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Abstract
Uttarakhand State endowed with a rich diversity of medicinal plants as well as a rich heritage of
traditional medicine system. Medicinal plants acquired a dominant role in agronomy production,
pharmacy and exportation because of their increased use as a raw material for the pharmaceutical
industry and in the everyday life. The present article aims at reviewing the most remarkable reports on
pharmacology, phytochemistry and biological activities of some medicinal plant of Uttarakhand.
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Introduction
India has great wealth of medicinal plants and their traditional uses. Plants are used
medicinally in different countries and are a source of many potent and powerful drugs [1]. Plant
as sources of medicinal compounds has continued to play a major role in the maintenance of
human health since ancient times. Uttarakhand state is famous for its rich medicinal plants
resources. The climatic, topographic and soil diversity of this state has resulted in the
occurrence of several valuable and economically important medicinal herbs of great
therapeutic potential. Uttarakhand supports a large number of medicinal plants curing a wide
range of disorders, which are extensively used by the pharmaceutical industry for preparation
of drugs used in Indian System of Medicine [2].
Medicinal plant is a chief element of indigenous medical systems in all over the world. Natural
products have played an important role throughout the world in treating and preventing human
diseases. In recent times, there have been increased waves of interest in the field of research in
natural products chemistry. This level of interest can be attributed to several factors, including
unmet therapeutic needs, the remarkable diversity of both chemical structure and biological
activities of naturally occurring secondary metabolites, the utility of novel bioactive natural
compounds as biochemical probes, the development of novel and sensitive techniques to detect
biologically active natural products, improved techniques to isolate, purify, and structurally
characterize these active constituents, and advances in solving the demand for supply of
complex natural products [3]. The aim of this study is to review salient reports on
pharmacology, phytochemistry and biological activities of some medicinal plant of
Uttarakhand.
Acorus calamus
Acorus calamus, Sweet flag, is a semi-aquatic herbaceous plant growing in temperate to
subtemperate regions and traditionally used to treat appetite loss, bronchitis, chest pain, colic,
cramps, diarrhea, digestive disorders, flatulence, gas, indigestion, nervous disorders,
rheumatism, sedative, and vascular disorders. Leaves, rhizomes and essential oil of Acorus
calamus has many biological activities like antispasmodic, carminative, insecticidal,
antifungal, antibacterial, tranquilizing, antidiarrhoeal, antidyslipidemic, neuroprotective,
antioxidant, anticholinesterase, spasmolytic, vascular modulator activities. One of the study
revealed that ethanolic extract of A. calamus rhizomes display anticellular and
immunomodulatory properties [4]. Ethanolic extracts of A.calamus inhibits proliferation of
mitogen (phytohaemagglutinin; PHA) and antigen (purified protein derivative; PPD)stimulated human Peripheral Blood Mononuclear Cells (PBMCs). Earlier research on antiadipogenic properties of Acorus sp. supported hypo-lipidemic activity in rats [5]. Ethanol
extract devoid of α-asarone has been reported to enhance differentiation in adipocytes in
mouse [6]. The property of A. calamus to enhance differentiations in adipocytes is most likely
very useful in the treatment of type 2 diabetes. The major anti-adipogenic component of
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Acorus sp. oil was purified and identified as α-asarone also
having inhibitory effect on adipogenesis in 3T3-LJ cells [7, 8].
The radio protective effects were evaluated by measuring the
degree of lipid peroxidation caused using thiobarbituric acid
reacting substances. In vitro DNA damage was measured by
assessing the radiation induced relaxation of supercoiled
plasmid DNA (PBR322) whereas alkaline single cell gel
electrophoresis or comet assay was used to monitor any
damage to cellular DNA induced by gamma-radiation [9]. The
properties of scavenging free radical of A. calamus has been
found to be useful to overcome excess production of oxygen
free radicals generated due to continuous exposure to loud
noise which pose a serious health problem [10]. β-asarone
found in A. calamus possess antioxidant activity by
counteracting the stress in the rat brain due to continuous
exposure to noise. Another study reported that A. calamus
helped in preventing the development of ferric chlorideinduced epileptogenesis in rats by modulating antioxidant
enzymes [11]. β-asarone compound fraction obtained from the
crude methanolic extract of Acorus calamus rhizomes has
been reported to possess the antifungal activity against the
yeast strain of Candida Albicans, Cryptococcus Neoformans,
Saccharomyces Cerevisae and also against Aspergillus Niger
[12]
.
Aegle marmelos
Aegle marmelos commonly known as Bael tree, belonging to
the family Rutaceae is indigenous to Indian subcontinent,
mainly found in tropical and subtropical regions and has been
widely used due to its medicinal property. Unripe fruit
alcoholic extract have found to produce cardioprotective
effect in isoproterenol induced myocardial infarction due to
the presence of a potent compound known as aurapten [13].
Methanol and aqueous extract of A. marmelos fruit pulp was
screened for antioxidant activity by DPPH radical scavenging
method, reducing power assay, nitric oxide scavenging assay,
superoxide radical scavenging assay, ABTS radical
scavenging assay and H2O2 radical scavenging assay. Both of
the aqueous and alcoholic extract exhibited good antioxidant
activity [14]. The aqueous, petroleum ether and ethanol extract
of the leaves of Aegle marmelos exhibited efficient
antimicrobial activity against Escherichia coli, Streptococcus
pneumoniae, Salmonella typhi, Klebsiella pneumoniae and
Proteus vulgaris. The ethanolic extract shows activity against
Penicillium chrysogenum and the petroleum ether and
aqueous extract shows activity against Fusarium oxysporum
[15]
. The antifungal activity of the leaves of Aegle marmelos
was reported against clinical isolates of dermatophytes. A.
marmelos leaf extracts and fractions were found to have
fungicidal activity against Trichophyton mentagrophytes, T.
rubrum, Microsporum canis, M. gypseum, Epidermophyton
floccosum [16].
Earlier study reported the hypoglycaemic and antioxidant
activity of aqueous extract of Aegle marmelos leaves by
analyzing the glucose, urea & GST (glutathione-S-transferase)
levels in plasma and GSH (glutathione) and MDA
(malondialdehyde) levels in erythrocytes of alloxan induced
diabetic rats [17]. Eugenol (C10H12O2), present in Aegle
marmelos leaf extract, found to exhibit potent antioxidant
property [18, 19]. The anti-diabetic activity of the leaves of
Aegle marmelos was reported in alloxan diabetic rats [20]. The
hepatoprotective effect of the leaves of A. marmelos were
reported in alcohol induced liver injury in Albino rats. Rats
were administered with 30% ethyl alcohol for a period of 40
days. The induced rats were fed with leaves of A. marmelos

