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ABSTRACT

Nardostachys jatamansi (Nj.Cr) DC. is an endangered, primitive and therapeutic agent in the family Valerianaceae.
The herbs and rhizomes of this hairy, perennial, dwarf and herbaceous plant are used for medicinal purpose. Mostly
herbs and rhizome are used for this hairy, perennial, dwarf and herbaceous plant. Nardostachys jatamansi has been
reported to have many therapeutic activities like antifungal, antimicrobial, antioxidant, Hepatoprotective and
cardioprotective properties. It is also useful in the management of insomnia and CNS disorders. The vasodilator,
bronchodilator, spasmolytic and platelet aggregation inhibition activities of the plant have also been reported. In
phytochemical analysis jatamansone, Nardostachone and actinidine have been reported to be present in the plant.
This review article is summary of the potential benefits of this medicinal plant as reported in literature. The review
also highlights the need for the use of this plant in Ayurveda system of medicine and future prospects for further
research.
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INTRODUCTION

Nardostachys jatamansi, DC.(NJ.Cr)(Family: Valerianaceae) locally known in urdu as Blachar (Urdu) is native to
the elevated ranges of Himalyas in Nepal but also found in high lands of Sikkim, Bhutan and Punjab. It is an erect
perennial herb about10-60 cm in height, with long stout, woody root stock. The radical leaves are elongated and
spathulated, while few cauline leaves are sessile, oblong or sub-ovate. Flowers are rosy in dense cymes, with pale
pink or blue in coloration. The rhizomes are traditionally used in management of epilepsy, anxiety and in amnesia,
while among the cardiovascular effects, it decreases the heart rate and hence used as antihypertensive. It is used as a
diuretic, emmenagogue, deobstuent and in cholera. The oil obtained from rhizomes part of plant is used for growth
and blackness of hairs. The infusion of the roots has been used in the management of mental disorders, insomnia,
and disorder of the blood and circulatory system (1). In the herbal system , plant has been mentioned as hepatotonic,
cardiotonic, diuretic and  analgesic(2). Scientific investigations on Nardostachys jatamansi, DC. revealed its
antibacterial and antifungal activities (3). It is also found to be effective in the prevention of cognitive impairment
and neuro-degeneration (4). Plants roots were reported to possess analgesic and anti-malarial activities (5). Nj.Cr
has many other activities which are reviewed in this article.

Chemistry of Nardostachys jatamansi DC

Nardostachys jatmansi is reported to have essential oils rich in coumarins and sesquiterpenes (6)Major
sesquiterpenes are Jatamansone and Valerone [7.8] as shown in figure 1 while the rest of sesquiterpenes are
Jatamansol, jatamansic acid, dihydrojatamansin, nardosatchone (figure 2) [9]. Some minor contributors like jatamol
A, jatamol B.[10], nardosinone, spirojatamol [11], jatamansinone, oroseolol, oroselone, valeranal,
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seselinnardostachyins [12], seychelane, seychellene, cuomarin and xynthogalin have also been reported [13.14] as
well as Alkaloids and actinidines (figure 1) have been reported.

The phytochemical investigation of hydro alcoholic extract of Nardostachys jatamansi have shown the presence of
flavonoids, carbohydrates, tannins, steroids, alkaloids, sterols, tannins, flavonoids, mucilage ,gums, terpenes and
glycosides [15].
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Figure No. 1 Showing different constituents of plant Nj.Cr with their chemical structures

Pharmacological applications
Nj.Cr has been found to be a potential therapeutic agent in the treatment or management of different pathological
states of the body as highlighted below.

Antioxidant potential of Nj. Cr

An aqueous extract of Nj.Cr was used to investigate the antioxidant potential and anticataleptic agents by inducing
catalepsy in rat by administering haloperidol in rat model [16]. Nj.Cr was found to be safe ranging from 5 mg/kg to
5000 mg/kg body weight. Toxicity was evaluated by following OECD guidelines 423 (acute toxicity class method).
Weight of animals remained same before and after treatment. So toxicology has no concern as no symptoms
appeared after 14 days of observation and treatment. Haloperidol induced catalepsy was effectively treated by
median dose that is 250mg/kg while the results remain similar by increasing the dose up to 500 mg/kg. It has been
observed that by treatment of Nj.Cr in haloperidol oxidative stress model, activity of Superoxide dismutase (SOD),
total antioxidant capacity (CAT) and reduced glutathione (GSH) is increased and free radicals produced in
haloperidol induced model were quenched [17].

