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ABSTRACT

Post-traumatic stress disorder develops after experiencing traumatic incidents. In this disorder,
feelings of phobia, anxiety and helplessness develop and progress. General symptoms of the disorder
are flashbacks and nightmares, repulsive memories such as noises, objects reminding the traumatic
events, hyperexcitability, high irritability and avoiding things or events linked with traumatic
experience. Post-traumatic stress disorder should be controlled and managed at the earliest stage
otherwise it may progress into severe pain, substance abuse, sleep linked abnormalities, depression
and immune system related disorders. Plant based medicines can be helpful in alleviating various
symptoms linked with post-traumatic stress disorder and improving and balancing mood. Usually
these medicines are without side effects. Plant based extracts have synergistic and balancing action,
the harmful effects caused by one constituent are balanced and minimized by other components in the
same extract. This is not the case with synthetic medicines which have unavoidable side effects.
Additionally, synthetic medicines are not so much cost-effective as compared to plant based
medicines. Therefore due to their almost negligible side effects, accessibility and comparatively low
cost, herbal and ayurvedic medicines are more beneficial as compared to synthetic medicines. In the
present paper role of plant based medicines in the post-traumatic stress disorder is reviewed.

Key words: Herbal Medicines, Post-Traumatic Stress Disorder, Side Effects, Synthetic Medicines and
Trauma.

INTRODUCTION

Post-traumatic stress disorder

PTSD standing for the post-traumatic stress disorder, is fundamentally a syndrome of symptoms like
depression, anxiety, nightmares, detachment from outside environment and situations, increase in
anger response, negative effect on various vital health parameters like heart rate, breathing and
altered sleep patterns (Coltrera et al., 2013), developing after very stressful traumatic experiences like
accidents, physical torture including sexual abuse, wars, natural catastrophic events such as flood, fire
etc. The frequency of people experiencing traumatic events and later on developing PTSD is about
25% and women amongst them are most badly affected. Usually first 3 months of the event is the time
period within which symptoms of PTSD manifest themselves, but sometimes it takes longer periods
for expression of symptoms.
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Usually hypothalamus, pituitary gland and autonomic nervous system are the regions of the brain
which are affected by the hormones released after stress encountered in PTSD.

The brain once stimulated, causes release of hormones which travel to the adrenal glands through
blood circulatory system and further affect the release of hormones epinephrine, cortisol and
norepinephrine (Coltrera et al., 2013). These hormones in excess concentration adversely affect
important health parameters of concerned person’s body such as blood pressure and suppression of
immune system (Coltrera et al., 2013; Sarris et al., 2013).

Modern pharmacological system linked therapies for post-traumatic stress disorder

Many drugs used in the treatment of PTSD are antidepressants (Zoellner et al., 2003), anti-anxiety and
dopamine-blocking agents (Sobonosky, 2014). But these drugs exert side effects like drowsiness,
digestive problems, nausea and have sedating qualities and these drugs are costly (Salako et al., 2015).
Herbal medicine

Nature based methods of treatment such as plant medicines and herbal formulations may be a cost-
effective treatment free from side effects as compared to modern pharmaceutical medications. Herbs
are generally employed in various forms such as dried/ liquid extracts, mixed with tea or other
beverages.

Plant metabolites found in plant based medicines used to treat psychiatric disorders, usually attach to
neuromodulators receptors or modify the synthesis and functions of neurotransmitters. Their other
mechanism of action is by stimulating or inhibiting central nervous system (CNS) activities and
regulating or supporting functions of the endocrine system. Herbal medicines employed in the
therapy of psychiatric disorders act as antidepressant (for treatment of depression), anxiolytic
(inhibiting anxiety), nootropic (improving cognitive functions particularly memory, creativity or
motivation), sedative (reducing brain activity, irritability or excitement and inducing sleep), hypnotic
(related to sedatives; inducing sleep) and analgesic (controlling pain, reducing fever and decreasing
inflammation). Herbal medicines also have adaptogenic function and they also serve as tonic.
Adaptogenic action is modification of the neuro-endocrine system in a positive way, which later on
optimizes adaptation of body to outside stress factors (Panossian, 2013). Important classes of herbal
medicines and herbal formulations are given below:

Herbs

Different types of herbs are used in therapy of various symptoms linked with PTSD like stress,
anxiety, depression etc.