for 21 days. The TBARS values of healthy, alcohol
intoxicated and herbal drug treated animals were 123.35,
235.68 and 141.85 µg/g tissue respectively. This indicates the
excellent hepatoprotective effect of the leaves of A. marmelos
[21]
. Essential oil from the leaves of A. marmelos was
investigated for insect repellent activity against Sitophilous
oryzae and Tribolium castaneum [22].
Betula utilis
Betula utilis of family Betulaceae commonly known as
Bhojpatra is a significant medicinal plant which is widespread
throughout the Himalayan region, widely used in traditional
medicine and is well known for its therapeutic values. Bark of
B.utilis is widely used in Ayurveda and Unani system of
medicine, in the treatment of various ailments and diseases
like wound healing, skin disinfectant, bronchitis, convulsions,
leprosy and diseases of the blood and the ear.
The plant and its active constituents are frequently used as an
anti-inflammatory, hepatoprotective, antimicrobial and antitumour agent. Anticancer agents with different modes of
action have been reported to trigger apoptosis in
chemoselective cells [23]. Alterations of mitochondrial
functions such as permeability transition (PT) have been
found to play a major role in the apoptosis process including
cell death induced by chemotherapeutic agents [24]. Studies
revealed that betulinic acid formed by botulin in Betula utilis
inhibits growth of malignant melanoma and cancers of the
liver and the lung [25]. Betulanic acid was identified as a
highly selective growth inhibitor of human melanoma,
neuroectodermal and malignant tumour cells and was reported
to induce apoptosis in these cells. A dried stored sample of
bark of Betula utilis (Bhojpatra) has been found to be active
against Aspergillus niger and Aspergillus flavus [26].
Centella asiatica
Centella asiatica belongs to the family Apiaceae, commonly
known as Indian Pennywort, has been used as a medicinal
herb for thousands of years in India, China, Srilanka, Nepal
and Madagascar is valued as an ethnomedicine as well as in
Ayurveda and Unani, for different ailments like asthma, skin
disorders, ulcers and body aches, for improving memory, as a
nervine tonic and in treatment of dropsy, elephantiasis, gastric
catarrh, kidney troubles, leprosy, leucorrhoea and urethritis, in
maternal health care, in treatment of stomach disorders and
also as a vegetable [27-35].
In vivo studies have shown that the aqueous extract of the
leaves of the C. asiatica revitalize the brain and nervous
system thus exhibit significant effect on learning and memory
process by increasing the level of norepinephrine, dopamine
and 5- HT in the brain [36]. Clinical studies have reported that
C. asiatica found its efficacy in giving protection to neurons
against oxidative damage by giving exposure to excess
glutamate [37]. Likewise, other preclinical studies have
reported the use of C. asiatica leaf extract enhanced
hippocampal CA3 neuronal dendritic arborization in rats
during the growth spurt period [38].
C. asiatica extract (0.05, 0.25 and 0.50 g/kg) protects gastric
mucosa by inhibiting ethanol- induced gastric lesions and by
decreasing mucosal myeloperoxidase due to its free radical
scavenging activity in a dose dependent manner [39].
Preclinical studies have shown that methanolic extract of C.
asiatica causes inhibition in breast cancer cells by inducing
apoptosis in different cancer cell lines HeLa, HepG2 and
SW48 and MCF-7. Out of which MCF-7 found to be most
sensitive line for in vitro growth inhibitory activity which is
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marked by decrease in cell viability that is concentration
dependent based on MTT assay [40]. Earlier, studies have also
investigated that the polyphenolic polymers present in C.
asiatica serve as antioxidants, potentiate insulin action and
thus is advantageous in regulating glucose intolerance and
diabetes [41].
Ullah et al., 2009 observed antibacterial activity of n-hexane,
carbon tetrachloride, chloroform soluble fractions of methanol
extract of Centella asiatica against gram positive bacteria
(Bacillus cereus, Bacillus megaterium, Bacillus subtilis,
Staphylococcus aureus and Sarcinalutea) and gram negative
bacteria (Escherichia coli, Pseudomonas aeruginosa,
Salmonella paratyphi, Salmonella typhi, Shigella boydii,
Shigella dysenteriae, Vibrio mimicus and Vibrio
parahemolyticus) [42]. Earlier it was observed that methanol
extract of C. asiatica whole plant showed inhibition zone
against V. alginolyticus, V. vulnificus and Streptococcus sp.
[43]
.
Phyllanthus amarus
Phyllanthus amarus “Jamgli amla” an annual herb of family
Euphorbiaceae widely spread throughout the tropical and
subtropical countries including India, has found its traditional
usefulness in several health problems such as diarrhoea,
dysentery, dropsy, jaundice, intermittent fevers, urinogenital
disorders, scabies and wounds. The anticarcinogenic and antitumour activity of Phyllanthus amarus proposed to be
inhibition of metabolic activation of carcinogen as well as the
inhibition of cell cycle regulators responsible for cancerous
growth and DNA repair [44]. Antiamnesic activity of aqueous
extract of leaves and stems of Phyllanthus amarus were
evaluated for nootropic effects and brain cholinesterase
activity in male Swiss albino mice. Scopolamine and
diazepam were used as standard drugs to produce amnesia and
elevated plus maze and passive avoidance paradigm as
models for evaluation of cognitive functions. The result
reveals a dose dependent attenuation of diazepam and
scopolamine induced amnesic deficits and reduction in brain
cholinesterase activity. Since the reduction in cholinesterase
in linked with increase acetylcholine concentration in brain
which further is responsible for improving memory, provide a
rationale to use this therapeutic potential in the management
of patients with cognitive disorders [45].
The antiinflammatory potential of two different extracts of
Phyllanthus amarus (hexane and ethanol/water extracts) was
evaluated using different models such as rat Kupffer cells,
macrophages RAW264.7, human whole blood and in mice.
The results revealed ethanol/water extracts and hexane
extracts effective in inhibition of liopolysaccharide induced
production of nitric oxide (NO) and prostaglandin E2 (PGE2)
in Kupffer cells and in macrophages RAW264.7. The extracts
also attenuated the lipopolysaccharide induced secretion of
tumor necrosis factor (TNF-α) in macrophages RAW264.7 as
well as in human whole blood. Hexane and ethanol/water
extracts of Phyllanthus amarus reduced expression of
endotoxin-induced nitric oxide synthase iNOS and
cyclooxygenase COX-2 and inhibited activation of nuclear
factor NF-κB. Phyllanthus amarus also inhibited induction of
interferon-γ (IFN-γ), interleukin (IL)-1β and interleukin (IL)10 in human whole blood and reduced tumor necrosis factor
(TNF-α) production in-vivo [46].
Hepatoprotective effects of aqueous extract from Phyllanthus
amarus on ethanol-induced rat hepatic injury were studied in
in vitro study where Phyllanthus amarus increases the
percentage
3[4,5-dimethylthiazol-2-yl]-2,5
diphenyl

