. Shankaranarayana Rao (2011). Herbal
Remedies to Treat Anxiety Disorders, Different Views of Anxiety Disorders, Dr. Salih Selek (Ed.), ISBN: 978-
953-307-560-0, InTech, Available from: http://www.intechopen.com/books/different-views-of-anxiety-
disorders/herbal-remedies-to-treat-anxiety-disorders

INTECH

open science | open minds

InTech Europe InTech China

University Campus STeP Ri Unit 405, Office Block, Hotel Equatorial Shanghai

Slavka Krautzeka 83/A No.65, Yan An Road (West), Shanghai, 200040, China

51000 Rijeka, Croatia FE EBMIERFEK6SS LiEEPrREB ARG DA 4058 TT
Phone: +385 (51) 770 447 Phone: +86-21-62489820

Fax: +385 (51) 686 166 Fax: +86-21-62489821

www.intechopen.com



© 2011 The Author(s). Licensee IntechOpen. This chapter is distributed
under the terms of the Creative Commons Attribution-NonCommercial-
ShareAlike-3.0 License, which permits use, distribution and reproduction for
non-commercial purposes, provided the original is properly cited and

derivative works building on this content are distributed under the same
license.