Nervine Herbs

Nervine herbs are herbs exerting their action on the neurological system. Threre are 3 different
categories of nervine herbs: (1) Nervine Tonic, (2) Nervine Relaxing, (3) Nervine Stimulants

Majority of nervine herbs have relaxing and mood boosting effect (but coffee and peppermint
increase excitement and they are designated as nervine stimulants). They exert positive effect on sleep
linked problems, worry, anxiety and they are beneficial for body pain (Ernsberger, 2015). Some
nervine herbs used in treatment of various symptoms associated with PTSD are given below:

Lemon Balm

Lemon balm (Melissa officinalis), usually known as balm, common balm or balm mint is a herb of
family Lamiaceae. Chamomile, valerian and lavender are other herbs that are employed in
conjunction with lemon balm. Lemon balm has positive effect on calmness and alertness and reduces
stress. It has also been reported to counter anxiety and improve sleep related disorders. Lemon balm
increases GABA (gamma aminobutyric acid) function in the brain (Braun and Cohen, 2010; Cases et
al., 2011; Yoo et al,, 2011). GABA is a neurotransmitter that is responsible for interrupting impulses
between nerve cells. This neurotransmitter provides calming (prevents hyperexcitability) and
balancing effect by reducing stress and improving sleep. It has mood boosting effect on brain (Cryan
and Kaupmann, 2005). Lemon balm can be used in liquid forms like in tea, tinctures or syrups, as
lemon-balm mixed water or in cooking.

Adaptogens

Adaptogens exert a calming and energy enhancing effect without excess-stimulation. Various
traditional medicinal systems have mention of use of adaptogens since early times. The adaptogenic
action concept was floated initially by N.V. Lazarev in 1947.
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This concept was assimilated in 1998 by American Agency for Food and Drug Administration (FDA)
and European Medicines Agency (EMA), [Emea. European Medicines Agency, 2014
(http:/ /www.ema.europa.eu/ema/), Vasileva and Getova, 2016]. Frequently employed adaptogens
are Ashwagandha and Tulsi.

Ashwagandha

Ashwagandha (Withania somnifera, family Solanaceae), commonly known as winter cherry and Indian
ginseng, is a herb possessing adaptogenic function. The root is the most frequently employed part of
Ashwagandha. It is commonly employed after making powder. The powder can be used in solid form
as capsule or tablet or by mixing it with foods, milk, teas and other beverages. Withania somnifera roots
possess numerous important chemical components. The important ones are steroidal alkaloids and
lactones (withanolides) (Rastogi and Mehrotra, 1998; Singh et al., 2006). Withanolides, withaferin A
and withanolide D have been linked with most of the pharmacological actions of Ashwaganda
(Singh et al., 2010).

Adaptogenic activity, stress control

Ashwagandha as a potent adaptogen, elevates energy levels. It is important in countering oxidative
damage and thus protects cellular injury resulted by free radicals and improves cell mediated
immunity (Sandhu et al., 2010; Mahima et al., 2012). Withania somnifera glycowithanolides have action
similar to body’s stress-reducing relaxation hormones, which decrease body’s main stress hormone
cortisol. Positive effect on activity of mitochondria, the power house of cell, results in improvement of
energy levels (Pingali et al.,, 2014). Through optimization of the different neurological system
functions, Ashwagandha exerts positive effect on the memory. It enhances vigour and vitality which
are important factors contributing to good sexual life.

Anxiolytic action

Withania somnifera is useful for the treatment of anxiety, sleep related abnormalities, nervous
exhaustion, and mild obsessive compulsive disorder (OCD). Withania somnifera action is similar to the
neurotransmitter GABA (Sarris et al., 2011; Jahanbakhsh et al., 2016). GABA has been implicated in
stress reduction and helpful in good sleep and countering sleep disorders. Glycowithanolides of
Withania somnifera have actions similar to the benzodiazepine category of drug lorazepam for anti-
anxiety treatment and the tricyclic class of anti-depressant drug imipramine for the therapy of
depression in study on rats (Bhattacharya et al., 2000).