tetrazolium bromide (MTT) reduction assay and decreased the
release of aspartate transaminase (AST) and alanine
transaminase (ALT) in rat primary cultured hepatocytes
treated with ethanol. Phyllanthus amarus possess antifungal,
antiviral and anticancerous properties [47].
Tinospora cordifolia
Tinospora cordifolia (Guduchi) is one of the important
dioecious plants belongs to the family Menispermaceae,
found abundantly as a shrub throughout India, Srilanka,
Bangladesh, and Nepal. Methanolic extract of stem of T.
cordifolia has been reported to possess anti-oxidant activity,
by increasing the erythrocytes membrane lipid peroxide and
catalase activity. It also decreases the activity of SOD, GPx in
alloxan induced diabetic rats [48, 49]. Leaf extract of T.
cordifolia reported to have an alpha-glucosidase inhibitor,
characterized as saponarin was found to be also significant
antioxidant and hydroxyl radical scavenging activity [50].
Hypoglycemic action of aqueous extract of T. cordifolia was
earlier studied at different time intervals from 21-120 days in
mice [51].
The aqueous extract of T. cordifolia exerted a significant antiinflammatory effect on cotton pellet granuloma and formalin
induced arthritis models. The dried stem of T. cordifolia
produced significant antiinflammatory effect in both acute and
subacute models of inflammation. T. cordifolia has been
found to be more effective than acetylsalicylic acid in acute
inflammation but in sub acute inflammation, the drug is
inferior to phenylbutazone [52]. The antiangiogenic activity of
T. cordifolia has been studied using in vivo as well as in vitro
models. In vivo study done using B16F10 melanoma cellinduced capillary formation inanimals [53]. The modulation
effect of the Tinospora lotion on interleukin levels reinforces
its anti-scabies activity [54]. Tinospora cordifolia has the
ability to scavenge free radicals generated during
aflatoxicosis. Tinospora cordifolia showed protection against
aflatoxin-induced nephrotoxicity due to the presence of
alkaloids such as a choline, tinosporin, isocolumbin,
palmatine, tetrahydropalmatine, and magnoflorine [55].
Withania somnifera
Withania somnifera. is a shrub commonly known as
‘‘Ashwagandha’’, Winter Cherry, Indian ginseng, belongs to
the family Solanaceae, found in the drier parts of India, Sri
Lanka, Afghanistan, parts of Africa and also found in high
altitude ascending to 5,500 feet in the Himalayas.
Ashwagandha possesses anticancer properties against
prostate, colon, lung, breast, leukemia, pancreatic, renal, head
and neck cancer cells of humans, forestomach and skin cancer
cells in mice [56-60]. Recently the anticancerous potential of W.
somnifera and its bioactive withanolides has been extensively
studied by several research groups all around the world,
which have discovered diverse mechanisms such as
cytotoxicity,
cell
differentiation
induction,
cancer
chemoprevention, cyclooxygenase-2 (COX-2) inhibition and
a potential to inhibit the enzyme quinine reductase. These
withanolides are highly oxygenated natural bioactive
constituents which are responsible for ashwagandha’s
biological properties including antitumor activity [57, 61].
W. somnifera was also found to improve the cognitive
capabilities of the brain by increasing the cortical muscarinic
acetylcholine capacity in lateral septum and frontal cortex,
which suggest their capacity to affect events in the cortical
[62]
cholinergic-signal
transduction
cascade
.
The
pharmacological studies suggested that W. somnifera
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improves the athletic performance via increasing the
heamoglobin count and red blood cell count, which leads to
an increase in the capacity of blood to transport oxygen at a
greater capacity to the peripheral system [63].
Isolated flavonoids and alkaloids from W. somnifera show
growth inhibitory activity against Enterobacter aerogens,
Proteus mirabilis, Pseudomonas aeruginosa, Staphylococcus
aureus, Bacillus subtilis, Klebsiella pneumoniae, Raoultella
planticola and Agrobacterium tumefaciens at concentration
0.039 mg/ml [64, 65]. It was also shown that W. somnifera at
dose 100 mg/kg significantly reduces the blood glucose and
lipid levels [66]. It was also found that W. somnifera and its
glycowithanolides induce the transport of glucose into the
cells, stimulate the release of insulin and increase the activity
of GLUT transporters activity [67-69]. Root extract of W.
somnifera has immunomodulatory effects in three
myelosuppression models in mice: cyclophosphamide,
azathioprin, or prednisolone and significant increases in
hemoglobin concentration, red blood cell count, white blood
cell count, platelet count, and body weight were observed in
Wistar rats were used to evaluate the cardio protective
mechanisms of W. somnifera, in the setting of ischemia and
reperfusion (IR) injury [70].
Bauhinia variegata
Medicinal plant Bauhinia variegata as Raktakanchanara is
identified as a member of caesalpinaceae family which is
distributed in the tropical regions throughout the world and
widely used plant in Ayurvedic medicine for the treatment of
several illnesses such as leucoderma, leprosy, menorrhagia,
asthma, wounds and ulcers. Rajkapoor et al., 2003 studied
antitumor activity of ethanolic extract of Bauhinia variegata
against Dalton’s acytic lymphoma in swiss albino mice [71].
Sharma et al., 2010 evaluated the ethanolic and aqueous
extracts of root of Bauhinia variegata for nephroprotective
effect in Gentamicin-induced nephrotoxicity in rats [72].
Phytochemical screening and in vitro free radical scavenging
activity of aqueous and ethanolic bark extracts of Bauhinia
variegata was assessed by studying its ability to scavenge
DPPH, Nitric oxide, hydroxyl radical and reducing power.
Phytochemical analysis revealed the presence of steroid,
phenol/ tannin, glycoside/ sugar, carbohydrate and terpenoids.
Ethanolic extract showed significant nitric oxide scavenging
activity, whereas aqueous extract was comparatively more
potent against both ROS (Reactive Oxygen Species) and RNS
(Reactive Nitrogen Species) generation systems. The results
support its traditional use in curing various diseases and as a
source of natural antioxidants which protect cells against
oxidative stress [73].
Oral administration of ethanolic, aqueous and hydro-alcoholic
extract of leaves and stem bark of Bauhinia variegata at
different doses i.e 200 and 400 mg/kg in streptozotocin (STZ)
and alloxan-induced diabetic rats reduced the elevated blood
glucose level by increasing glucose metabolism [74]. Pahwa et
al., 2011 investigated antimicrobial activity of methanolic
extracts of leaf, bark and flower of Bauhinia variegata studied
against various standard reference bacterial and fungal strains
and clinical isolates collected from various parts of India and
abroad [75].
Ziziphus mauritiana
Ziziphus mauritiana also known as chine apple, jujube, Indian
jujube, is a tropical fruit tree available in all parts of india
belonging to the family Rhamnaceae. The various parts of Z.
mauritiana Lam. like leaves, fruits and seeds also used in folk

medicine for various purposes. Balaka et al., 2010,
investigated the antimicrobial activity of ethanolic extract of
Ziziphus mauritiana leaves against various microbial species
like, Escherichia coli, Staphylococcus aureus, Streptococcus
pyogenes, Aspergillus Niger and Candida albicans [76]. Mishra
et al., 2007, investigated the anticancer activity of aqueousethanolic extract of Ziziphus mauritiana by Ehrlich Ascites
Carcinoma (EAC) bearing male albino mice at different
dosses, which significantly decreased tumor volume and
viable cell count and enhanced the mean survival time in a
dose dependent manner [77].
Dahirul et al., 2007, investigated the hepatoprotective activity
of aqueous extract of Ziziphus mauritiana leaves by alcohol
induced liver damage. 40% of alcohol solution is
administrated orally in rats which can produce toxicity to the
liver. In the experiment, rats that receive alcohol only showed
elevated level of ALT, AST, bilirubin, and hepatic lipid
peroxidation while reduced glutathione, total antioxidant
status and body weight significantly (p<0.05) decreased
compared to control rats [78]. Deshpande et al., 2011
investigated the anti- obesity activity of Ziziphus mauritiana
bark powder on high fat induced obesity in rats [79, 80].
Andrographis paniculata
Andrographis paniculata of Acanthacae also known as
Kalmegh is one of the important herb grows abundantly in
Asian countries like India, Sri Lanka, Pakistan, Java,
Malaysia and Indonesi and used in ayurvedic formulations.
The whole plant is used for medicinal purposes. Andrographis
paniculata has a broad spectrum of pharmacological effects
and some of them are extremely beneficial such as
hepatoprotective, antimicrobial, antifungal, antioxidant, antiinflammatory, antipyretic, anticancer and antidiarrhoeal
effects. Antidiabetic property of A. paniculata was confirmed
by Borhanuddin et al., 1994 and Husen et al., 2000 in
aqueous extract and by Zhang et al., 2004 in ethanolic extract
[81-83]
. Along with antihyperglycaemic property, the ethanolic
extract may also reduce oxidative stress in diabetic rats as
studied by Zhang et al., 2000 [84].
A. paniculata can also inhibit the production of inflammatory
mediators and alleviate acute hazards at its optimal dosages
[85]
. Shen et al., 2002 observed that the andrographolide, an
active component of A. paniculata, inhibits inflammatory
responses by rat Neutrophils [86]. It was also found to inhibit
the tumor specific angiogenesis by regulating the production
of various pro and antiangiogenic factors by in vivo and in
vitro studies [87]. In a study by Wang et al, 1993, A. paniculata
was found to alleviate atheroscierotic artery stenosis induced
by deendothelialization and high cholesterol diet as well as
lower restenosis rate after experimental angioplasty [88].
Verma and Vinayak, 2008 related the antioxidant effects of
the aqueous extract on liver defense systems in lymphoma
bearing mice [89]. The aqueous extract and hydro alcoholic
extract of the medicinal plant A. paniculata showed the
increase in activities such as catalase, superoxide dismutase
and glutathione-S transferase enzymes and reduced lactate
dehydrogenase activity. The results performed with that of
aqueous extract of A. paniculata exhibited a greater
antioxidant activity than the ethanol extract in all model
systems tested. The function of hydroalcoholic extract of A.
paniculata possesses oxidative alterations in myocardium and
confers substantial cardioprotective activity by facilitating in
retaining the cardiac function in a norma manner [90].
Inhibitory effect of Andrographis paniculata extract and its
active diterpenoids on platelet aggregation was studied by
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Thisoda et al., 2006 [91]. Antifungal activity was studied for
dichloromethane and methanol extracts of A. paniculata by
broth micro dilution method against seven pathogenic fungal
species [92].
Urtica dioica
Urtica dioica of family Urticaceae, is a perennial growing in
temperate and tropical wasteland areas around the world,
commonly known as stinging nettle. The plant has been
reported to have various pharmacological activities such as
antioxidant anti‑inflammatory, antiulcer, anti‑colitis,
antiviral, anticancer, antibacterial, antimicrobial, antifungal,
immunomodulatory, hypocholesterolemic, hypoglycemic,
cardiovascular effects, analgesic, natriuretic, hypotensive and
hepatoprotective. The leaf extract was administered in
perfused islets of langerhans both in normal and
streptozotocin induced diabetic rats which showed a
significant enhancement of insulin secretion thereby
decreasing the blood sugar level [93]. The cold methanolic
extract of leaves (250 mg/kg) has also shown significant
antihyperglycemic effect in alloxan induced diabetes [94].
The leaves extract of plant has shown maximum
hepatoprotective activity at dose 400 mg/kg as suggested by
decreased level of serum alanine transaminase (ALT),
aspartate aminotransferase (AST), alkaline phosphatase
Plant