Antioxidant role of Nj.Cr was further studied in chronic fatigue syndrome model of rats [18]. In this study
antidepressant and antistress effects of Nj.Cr was evaluated by swimming of rats for 15 min. per day for 21 days.
Pinax ginseng was used as positive drug while Nj.Cr was used in 200mg/kg and 500 mg/kg doses and one control
group without any treatment. These findings have shown that chronic fatigue syndrome CFS has significant
increased lipid peroxidation, nitrite and SOD levels and reduced catalase levels in rats. Administration of Nj.Cr
resulted in attenuation of the augmented values of lipid peroxidation, nitrite and SOD levels and increased catalase
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activity. These finding depict that swimming increased stress level of rats and administration of Nj.Cr mitigated the
stress thereby showing that Nj.Cr has antioxidant activity.

Antioxidant activity of Nj.Cr was studied by using restraining of rat in restrainers for 4 hours by immobilizing them
by using tape and then in 5th hours, animals were sacrificed by cervical dislocation [19]. Out of four groups 2
groups were treated with Nj.Cr 200mg/kg and 500 mg/kg respectively. The third group received vehicle only while
fourth group received stress only. So it was observed that Nj. Cr groups attenuated the stress induced membranous
lipid peroxidation (LPO) and nitric oxide (NO) in brain and stomach and antioxidant enzyme catalase. Antioxidant
potential was further endorsed [20]) by comparing antioxidant activities of Valeriana officinalis, Nardostachys
jatamansi and Valeriana sisymbriifolia. The study was concluded that Nardostachys jatamansi and Valeriana
sisymbriifolia and some other species of Valeriana are good alternative antioxidant for Valeriana officinalis.

Antioxidant potential and acetyl cholinesterase inhibition activity was done in sleep deprived amnesic rats by using
methanolic extract of roots of Nardostachys jatamansi DC. [21]. This study demonstrated that NJ.Cr showed
neuroprotective activity by inhibition of AChE and antioxidant activity which enhances memory like the synthetic
drug Piracetam

Hepatoprotective action

Hepatoprotective role of Nj.Cr has been evaluated by biochemical evaluation of liver enzymes by using
thioacetamide [22]. Elevated levels of enzymes in response to thioacetamide were normalized by using 50 %
ethanolic extract of Nj.Cr. The hepatoprotective action of the plant may be due to its antioxidant potential.

Cardiotonic, antihyperlipidemic and respiratory disorder actions

In the Unani system of medicine, Nj.Cr has been used as a cardiotonic agent and it is applied in the management of
respiratory disorder but scientific justification is required to endorse this Ayuverdic claim. However few attempts
have been made to elucidate the possible role of Nj.Cr in cardiovascular system and respiratory disorders. Limited
data is available for cardiovascular activity. Antiarrythmic and anticonvulsant activites of the plant have been
studied [23]. Same research group also studied the hypotensive action of essential of Nj.Cr in same year [24.25].
Rhizomes of Nj.Crwere applied on mitochondrial respiration and lysosomal hydrolases in myocardial injury induced
by doxorubucin [26]. In the study, single intrapertoneal injection of doxorubicin containing 15mg/kg was introduced
and myocardial injury was induced. Some abnormalities like loss of myofibrils, mitochondrial swelling and
cytoplasmic vacuolization were observed. These abnormalities were prevented by pre-treatment with 500mg/kg dose
of ethanolic extract of Nj.Cr. for seven days. The authors are of the view that the fficacy of Nj.Cr is due to its
antioxidant activity and attenuation of the stress in rats.

Another study [27] demonstrated that Nj.Cr has significant effect on lipid status by acting on lipid metabolizing
enzymes when given in doxorubicin induced injury at a dose of 500mg/kg dose for 7 days. While 50% ethanolic
extract was found to have increased HDL/total Cholesterol ratio in triton induced dyslipidemic rats. It was also seen
to reduce the ratio of total cholesterol to phospholipid ratio [28].