Neurodegenerative diseases

Through its anti-stress, anti-oxidant and inflammation-modifying mechanisms, Withania somnifera can
be important in therapy of neurodegenerative disorders including Alzheimer's (Bhattacharya et al.,
1995), Parkinson's disease (Nagashayana et al., 2000) and Huntington's disease (Praba et al., 2018).
Tulsi

Tulsi (Ocimum sanctum), named as holy basil is the “queen of herbs”. Tulsi (family Lamiaceae) is an
important part of Ayurvedic practice of medicine. Tulsi is significant in encountering symptoms of
post-traumatic stress disorder. Leaves (dried or fresh) are the most useful part of Tulsi. Different
forms in which Tulsi can be used are capsule or tablet, as powder, in liquid form, mixed with
beverages such as tulsi-tea and it can be supplemented while cooking (Jamshidi and Cohen, 2017).
Leaves of Tulsi possess different chemicals such as eugenol, ursolic acid, p-caryophyllene, linalool,
and 1,8-cineole (Tewari and Gomathinayagam, 2014; Bernhardt et al., 2015). In three major Tulsi
varieties, eugenol is the major bioactive compound common in each of these (Anand et al., 2016).
Additionally, pharmacologically significant chemical constituents like methyl eugenol, rosmarinic
acid, ocimene and germacrene are also found (Singh et al., 2015).

Tulsi has anti-anxiety and anti-depressant properties thus mimicking actions of diazepam and
antidepressant drugs (Moinuddin et al., 2011; Pemminati et al., 2011). Tulsi has been reported to be
beneficial for memory including ageing-induced memory loss and cognitive action (Joshi and Parle,
2006; Giridharan et al., 2011). In human studies, Tulsi has been reported to decrease different forms of
stress, anxiety and depression (Cohen, 2014). Tulsi in high amount has been reported to exert
stimulating effect on central nervous system and contributing to anti-stress activity. The effect was
similar to antidepressant drug desipramine (Sakina et al., 1990). Tulsi is beneficial for sleep related
disorders (insomnia) and fatigue (Saxena et al., 2011).
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The plant has adaptogenic action also which may be a result of its capacity to stimulate immune
system. Tulsi also has anti-oxidant properties (Godhwani et al., 1988).

Curcumin

Turmeric (Curcuma longa) belongs to the ginger family, Zingiberaceae, the roots of which are
employed in cooking. The plant is a herb, rhizomatous and perennial and is native to the Indian
subcontinent and Southeast Asia (Farkhondeh et al., 2016). Turmeric is employed as a flavouring food
supplement and natural yellowing agent. Curcumin is the most bioactive component of turmeric. The
dry rhizome of C. longa Linn. are the source of curcumin. Chemically curcumin (diferuloylmethane),
abbreviated as CUR, is a flavonoid with formula of 1,7-Bis(4-hydroxy-3 methoxyphenyl)-1,6-
heptadiene-3,5-dione (Sahu, 2016). Curcumin is beneficial for harmful effect of chronic stress on brain
and it has been reported to reverse this brain change caused by stress (Xu et al., 2006). Turmeric has
also anxiolytic (anti-anxiety) effect which may be due to alteration of serotonergic system (Lee and
Lee, 2018). Serotonergic system is the system of nerve cells that employes serotonin as their
neurotransmitter. Thus, curcumin may be employed as supplementary therapy for preventing anxiety
symptoms encountered in PTSD (Lee and Lee, 2018). Curcumin has anti-depressant action and it is
beneficial in other neuropsychiatric abnormalities such as major depressive disorder, obsessive-
compulsive disorder (OCD) and bipolar disorder (Lopresti, 2017).

Chemopreventive actions of curcumin

Curcumin also possesses anti-inflammatory and anti-oxidation action (Koh and Pan, 2018).
Acetylcholinesterase (AChE) action strongly linked to oxidative stress, is decreased by curcumin. This
action of curcumin supplements the treatment of neurological abnormalities (Akinyemi et al., 2017).
AChE is the enzyme splitting cholinesterase and few other choline esters performing role of
neurotransmitters. Neurological abnormalities like Alzheimer's disease can be treated by medicines
reversibly blocking acetylcholinesterase (Julien et al., 2008). Curcumin has been observed to possess
many functions related to neuroprotection including alleviation of traumatic brain damage by
modifying Nrf2 signaling in microglia/macrophages (Dong et al., 2018). Nuclear factor (erythroid-
derived 2)-like 2, abbreviated as NFE2L2 or Nrf2, is a transcription factor. It is basic leucine
zipper (bZIP) protein  controlling the expression of anti-oxidant proteins  safeguarding
against oxidative destruction resulting from injury and inflammation (Gold et al., 2012). Several drugs
that stimulate the NFE2L2 pathway are being considered for treatment of diseases resulting by
oxidative stress.