(ALP), total bilirubin levels and significant decrease in
malonyldehyde (MDA) level as well as a significant increase
in superoxide dismutase (SOD) level. In CCl4 induced
hepatotoxicity plant extract has shown significant
hepatoprotective effect in isolated rat hepatocytes (in‑vitro)
and same in rabbits (in‑vivo) with protective effect against
hepatocellular degeneration and necrotic changes [95-97].
The antimicrobial activity of stinging nettle extract has been
reported for S. areus, Enterococcus faecalis, B. subtilis and E.
coli [98, 99]. Carceres et al., 1987, reported an increase in urine
production by 20% after 1g/kg oral dose in 10% decoction in
rats. The diuretic effect of stinging nettle was approximately
25% of that achieved with hydrochlorothiazine (25 mg/kg)
[100]
. Treatment with U. dioica reduced oxidative stress
resulting in a decrease in ceruloplasmin levels. Also, it was
found that treatment with U. dioica decreased the lipid
hydroperoxide activity, indicating that the antioxidant effect
of U. dioica had prevented the emergence of an oxidant agent
such as LOOH with creation of hepatic ischemia-reperfusion
[101]
. The aqueous extract of U. dioica leaves also caused
significant inhibition on ADA activities in prostate tissues
from prostate cancer patients [102].
Reported phytoconstitutents of various medicinal plants

Phytoconstituents
Calamenone
Asaronic acid, Eugenol, Asarylic acid, Calamine
Calamenol
Shyobunone, Iso shyobunone, Epi isoshyobunone
Asarone and its isomers
Marmesin, Marmelosin, Imperatorin, Scoparone, Scopoletin, Umbelliferone, Aegeline, Marmeline
O-3,3-(dimethylallyl)halfordinol (1), N-2-ethoxy-2-(4-methoxyphenyl) ethylcinnamamide
Anhydromarmeline
Aegelinosides
α-and β-amyrin and β-sitosterol
Betulin, Betulinic acid
Lupeol, Oleanolic acid, Oleanolic acid-3-acetate
Asiatcoside, Centelloside, Madecossoside, Thankuniside, Isothankunic acid, Centellose, Asiatic, Centellic,
Madecassic acids
Brahmic acid, Brahmoside
Niranthin, Nirtetralin, Phyltetralin, Hypophyllanthin, Phyllanthin, demethylenedioxy-niranthin, 5demethoxy-niranthin, Isolintetralin
Amariin, 1-galloyl-2,3-dehydrohexahydroxydiphenyl (DHHDP)glucose, Repandusinic acid, Geraniin,
Corilagin, Phyllanthusiin D, Rutin, Quercetin 3-O-glucoside, 1-Ogalloyl-2,4dehydrohexahydroxydiphenoyl-glucopyranose elaeocarpusin, Repandusinic acid A and Geraniinic acid
Berberine, Choline, Tembetarine, Magnoflorine, Tinosporin, Palmetine, Isocolumbin, Aporphine
Jatrorrhizine, Tetrahydropalmatine
β–sitosterol, δ-sitosterol, 20 β-hydroxyecdysone, Ecdysterone, Makisterone A, Giloinsterol
Tinocordifolin

References

Withania
somnifera

Somniferine, Somnine, Withamine, Pseudowithamine, Withanaminine

[136]

Bauhinia
variegata

β-sitosterol, lupeol, kaempferol-3- glucoside and a 5, 7-dimethoxyflavonone-4–o-α–L–rhamnopyranosyl-βD glucopyranoside
Germacrene D, Spathulenol, δ- and γ- cadinen

Acorus
calamus

Aegle
Marmelos

Betula utilis
Centella
asiatica

Phyllanthus
amarus

Tinospora
cordifolia

Ziziphus
mauritiana
Andrographis
paniculata
Urtica dioica

Mauritine L, mauritine M, Nummularines H, B and Hemsine A
Didehydro andrographolide/andrographlide D, 14 deoxyandrographolide, Neo andrographolide,
Homoandrographolide
Rutin, Kaempferol-3-O-rutinoside, Isorhamnetin-3-O-glucoside, Caffeic acid and its esters, Ferulic acid,
Chlorogenic, citric, Fumaric and Phosphoric acids, Carvacol, Carvone

References
1. Srivastava J, Lambert J, Vietmeyer N. Medicinal plants:
An expanding role in development. World Bank
Technical Paper, 1996, 320.
2. Alam G, van de Kop P. Promoting the cultivation of

[103]
[104]
[105]
[106]
[107]
[108]
[109]
[110,111]

[112]
[113, 114]
[115,116]
[117,118]
[119,120]
[121-124]

[125,126]
[127-131]
[132-134]
[135]

[137,138]
[139]
[140]
[141-145]
[146-149]

medicinal plants in Uttaranchal, Indian Medicinal Plant
Conservation. 2005; 11:9-15.
3. Clark, AM. Natural Products as a Source for New Drugs.
Pharmaceutical Research. 1996; 13:1133-1141.
4. Kim H, Han TH, Lee SG. Anti-inflammatory activity of a

~ 2501 ~

Journal of Pharmacognosy and Phytochemistry

5.

6.
7.

8.

9.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

water extract of Acorus calamus L. leaves on
keratinocyte
HaCaT
cells.
Journal
of
Ethnopharmacology. 2009; 122:149-156.
Wu HS, Zhu DF, Zhou CX, Feng CR, Lou LY, Yang B,
Hea QJ. Insulin sensitizing activity of ethyl acetate
fraction of Acorus calamus L. in vitro and in vivo. Journal
of Ethnopharmacology. 2009; 123:288-292.
Lee JY, Yun BS, Hwang BK. Antifungal activity of betaasarone from rhizomes of Acorus gramineus. Journal of
Agriculture and Food Chemistry. 2004; 52:776-780.
Lee MH, Chen YY, Tsai GJ, Wang SC, Watanabe T, Tsa
YS. Inhibitory effect of β-asarone a component of Acorus
calamus essential oil on inhibition of adipogenesis in
3T3-L1 cells. Food Chemistry. 2011; 126:1-7.
Si MM, Loua JS, Zhoub CX, Shena JN, Wu HH, Yang B
et al. Insulin releasing and alpha-glucosidase inhibitory
activity of ethyl acetate fraction of Acorus calamus in
vitro and in vivo.Journal of Ethnopharmacology. 2010;
128:154-159.
Cho J, Kim YH, Kong JY, Yang CH, Park CG. Protection
of cultured rat cortical neurons from excitotoxicity by
asarone, a major essential oil component in the rhizomes
of Acorus gramineus. Life Sciences. 2002; 71:591-599.
Hazra R, Ray K, Guha D. Inhibitory role of Acorus
calamus in ferric chloride-induced epileptogenesis in rat.
Human & Experimental Toxicology. 2007; 26:947-953.
Mehrotra S, Mishra KP, Maurya R, Srimal RC, Yadav
VS, Pandey R et al. Anticellular and immunosuppressive
properties of ethanolic extract of Acorus calamus
rhizome. International Immunopharmacology. 2003;
3:53-61.
Grosvenor PW, Suprino A, Gray DO. Medicinal plants
from Riau Province, Sumatra, Indonesia. Part 2:
antibacterial and antifungal activity, Journal of
Ethnopharmacology. 1995; 45:97-111.
Rajadurai M, Prince PSM. Comparative effect of Aegle
marmelos extract and alpha- tocopherol on serum lipid,
lipid peroxides and cardiac enzyme levels in rats with
isoproterenol – induced myocardial infarctio. Singapore
Medical Journal. 2005; 46(2):70.
Rajan S, Gokila M, Jency P, Brindha P, Sujatha RK.
“Antioxidant and phytochemical properties of Aegle
marmelos fruit pup. International Journal of Current
Pharmaceutical Research. 2011; 3:65-70.
Sivaraj R, Balakrishnan A, Thenmozhi M, Venckatesh R.
Antimicrobial activity of Aegle marmelos, Ruta
graveolens, Opuntia dellini, Euphorbia royleena and
Euphorbia antiquorum. Journal of Pharmacy Research.
2011; 4:1507-1508.
Balakumar S, Rajan T, Thirunalasundari S Jeeva.
Antifungal activity of Aegle marmelos (L.) Correa
(Rutaceae) leaf extract on dermatophytes Asian Pacific
Journal of Tropical Biomedicine. 2011; 1:309-312.
Upadhya S, Shanbhag KK, Suneetha G, Balachandra
Naidu M. A study of hypoglycemic and antioxidant
activity of Aegle marmelos in alloxan induced diabetic
rats. Indian Journal of Physiology and Pharmacology.
2004; 48:476-480.
Nagashima K. Inhibitory effect of eugenol on cu2+
catalyzed lipid peroxidation in human erythrocyte
membrane. International Journal of Biochemistry. 1989;
21(7):745-749.
Ogata M, Hoshi M, Urano S, Endo T. Antioxidant
activity of eugenol and related monomeric and dimeric
compounds. Chemical and Pharmaceutical Bulletin