Antifungal and antibacterial activity

Some plants are traditionally known for their specific therapeutic activities. For example, Gymnema sylvestre is
known for its diabetic activity and Ginko biloba for neurotonic actions. Few historical medicinal plants have
classical multiple therapeutic actions in different pathological disorders like Gensing, Cardamum and Nigella sativa
and few others. Nardostachys jatamansi DC. is one of those ornamental plants having diversity in its therapeutic
actions. Nj.Cr was tested for antimicrobial activity along with some other 61 medicinal plants belonging to 33
different families against some microorganisms [3]. In the study screening of antimicrobial action was done by
dilution of agar by 500pg/ml and 1000pg/ml and all the extracts were tested along with Nardostachys jatamansi DC
against Saccharomyces cerevisiae, Aspergillus niger, Candida albicans, Streptococcus faecalis, Klebsiella
pneumonia, Klebsiella pneumonia, Staphylococcus epidermidis, Staphylococcus aureus, Micrococcus luteus,
Bordetella bronchiseptica, Bacillus subtilis, Bacilluspumilus,and Bacillus cereus varmycoides. Ciprofloxacin and
Amphotericin B at a dos eof 3 pg/ml were taken as positive control against bacteria and fungi respectively while two
plates were kept for negative control DMSO. Blank plates only contain Sabouraud dextrose agar (SDA) and nutrient
agar (NA). Methanolic extract was used and it was concluded in this study that Nardostachys jatamansi DC is
effective against most of the microorganisms thereby justifying its role as antimicrobial and antifungal agent.
Fungistatic spectrum of NJ.Cr evaluated and the results showed that the plant is effective against Aspergillus flavus,
Aspergillus niger and Fusarium oxysporum[29]. Nj.Cr has been studied for different strains of bacteria [30].
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Effect on Estrogen and hair growth

Nardostachys jatamansi DC is studied for the growth of hairs due to cancer treatment [31]. In the study based on the
folkloric use mentioned in traditional books, effect of Nj.Cr was investigated. The results confirmed hair growth
promotion activities of the plant. In next step hair growth study was design not only to see effect of extract on hair
growth but also of isolated fraction named as Nardal, Jatamansic acid, Nardin [32]

Antihyperglycemic effect

In one study [33] it was observed that effective dose for antihyperglycemic activity of Nj.Cr is 500mg/kg in diabetic
rats as shown in figure 1.Hydroalcoholic extract was used on Wistar albino normal rats, glucose loaded and alloxan
induced diabetes. Antidiabetic study was further confirmed by [34]) in which ethanolic extract was used to validate
the traditional use of Nj.Cr in hyperglycemia. This study was conducted by using 400mg/kg, 800mg/kg and
1200mg/kg dose for 10 days. After induction of diabetes blood samples were collected after 10 days in both disease
model and treatment model. Results depict that 1200mg/kg dose had significant antihyperglycemic effects as
compared to disease model rats. Toxicity study was done as per OECD guidelines 1996. This study showed no
toxicity effect even at 3000mg/kg dose. Diabetic study was also confirmed by using STZ injection [35]. Cytokines
and STZ both cause damage to B cells which is protected by extract of NJ. Cr by inhibiting NF-kB activation, iNOS
and NO production.
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Figure No.2. Adopted from [33] to show antihyperglycemic effect of Nj.Cr in comparison with normal and control
rats. In this study immunochemistry and PCR results support the above mentioned conclusion. NJ.Cr provides
protection to pancreatic p cells protection.

Nervous system application

Ample quantity of scientific data supports the traditional use of Nj.Cr in nervous system disorder. Parkinson disease
model was induced in one study by using 6-OHDA injection in Wistar rats and it was observed that the drug
produced a marked decrease in biogenic amine and increase in D, receptors [36]. It was observed that Nj.Cr reversed
the neurodegenerative loss by enhancing the biogenic amines and reducing the dopaminergic D, receptors in the
striatum part of brain. Being an antioxidant produced significant beneficial effects on GSH, CAT, SOD and some
other related enzymes and catecholamine. Previously published data also support that Nj.Cr increases the biogenic
amines and inhibitory neurotransmitters in the brain [37, 38]. Inhibition of GABA and MAO has been supported by
elucidating the antidepressant action of Nj.Cr [39]. In this study 3 doses like 100,200 and 400 mg/kg were given for
14 days and antidepressant effects were observed by using forced swim test and tail suspension methods.
Antidepressant effects of ethanolic extract of Nj.Cr were comparable with imipramine (15mg/kg and sertraline
(20mg/kg). Anticonvulsant effects and neurotoxicity profile was reported with Nj.Cr [40]. Ethanolic extract of Nj.Cr
was used at dose of 50mg/kg in combination with phenytoin 12.5,25,50 and 75 mg/kg doses. Results of study
validate the existence of pharmacological synergism phenomenon between both drugs and protective Index (PI) of
phenytoin increased from 3.63 to 13.18. However, extract of Nj.Cr was found to have no significant activity against
pentylenetetrazole (PTZ) seizures, it was effective in maximum electric shock model (MES) and increased the
seizures threshold.