Berberine is helpful in curing drug abuse, in decreasing anxiety and treating neurological
abnormalities in the rats (Lee et al., 2018). Plant Rhodiola (Rhodiola rosea) commonly called as Golden
Root, is an important adaptogenic medicinal herb having beneficial effect on overall health. The
reason for this activity may be perhaps due to the enhancement of serotonin in the mid-brain and
hypothalamus regions of the brain by Rhodiola (Brown et al., 2002). It was observed that R. rosea L. is
also important in treatment of symptoms of mild stress (Mattioli et al., 2009). Rhodiola rosea L. is also
beneficial in curing neurological and various health problems like asthenic neuroses, hypotension,
schizophrenia and in mitigating extreme physical and mental work and fatigue (Panossian and
Wikman, 2010). Different classes of chemical components like phenylpropanoids, phenyletanoids
derivatives, flavonoids and terpenes have been extracted form roots and rhizomes of R. rosea L.
(Panossian et al., 2010). R. rosea has antidepressant activity and it is also helpful in encountering sleep
linked and emotional problems. It has also been observed to significantly neutralize the side effects of
tricyclic category of antidepressant drugs (Olsson et al., 2009). The plants like Kava Kava (Piper
methyscum), Bacopa (Bacopa monnieri), Chamomile (Chamaemelum nobile), Ginkgo (Ginkgo biloba),
Skullcap (Scutellaria lateriflora), Milk Thistle (Silybum marianum), Astragalus (Astragalus membranaceus),
Passionflower (Passiflora incarnata), Valerian (Valeriana officinalis) and Gotu kola (Centella asiatica) have
anti-anxiety function. Aconitum is employed for treating panic in a traumatic incident. Kava Kava has
anti-depressant activity also but it has been reported to be affecting liver in a negative way [Harvard
Women's Health Watch (HWHW), 2007; Sarris et al., 2013; Winston, 2014, Ernsberger, 2015]. Plants
like Rosemary (Rosmarinus officinalis), American ginseng (Panax quinqguefolius), Korean Ginseng (Panax
ginseng), Schisandra (Schisandra chinensis) and Oat (Avena sativa) have anti-depressant function.
Blueberries may be helpful in curing depression and suicidal urges encountered in PTSD.
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Herbs like Siberian ginseng (Eleutherococcus senticosus), Licorice (Glycyrrhiza glabra) and St. John's wort
(Hypericum perforatum) can tackle extreme depression and other symptoms linked with PTSD
(Winston, 2014; Ernsberger, 2015). The "omic" technique can be employed to explain mechanism of
action and effects of herbal medicines, for checking their toxicity aspects genetically and
supplementing towards their clinical validation studies. Proteomics study, included in omics
technology can be used to study epigenetic modifications caused by herbal medicines on test subjects
(Wong et al., 2004; Pennington et al., 2009, Vasileva and Getova, 2016). These studies throw light on
the similarities in the mechanism of action of herbal medicines analyzed with conventional
antidepressant drugs in the manner that both show same patterns of affecting transcription of genes
and modulation of gene expression.

CONCLUSION

PTSD can be characterized by specific psychological abnormalities encountered. The nervines and/or
adaptogenic herbs have been promising in the therapy of anxiety, nervous tension, sleep disorders
and mental burnout symptoms linked with PTSD. Instead of single herb, often combinations of
different herbs have been found to be more beneficial. Herbal formulations can be specifically
manufactured according to individual’s needs which are usually not the case with modern day
pharmaceutical drugs used for encountering PTSD. These herbal plant based treatment options have
no side effects as compared to modern pharmaceuticals. In future research should be focused on
devising the appropriate combination of conventional antidepressants and plant based phytochemical
compounds.
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