(Tokyo). 2000; 48(10):1467-1469.
20. Sabu MC, Kuttan R. Antidiabetic Activity Of Aegle
Marmelos And Its Relationship With Its Antioxidant
Properties. Indian Journal of Physiology and
Pharmacology. 2003; 48:81-88.
21. Singanan V, Singanan M, Begum H. The
Hepatoprotective Effect of Bael Leaves (Aegle
Marmelos) in Alcohol Induced Liver Injury in Albino
Rats. International Journal of Science & Technology.
2007; 2:83-92.
22. Mishra BB, Tripathi SP. Repellent activity of plant
derived essential oil against Sitophilous oryzae
(Linnaeus) and Tribolium castenium (Herbst). Singapore
Journal of scientific Research. 2011; 1:173-178.
23. Fisher DE. Apoptosis in cancer therapy: crossing the
threshold. Cell. 1994; 78(4):539-542.
24. Kroemer G, Zamzami N, Susin SA. Mitochondrial
control of apoptosis. Immunology Today. 1997; 18:4451.
25. http://www.flowersofindia.net/catalog/slides/Bhoj%20Pat
ra%20Tree.html.
26. Kumaraswamy M, Kavitha H, Satish S. Antibacterial
evaluation and phytochemical analysis of B. utilis against
some human pathogenic bacteria. Advances in Biological
Research. 2008; 2:21-25.
27. Sahu NP, Roy SK, Mahato SB. Spectroscopic
determination of structures of triterpenoid trisaccharides
from Centella asiatica. Phytochemistry. 1989; 28:28522854.
28. Babu TD, Kuttan G, Padikkala J. Cytotoxic and antitumour properties of certain taxa of Umbelliferae with
special reference to Centella asiatica (L.) Urban, Journal
of Ethnopharmacology. 1995; 48(1):53-57.
29. Suguna L, Sivakumar P, Chandrakasan G. Effect of
Centella asiatica extract on dermal wound healing in rats,
Indian Journal of Experimental Biology. 1996; 34:12081211.
30. Zainol MK, Abd-Hamid A, Yusof S, Muse R. Antioxidant activity and total phenolic compounds of leaf,
root and petiole of four accessions of Centella asiatica
(L.) Urban. Food Chemistry. 2003; 81:575-581.
31. Kumar MHV, Gupta YK. Effect of different extracts of
Centella asiatica on cognition and markers of oxidative
stress in rats. Journal of Ethnopharmacology. 2002;
79:253-260.
32. Kakkar KK. Mandukaparni- medicinal uses and
therapeutic efficacy. Indian Drugs. 1988; 26:92-97.
33. Sidhu K, Kaur R, Pannu K. For managing editor
indigenous way to maternal health care within the social
system. Journal of Social Science. 2006; 13(1):79-81.
34. Das S, Khan ML, Rabha A, Bhattacharjya DK.
Ethnomedicinal plants of Manas National Park, Assam,
Northeast India. Indian Journal of Traditional
Knowledge. 2009; 8(4):514-517.
35. Nalini K, Aroor AR, Karantu KS, Rao A. Effect of
Centella asiatica fresh leaf aqueous extract on learning
and memory and biogenic amine turnover in albino rats.
Fitoterapia. 1992; 63(3):232-237.
36. Lee MK, Kim SR, Sung SH, Lim DY, Kim H, Choi H et
al. Asiatic acid derivatives protect cultured cortical
neurons from glutamate –induced excitotoxicity.
Research Communications in Molecular Pathology and
Pharmacology. 2000; 108(1-2):75-86.
37. Soumyanath A, Zhong YP, Gold SA, Yu X, Koop DR,
Bourdette D et al. Centella asiatica accelerates nerve

~ 2502 ~

Journal of Pharmacognosy and Phytochemistry

38.

39.
40.

41.

42.
43.

44.

45.

46.

47.
48.

49.
50.
51.

52.

regeneration upon oral administration and contains
multiple active fractions increasing neurite elongation in
vitro. Journal of Pharmacy and Pharmacology. 2005;
57(9):1221-1229.
Mohandas Rao KG, Muddanna Rao S, Gurumadva Rao S.
Centella asiatica (L.) leaf extract treatment during
growth spurt period enhances hippocampal CA3 neuronal
dendritic arborization in rats. Evidence – Based
Complimentary and Alternative Medicine. 2006;
3(3):349-357.
Cheng CL, Koo MWL. Effect of Centella asiatica on
induced gastric mucosal lesions in rats. Life Science.
2000; 67:2647-2653.
Babykutty S, Padikkala J, Sathiadevan PP, Vijayakurup
V, Azis TKA, Srinivas P et al. Apoptosis induction of
Centella asiatica on human breast cancer cells. African
Journal of Traditional Complementary and Alternative
Medicine. 2009; 6(1):9-16.
Anderson RA, Broadhurst CL, Polansky MM, Schmidt
WF, Khan A, Flanagan VP et al. Isolation and
characterization of polyphenol type- A polymers from
cinnamon with insulin like biological activity. Journal of
Agricultural Chemical. 2004; 14(52):65-70.
Ullah MO, Sultana S, Haque A. Antimicrobial, Cytotoxic
and Antioxidant activity of Centella asiatica, European
Journal of Scientific Research. 2009; 30(2):260-264.
Wei LS, Musa N, Sengm CT, Wee W, Shazili NAM.
Antimicrobial properties of tropical plants against
pathogenic bacteria isolated from aquatic organisms,
African Journal of Biotechnology. 2008; 7(13):22752278.
Rajeshkumar NV, Joy KL, Kuttan G, Ramsewak RS, Nair
MG, Kuttan R. Antitumour and anticarcinogenic activity
of
Phyllanthusamarus
extract.
Journal
of
Ethnopharmacology. 2002; 81(1):17-22.
Joshi H, Parle M. Pharmacological evidence for
antiamnesic potentials of Phyllanthusamarus in mice.
African Journal of Biomedical Research. 2007; 10:165173.
Kiemer AK, Hartung T, Huber C, Vollmar AM.
Phyllanthusamarus has anti-inflammatory potential by
inhibition of iNOS, COX-2 and cytokines via the NF-κB
pathway. Journal of Hepatology. 2003; 38(3):289-297.
Itoro E, Ukana D, Ekaete D. Phytochemical screening and
nutrient analysis of Phyllanthusamarus. Asian Journal of
Plant Science and Research. 2013; 3:116-122.
Stanely P, Menon VP. Hypoglycaemic and hypolipidemic
action of alcohol extract of Tinosporacordifolia roots in
chemical induced diabetes in rats. Phytotherapy
Research. 2003; 17:410-413.
Stanely P, Menon VP. Antioxidant action of Tinospora
cordifolia root extract in alloxan diabetic rats”,
Phytotherapy Research. 2001; 15:213-218.
Diwanay S, Chitre D, Patwardhan B. Immunoprotection
by botanical drug on experimental metastasis. Journal of
Ethanopharmacology. 2004; 90:223-237.
Grover JK, Vats V, Rathi SS. Antihyperglycemic effect
of Eugenia jambolana and Tinosporacordifolia in
experimental diabetes and their effects on key metabolic
enzymes involved in carbohydrate metabolism. Journal of
Ethanopharmacology. 2000; 73(3):461-470.
Jana U, Chattopadhyay RN, Shw BP. Preliminary studies
on anti-inflammaory activity of Zingiber officinale Rosc.,
Vitex negundo Linn. and Tinospora cordifolia (Willid)
Miers in albino rats. Indian Journal of Pharmaceutical