A comparative study between water and methanolic extract was conducted for acetylcholine esterase inhibition

activity [41]. ICsy value was calculated as 47.21mpg/ml. The authors conclude that methanolic extract is more
effective in improving memory and cognition as compared to water extract. Scopolamine 0.4mg/kg i.p and
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diazepam 1mg/kg i.p were administered intraperitoneally to young and aged miceto induce amnesia. Three doses of
methanolic extract of Nj.Cr. 50,100 and 200mg/kg were given for 8 days. The mice were observed for memory
enhancement and learning point of view. It was observed that Nj.Cr reversed the amnesia and learning impairment
induced by scopolamine and diazepam indicating that Nj.Cr could be a useful agent for restoration of memory in
elderly people or in dementia.
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Figure No. 3 showing different types of jatamanin which are present in Nj.Cr

Figure No.4 showing reported activities of Nardostachys jatamansi DC.

Neuroprotective effect of Nardostachys jatamansi DC. in rats was observed by using middle cerebral artery (MCA)
occlusion [38] to induce cerebral ischemia. In the study, MCA model cause reduced GSH, thiol group, catalase and
Na-K ATP,, activities. All the alterations done by MCA model were attenuated by pre-treatment with hydro
alcoholic extract of Nj.Cr for 15 days. This finding was also supported by histopathological studies which show
decrease in neuronal cell death following MCA and reperfusion.

Jatamansone as described in chemistry part of this review found to be most active therapeutic agent as
neuroeffective drug. In some experimental models it has been observed Jatamansone increases the barbiturate
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induced hypnosis, increases the body temperature by decreasing reserpine activity. Toxicological studies on rats and
mices for jatamansone reported greater than 3160mg/kg dose as LDs; [8].

Comparative studies against D-amphetamine, chlorpromazine in hyperkinetic childrens showed that Jatamansone
reduces the aggressiveness, stubbornness, restlessness and insomenia [42]. Furthermore, Jatamansone showed fewer
side effects as compared to D-amphetamine and chlorpromazine.

Future prospects:

Keeping in view all the data published it appears that ample work has been done on this medicinal plant. However,
the areas highlighted below, and depicted by figure 5, should be given further attention First of all Activity guided
isolation and identification of the components responsible for the various pharmacological properties of the plant
should be done.

Secondly, the mechanisms through which the plant exerts its various pharmacological activities should be elucidated.
Thirdly, efforts should be made to compound the plant extracts into herbal drugs, after appropriate dose regimens
have been evaluated for the various pharmacological activities of the plant.

In diabetic therapeutic area, still mechanisms need to be elucidated. Efficacy is confirmed but active ingredient
responsible for this action needs to be sort out. Moreover like previously reported studies [43]effect of plant on other
parameters like body weight, lipid profile and histopathological studies for regeneration of beta cells should be
studied

Plant has previous history of flatulence and antispasmodic in classical books but at present no scientific data is
available to establish its role in gastrointestinal tract as antispasmodic.

Figure No. 5 showing summary of future prospect for Nardostachys jatamansi DC exploration

As reported previously, plant acts on Na-K ATPase channel so plant can be used as bronchorelaxant in respiratory
tract disorders and possible mechanism may be elucidated whether this relaxation is due to one mechanism or some
multiple mode of actions are involved.

Cardiac therapeutic activities are reported but data published is not enough to make it conclusive for
antihypertensive action or antiarrhythmic activity. So still a lot of work needs attention of researcher for this major
and central compartment of the body.

Being a potential antioxidant, Nardostachys jatamansi DC. can be a useful therapeutic agent in inflammation. These

activities can be confirmed by inducing different inflammatory model and some in vitro analysis by using NO, TNF-
a, COX-1, COX-2 and some cytokines ELIZA kits.
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Some antiangiogensis responses are expected under the umbrella of Nardostachys jatamansi DC. So cancer is a
wide and broad spectrum which needs to be explored.

CONCLUSION

Summarizing all the data available, present review article is of the view that Nardostachys jatamansi DC. is
established medicinal plant in different therapeutic areas but some areas need to be explored in mechanistic
approach and conclusive manner. However, Nardostachys jatamansi DC. is well established medicinal plant in
nervous system disorder and needs to be included in clinical trials.
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