Sciences. 1999; 31(3):232-233.
53. Leyon PV, Kuttan G. Inhibitory effect of a
polysaccharide from Tinosporacordifolia on experimental
metastasis. Journal of Ethanopharmacology. 2004; 90(23):233-237.
54. Castillo AL, Ramos JDA, De Francia JL, Quilala PF,
Dujunco MU. Immunomodulatory Effects of Tinospora
cordifolia Lotion on Interleukin-1, Interleukin-6 and
Interleukin-8 Levels In Scabies Infected Pediatric
Patients: A Single Blind, Randomized Trial. International
Journal of Pharmaceutical Sciences and Drug Research.
2014; 6(3):204-210.
55. Gupta R, Sharma V. Ameliorative effects of Tinospora
cordifolia root extract on histopathological and
biochemical changes induced by aflatoxin-b(1) in mice
kidney. Toxicology International. 2011; 18(2):94-98.
56. Nema R, Khare S, Jain P, Pradhan A. Anticancer activity
of Withania somnifera (leaves) flavonoids compound.
International Journal of Pharmaceutical Sciences Review
and Research. 2013; 19:103-106.
57. Patel K, Singh RB, Patel DK. Pharmacological and
analytical aspects of withaferin-A: A concise report of
current scientific literature. Asian Pacific Journal of
Reproduction. 2013; 2:238-243.
58. Singh N, Verma P, Pandey BR, Gilca M. Role of
Withania somnifera in prevention and treatment of
cancer: An overview. International Journal of
Pharmaceutical Sciences and Drug Research. 2011;
3:274-279.
59. Yadav B, Bajaj A, Saxena M, Saxena AK. In vitro
anticancer activity of the Root, stem and leaves of
Withania somnifera against various human cancer cell
lines. Indian Journal of Pharmaceutical Sciences. 2010;
72:659-663.
60. Padmavathi B, Rath PC, Rao AR, Singh RP. Roots of
Withania somnifera inhibit forestomach and skin
carcinogenesis in mice. Evid Based Complementary and
Alternative Medicine. 2005; 2:99-105.
61. Mulabagal V, Subbaraju GV, Rao CV, Sivaramakrishna
C, DeWitt DL, Holmes D et al. Withanolide Sulfoxide
from Aswagandha Roots Inhibits Nuclear Transcription
Factor-Kappa-B, Cyclooxygenase and Tumor Cell
Proliferation. Phytotherapy Research. 2009; 22:987-992.
62. Schliebs R, Liebmann A, Bhattacharya SK, Kumar A,
Ghosal S, Bigl V. Systemic administration of defined
extracts from Withania somnifera (Indian Ginseng) and
Shilajit differentially affects cholinergic but not
glutamatergic and GABAergic markers in rat brain.
Neurochemistry International. 1997; 30:181-190.
63. Shenoy S, Chaskar U, Sandhu JS, Paadhi MM. Effects of
eight week supplementation of Ashwagandha on
cardiorespiratory endurance in elite Indian cyclists.
Journal of Ayurveda and Integrative Medicine. 2012;
3:209-214.
64. Singh G, Kumar P. Evaluation of antimicrobial efficacy
of flavonoids of Withania somnifera L. Indian Journal of
Pharmaceutical Sciences. 2011; 73:473-478.
65. Singh G, Kumar P. Antibacterial potential of alkaloids of
Withania somnifera L. & Euphorbia hirta L.
International Journal of Pharmacy & Pharmaceutical
Science. 2012; 4:78-81.
66. Rajangam U, Sampath K, Thankaraj SM, Manoharan R,
Vasudevan RA, Sei CK, et al. Hypoglycaemic and
Hypolipidaemic Effects of Withania somnifera Root and
Leaf Extracts on Alloxan-Induced Diabetic Rats.

~ 2503 ~

Journal of Pharmacognosy and Phytochemistry

67.

68.

69.

70.

71.
72.

73.
74.

75.

76.

77.

78.

79.

80.
81.

82.

International Journal of Molecular Sciences. 2005;
10(5):2367-2382.
Anwer T, Sharma M, Pillai KK, Iqbal M. Effect of
Withania somnifera on insulin sensitivity in non-insulindependent diabetes mellitus rats. Basic & Clinical
Pharmacology & Toxicology. 2008; 102:498-503.
Khalili M. The Effect of Oral Administration of
Withaniasomnifera Root on Formalin-Induced Pain in
Diabetic Rats. Basic and Clinical Neuroscience. 2009;
1:29-31.
Visavadiya
NP,
Narasimhacharya
AV.
Hypocholesteremic and antioxidant effects of Withania
somnifera (Dunal) in hypercholesteremic rats.
Phytomedicine. 2007; 14:136-142.
Mohanty IR, Arya DS, Gupt SK. Withania somnifera
provides cardioprotection and attenuates ischemiareperfusion induced apoptosis. Clinical Nutrition. 2008;
27(4):635-642.
Rajkapoor B, Jayakar B, Murgesh N. Antitumor activity
of Bauhinia variegata on Dalton’s ascetic lymphoma.
Journal of Ethnopharmacology. 2003; 89(1):107-109.
Sharma RK, Sharma V, Rajani G, Komala N. Effect of
ethanolic and aqueous extracts of Bauhinia Variegata
Linn on Gentamicin-Induced Nephrotoxicity in rats,
Indian Journal of Pharmaceutical Education and
Research. 2010; 45:192-198.
Bhagya Bhaskar. Free radical scavenging activity of bark
extracts of Bauhinia variegata L. Pharmacognosy
Journal. 2011; 3(24):45-49.
Tewari RC, Chaubey S, Dash S, Kour GD, Gautam RK.
Kanchnara (Bauhinia Variegata Linn.): A Critical
Review International Journal of Ayurveda and Pharma
Research. 2015; 3(7):39-46.
Pahwa S, Mazumder R, Bhattacharya S. Evaluation of in
vitro antimicrobial activity of different parts of Bauhinia
variegata Linn. International Journal of Pharm Tech
Research, 2011; 3:1971-1977.
Abalaka ME, Daniyan SY, Mann A. Evaluation of the
antimicrobial activities of two Ziziphus species (Ziziphus
mauritiana L. and Ziziphus spinachristi L.) on some
microbial pathogens. African Journal of Pharmacy and
Pharmacology. 2010; 4(4):135-139.
Mishra T, Khullar M, Bhatiaa A. Anticancer potential of
aqueous ethanol seed extract of Ziziphusmauritiana
against cancer cell lines and Ehrlich ascites carcinoma,
Evidence-Based Complementary and Alternative
Medicine, 2011, doi:10.1155/2011/765029.
Dahiru D, Obidoa O. Evaluation of the antioxidant effects
of Ziziphusmauritiana lam. Leaf extracts against chronic
ethanol induced hepatotoxity in rats. African Journal of
Traditional, Complementary and Alternative Medicines.
2008; 5(1):39-45.
Deshpande M, Shengule S, Apte K G, Wani M, Piprode
V, Parab PB. Anti-Obesity Activity Of Ziziphus
Mauritiana: A Potent Pancreatic Lipase Inhibitor, Asian
Journal Of Pharmaceutical And Clinical Research. 2013;
6:168-173.
http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH000455
2.
Borhanuddin M, Shamsuzzoha M, Hussain AH.
Hypoglycaemic effects of Andrographis paniculata Nees
on non-diabetic rabbits. Bangladesh Medical Research
Council Bulletin. 1994; 20:24-26.
Husen R, Pihie AH, Nallappan M. Screening for
antihyperglycaemic activity in several local herbs of

83.

84.

85.

86.

87.

88.

89.
90.

91.

92.

93.

94.

95.

96.

~ 2504 ~

Malaysia. Journal of Ethnopharmacology. 2004; 95:205208.
Zhang XF, Tan BK. Anti-diabetic property of ethanolic
extract of Andrographis paniculata in streptozotocin
diabetic rats. Acta Pharmacologica Sinica. 2000;
21:1157-1164.
Zhang XF, Tan BK. Antihyperglycaemic and antioxidant
properties of Andrographis paniculata in normal and
diabetic rats. Clinical and Experimental Pharmacology
and Physiology. 2000; 27:358-363.
Chao WW, Kuo YH, Hsieh SL, Lin BF. Inhibitory effects
of ethyl acetate extract of Andrographis paniculata on
NF-kB trans-activation activity and LPS induced acute
inflammation in mice. Evidence- Based Complementary
and Alternative Medicine. 2011, 254-531.
Shen YC, Chen CF, Chia, WF. Andrographolide prevents
oxygen radical production by human neutrophis: possible
mechanisms involved in its anti-inflammatory effect.
British Journal of Pharmacology. 2002; 135(2):399-406.
Sheeja K, Kuttan G. Modulation of natural killer cell
activity, antibody-dependent cellular cytotoxicity, and
antibody-dependent complement-mediated cytotoxicity
by andrographolide in normal and ehrlich ascites
carcinoma-bearing mice. Integrative Cancer Therapies.
2007; 6:66-73.
Wang D, Zhao H. Experimental studies on prevention of
atherosclerotic arterial stenosis and restenosis after
angioplasty with Andrographis paniculata Nees and fish
oil. Journal of Tongji Medical University. 1993; 13:193198.
Verma N, Vinayak M. Antioxidant action of
Andrographis paniculata on lymphoma Molecular
Biology Reports. 2008; 35(4):535-540.
Ojha SK, Nandave M, Kumari S, Ary DS. Antioxidant
activity of Andrographis paniculata in ischemic
myocardium of rats. Global Journal of Pharmacology.
2009; 3:154-157.
Thisoda
P,
Rangkadilok
N,
Pholphana
N,
Worasuttayangkurn L, Ruchirawat S, Satayavivad.
Inhibitory effect of Andrographis paniculata extract and
its active diterpenoids on platelet aggregation. European
Journal of Pharmacology. 2006; 553(1-3):39-45.
Sule A, Qamar UA, Jalifah L, Othman AS, Muhammad
NO, Abdulrashid UM et al. Antifungal activity of
Andrographis paniculata extracts and active principles
against skin pathogenic fungal strains in vitro,
Pharmaceutical Biology. 2012; 50:850-856.
Farzami B, Ahmadvand D, Vardasbi S, Majin FJ,
Khaghani Sh. Induction of insulin secretion by a
component of Urtica dioica leave extract in perfused
Islets of Langerhans and its in vivo effects in normal and
streptozotocin
diabetic
rats.
Journal
of
Ethnopharmacology. 2003; 89:47-53.
Al‑Wasfi RM, Jabaar Al‑Kaabee HJ, Dergham M,
Hameed AF. Studying the hypoglycemic and the
antibacterial activity of various plant extract of Urtica
dioica. Al‑kufa University Journal for Biology. 2012;
4:232-242.
Kanter
M,
Coskun
O,
Budancamanak
M.
Hepatoprotective effects of Nigella sativa L and Urtica
dioica Linn. on lipid per oxidation, antioxidant enzyme
systems and liver enzymes in carbon tetrachloride‑treated
rats. World Journal of Gastroenterology. 2005; 11:66846688.
Daba MH, Abdel‑Rahman MS. Hepatoprotective activity

Journal of Pharmacognosy and Phytochemistry

of thymoquinone in isolated rat hepatocytes. Toxicology
Letters. 1998; 95:23-29.
97. Turkdogan MK, Ozbek H, Yener Z, Tuncer I, Uygan I,
Ceylan E. The role of Urtica dioica and Nigella sativa in
the prevention of carbon tetrachloride‑induced
hepatotoxicity in rats. Phytotherapy Research. 2003;
17:942-946.
98. Brantner A, Grein E. Antibacterial activity of plant
extracts used externally in traditional medicine. Journal
of Ethnopharmacology. 1994; 44:35-40.
99. Keles O, Bakirel T, Alpmar A. The antibacterial activity
of some plants used for medicinal purposes against
pathogens of veterinary importance. Folia Veterinaria.
2001; 1:22-25.
100. Carceres A, Giron LM, Martínez AM. Diuretic activity of
plants used for the treatment of urinary ailments in
Guatemala. Journal of Ethnopharmacology. 1987;
19:233-245.
101. Kandis H, Karapolat S, Yildirim U, Saritas A, Gezer S,
Memisogullari R. Effects of Urtica dioica on hepatic
ischemia-reperfusion injury in rats. Clinics. 2010;
65(12):1357-1361.
102. Durak I, Biri H, Devrim E, Sozen S, Avci A. Aqueous
extract of Urtica dioica makes significan inhibition
adenosine deaminase activity in prostate tissue from
patients with prostate cancer. Cancer Biology & Therapy.
2004; 3(9):855-857.
103. Kelkar NC, Rao SB. Essential oil from the rhizomes of
Acorus calamus Linn. Journal of Indian Institute of
Science. 1993; 17A:25-31.
104. Venskutonis R, Petras, Dagilyte A. Composition of
essential oil of sweet flag [Acorus calamus L.] leaves at
different growing phase. Journal of Essential Oil
Research, 2005, 1-5.
105. Thirach S, Tragoolpua K, Punjaisee S, Khamwan C,
Jatisatienr C, Kunyanone N. Antifungal activity of some
medicinal plant extracts against Candida albicans and
Cryptococcus neoformans. Acta Horticulturae. 2003;
597:217-221.
106. Lander V, Schreier P. Acorenone and
-asarone:
indicators of the origin of calamus oils (Acorus calamus
L.). Flavour and Fragrance Journal. 1990; 5(2):75-79.
107. Bertea MC, Azzolin MMC, Bossi S, Doglea G, Maffei
ME. Identification of an EcoRI restriction site for a rapid
and precise determination of β -asarone-free Acorus
calamus cytotypes. Phytochemistry. 2005; 66:507-514.
108. Farooq S. In: 555 Medicinal Plants: Field and Laboratory
Manual, International Book Distributors, Dehradun,
2005, 40-42.
109. http://www.thehimalayadrugco.com/herbfinder/h_aegle.h
tm.
110. Shoeb A, Kapil RS, Popli SP. Coumarins and Alkaloids
of Aegle marmelos. Phyochemistry. 1973; 12:2071.
111. Chatterjee A, Mitra SS. On the constitution of the active
principles isolated from the mature bark of Aegle
marmelos, Correâ. Journal of the American Chemical
Society. 1949; 71(2):606.
112. Karaway MS, Mirhom YW, Shehata IA. Coumarins and
Alkaloids of Aegle marmelos Correa, cultivated in Egypt.
Egyptian. Journal of Pharmaceutical Sciences. 1980;
21:239.
113. Zhao G, Dan C, Yan W. Simultaneous determination of
betulin and betulinic acid in white birch bark using RPHPLC. Journal of Pharmaceutical and Biomedical
Analysis. 2007; 43:959-962.

114. Jager S, Laszczyk MN, Scheffler A. A Preliminary
Pharmacokinetic Study of Betulin, the Main Pentacyclic
Triterpene from Extract of Outer Bark of Birch (Betulae
alba cortex). Molecules. 2008; 13:3224-3235.
115. Tung NH, Kwon HJ, Kim JH, Ra JC, Kim JA, Kim YH.
An anti-influenza component of the bark of Alnus
japonica. Archives of Pharmacal Research. 2010; 33:363367.
116. Seebacher W, Simic N, Weis R, Saf R, Kunert O.
Complete assignments of 1H and 13C-NMR resonances
of oleanolic acid, 18α-oleanolic acid, ursolic acid and
their 11-oxo derivatives. Magnetic Resonance in
Chemistry. 2003; 41:636-638.
117. Dutta T, Basu UP. Isothankunic acid- a new triterpene
acid from Centella asiatica (URB), Bulletin of Natural
Institute of Sciences of India. 1968; 37:178-184.
118. Singh B, Rastogi RP. A reinvestigation of the triterpenes
of Centella asiatica III, Phytochemistry., 1969; 8:917921.
119. Singh B, Rastogi RP. Chemical examination of Centella
asiatica linn-III. Constitution of brahmic acid.”
Phytochemistry. 1968; 8:1385-1393.
120. Zheng CJ, Qin LP. Chemical components of Centella
asiatica and their bioactives. Journal of Chinese
Integrative Medicine. 2007; 5:348-351
121. Kassuya CA, Silvestre A, Menezes-de-Lima Jr O,
Marotta DM, Rehder VL, Calixto JB. Antiinflammatory
and antiallodynic actions of the lignin niranthin isolated
from Phyllanthus amarus. Evidence for interaction with
platelet activating factor receptor. European Journal of
Pharmacology. 2006; 546:182-188.
122. Srivastava V, Singh M, Malasoni R, Shanker K, Verma
RK, Gupta MM et al. Separation and quantification of
lignans in Phyllanthus species by a simple chiral
densitometric method. Journal of Separation Science.
2008; 31:23-38.
123. Leite DF, Kassuya CA, Mazzuco TL, Silvestre A, DeMelo LV, Rehder VL et al. The cytotoxic effect and the
multidrug resistance reversing action of lignans from
Phyllanthus amarus. Planta Medica. 2006; 72:1353-1358.
124. Maciel MAM, Cunha A, Dantas FTNC, Kaiser CR. NMR
characterization of bioactive lignans from Phyllanthus
amarus Schum & Thonn. Journal of Magnetic Resonance
Imaging. 2007; 6:76-82.
125. Londhe JS, Devasagayam TP, Foo LY, Ghaskadbi SS.
Radioprotective properties of polyphenols from
Phyllanthus amarus Linn. Journal of Radiation Research.
2009; 50:303-309.
126. Foo LY. Amarinic acid and related ellagitannins from
Phyllanthus amarus. Phytochemistry. 1995; 39:217-224.
127. Sriramaneni RN, Omar AZ, Ibrahim SM, Amirin S,
Mohd ZA. Vasorelaxant effect of diterpenoid lactones
from and rographis paniculata chloroform exract on rat
aortic rings. Pharmacognosy Research. 2010; 2:242-246.
128. Yang S, Evens AM, Prachands, Singh AT, Bhalla S,
David K et al. Diterpenoid lactone and rographolide, the
active component of and rographis paniculata. Clinical
Cancer Research. 2010; 16:4755-4768.
129. Zhao F, He EQ, Wang L, Liu K. Anti-tumor activities of
and rographolide, a diterpene from And rographis
paniculata, by inducing apoptosis and inhibiting VEGF
level. Journal of Asian Natural Product Research. 2008;
10:467-473.
130. Kohno H, Maeda M, Tanino M, Tsukio Y, Ueda N, Wada
K et al. A bitter diterpenoid furano lactone columbine

~ 2505 ~

Journal of Pharmacognosy and Phytochemistry

from calumbae Radix inhibits azoxy methane-induced rat
colon carcinogenesis. Cancer letters. 2002; 183:131-139.
131. Dhanasekaran M, Baskar AA, Ignacimuthu S, Agastian
P, Duraipandiyan V. Chemopreventive potential of
Epoxy clerodane diterpene from Tinospora cordifolia
against diethyl nitrosamineinduced hepyocellular
carcinoma. Investigational New Drugs. 2009; 27:347355.
132. Lv J, Xu D, Perkovic V, Ma X, Johnson DW, Woodward
M et al. Corticosteroid therapy in IgA nephropathy.
Journal of the American Society of Nephrology. 2012;
23:1108-16.
133. McKeown E, Bykerk VP, Deleon F, Bnner A, Thorne C,
Hitchon CA et al. Quality assurance study of the use of
preventative
therapies
in
glucocorticoid-induced
osteoporosis in early inflammatory arthritis: Result from
the CATCH cohort. Rheumatology (Oxford). 2012;
51:1662-1669.
134. Sundarraj S, Thangam R, Sreevani V, Kaveri K,
Gunasekaran P, Achiraman S et al. ϒ-Sitosterol from
acacia nilotica L. induces G2/M cell cycle arrest and
apopyosis through c-Myc suppression in MCF-7 and
A549 cells. Journal of Ethnopharmcology. 2012;
141:803-809.
135. Maurya R, Handa SS. Tinocordifolin, a sesquiterpene
from Tinospora cordifolia. Phytochemistry. 1998;
49:1343-1346.
136. Majumdar DN. Withania somnifera Dunal, Part II,
Alkaloidal
constituents
and
their
chemical
characterization. Indian Journal of Pharmacology. 1955;
17:158-161.
137. Duret S, Paris RR. The flavonoids of several species of
Bauhinia. Plant Med Phytotherapy. 1977; 11:213-15.
138. Gupta AK, Vidyapati TJ, Chauhan JS. Chemical
examination of the stem of Bauhinia variegata. Planta
Medica. 1980; 38:174-176.
139. Gupta AK, Chauhan JS. Constituents from the stem of
Bauhinia variegata. National Academy Science Letters.
1984; 7:174-76.
140. Panomwan P, Kanlaya L, Samran P, Palangpon K,
Apichart S, Somsak R et al. Antiplasmodial and
antimycobacterial cyclopeptide alkaloids from the root of
Ziziphus mauritiana. Phytochemistry. 2011; 72(9):909915.
141. Verma A, Padh H, Srivastava N. Andrographolide: A
new plant derived antineoplastic entity on horizon.
Evidence-Based Complementary and Alternative
Medicine.2011;
2011:815390.
doi:
10.1093/ecam/nep135. Epub 2011 Feb 10.
142. Mohamed Salem TS. Hepatoprotective herbs- A review.
International Journal of research in Pharmaceutical
Sciences. 2010; 1(1):1-5.
143. Kumar AR, Sridevi K, Kumar NV, Nanduri S, Rajagopal
S. Anticancer and antistimulatory compounds fron
Andrographis
paniculata.
Journal
of
Ethanopharmacology. 2004; 92(2-3):291-295.
144. Liu J, Wang JT, Ji LL. In vivo and in vitro antiinflammatory activiitteis of neoandrographolide. AM J
Chin Med. 2007; 35(2):317-328.
145. Dahanukar SA, Kulkarni A, Rege NN. Pharmacology of
medicinal plants and natural products. Indian Journal of
Pharmacology. 2000; 32:81-118.
146. Otles S, Yalcin B. Phenolic compounds analysis of root,
stalk, and leaves of nettle. The Scientific World Journal.
2012; 2012:1-12.

147. Chaurasia N, Wichtl M. Flavonol glycoside aus Urtica
dioica. Planta Medica. 1987; 53:432-4.
148. Bakke ILF, Thorsen E, Nordal A. Water soluble acids
from Urtica dioica L. 1978. Meddelelser Fra Norsk
Farmaceutisk Selskap. 1978; 40:181-188.
149. Gül S, Demirci B, Başer KH, Akpulat HA, Aksu P.
Chemical composition and in vitro cytoytoxic, genotoxic
effects of essential oil from Urtica dioca L. Bulletin of
Environmental Contamination and Toxicology. 2012;
88:666-671.

~ 2506 ~

