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Keywords: ABSTRACT: Indian medicinal plants and traditional knowledge have been
an integral part of our lifestyle since ages and now became an important
source for natural product research (NPR) and development. Due to its
knowing ability and applications, this knowledge has long been used as a

thriving source for discovery of new drug molecules. This study was

Artemisia nilagirica,
Lyonia ovalifolia, Sarcococca
saligna, Taraxacum officinale,

Ethnobotany, Uttarakhand

conducted under the routine drug development program of the Institute with
the aim to explore the first-hand ethnobotanical information of 4 important
plants i.e. Artemisia nilagirica, Lyonia ovalifolia, Sarcococca saligna and
Taraxacum officinale and to correlate their possible applications in future
research and developmental activities. The reported information was
collected from 86 informants (villagers and herbal practitioners) of Nainital,
Almora and Bageshwar districts of Uttarakhand Himalaya, during 2014-
2016. The popularity of individual plant species for their
ethnopharmacological uses was calculated as percent citation (PC) and cross
verified through other informants of studied areas as well as the literature
reported for their modern therapeutic applications.

During last decades, Indian sub-continent is well known for its cultural,
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INTRODUCTION:

ethnomedicinal plants are being reconsidered as
one of the main botanical resources for searching
novel, bioactive or their derivatives for modern
therapeutics to combat different kinds of life-
threatening diseases. Many of the known drugs and
therapeutic leads have been derived from
ethnomedicinal plants used in different traditional
system of medicines * 3. It is evident that about
55% of recent chemotherapeutic drugs for the
treatment of cancer are derived from plants or
based upon natural product research (NPR) *.
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social and traditional diversity with several ethnic
groups comprised of more than 84.4 million people
with age-old culture, traditions, languages, lifestyle
and healthcare systems. The greater Himalaya of
Uttarakhand, India (3300 - 4290 M) constitutes
richest plant diversity with remarkable medicinal
flora comprising about 4000 endemic species i.e.
50% of total Indian Himalayan diversity along with
a vast ethnobotanical knowledge °. Due to their
significant applications, this knowledge has long
been used as a thriving source of bioactive
compounds and recent ethnobotanical and
ethnopharmacological studies proved folklore
knowledge as a powerful tool for searching lead or
new drug molecules for modern therapeutics ®°.
Religious inspiration, unavoidable factors of
inaccessibility and lack of medicinal facilities in
remote hilly areas seems to be the main causative
factors for the dependency on local herbal
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practitioners (Vaidyas) for their primary healthcare.
Evidently, chemical and  pharmacological
investigations on these ethnomedicines have very
often provided novel bioactive compounds for
modern therapeutics '3, Literature reveals that
Artemisia nilagirica, Lyonia ovalifolia, Sarcococca
saligna and Taraxacum officinale are traditionally
well-known plant species in Uttarakhand Himalaya.
A systematic search towards validation of
ethnomedicinal claims is extremely important and
still pending. This paper describes the recent
insights of ethnobotanical information collected
from 86 informants including common villagers
and herbal practitioners of Nainital, Almora and
Bageshwar districts of Kumaon, Uttarakhand state
during 2014-2016 along with their known
pharmacological activities and status of abundance
in studied areas. On the basis of these documented
insights, the reported plant species are under
investigation for their modern therapeutical
applications.

MATERIALS AND METHODS: Study sites i.e.
Nainital, Almora and Bageshwar districts of
Kumaon region, Uttarakhand state were selected
for the present study. These sites varied in altitude
from 800 MSL (mean sea level) to 1098 MSL,
geomorphologic characters, substrate and ecological
conditions. During this study (March 2014 to
November 2016) a total number of 86 informants
(male and female) aged between 45-75 involving
common villagers (VG) and recognized traditional
herbal healers (HP) known as Vaidyas were
interrogated (Table 1). In each locality, all the
informants (VG and HP) were interviewed directly
in Kumauni and Hindi languages. Interviews were
arranged by village level health workers familiar
with local languages and the medicinal plants used
for the treatment. Information provided by them
was cross verified from other localities as well as
through literature.

Plant species (Fig. 1) were identified with the local
names and identified taxonomically according to
the Flora of District Garhwal, North West
Himalaya, India '*. Herbarium specimens were
housed in Departmental Herbarium CSIR-Central
Drug Research Institute, Lucknow, India. The
species were listed in alphabetical order by
scientific name, local name of the region, family,
voucher specimen number and current status of
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abundance. The popularity of individual plant
species being utilized i.e. percent of citation (PC)
was calculated as per the following formula °.

Number of respondents mentioned the use of particular species

Percent Citation (PC) = X100
Total number of respondents interviewed

TABLE 1: DEMOGRAPHIC PROFILE OF INFORMANTS
INTERROGATED DURING STUDY IN DIFFERENT

STUDY AREAS
Study Traditional Common Total
locations healers (HP) villagers (VG)
Male Female Male Female
Nainital 5 3 8 6 22
Almora 6 4 10 8 28
Bageshwar 6 8 10 12 36

Enumeration:

Artemisia nilagirica (CB Clarke) Pampanini:
English name: Mugwort; Hindi: Dona; Sanskrit:
Damanak; Local name (Kumaon): Pati; (Garhwal):
Kunja. Family: Asteraceae is a perennial aromatic
herb or under shrub commonly distributed in places
from 1800-3500M altitude throughout Western
Himalayas. Voucher specimen number KRA 24494
IS submitted to CSIR-CDRI departmental
herbarium, Lucknow.

Ethnobotanical uses: Plant is mostly considered
sacred and young juvenile leaves are used as
incense (Dhoop) during different local ceremonies
and also to purify the surrounding environments as
a bio-insecticide. Leave juice is also given to
children to kill intestinal worms. A paste of mature
leaves is used to treat wound and sore.
Commercially, young leaves are dried and used as
an ingredients of Agarbati (incense).

Ethnopharmacological activities: Plant species is
reported as anthelmintics, antiseptic, expectorant,
astringent, aromatic, anti-inflammatory, appetizer,
digestive and diuretic > and is one of the most
popular genus in Chinese traditional medicine,
frequently used for the treatment of malaria,
hepatitis, cancer, inflammation and also as
antifungal, antibacterial, antiviral remedy *"*°. It is
also used to treat cough, asthma, leprosy, skin
disease and epilepsy 2°%2. The paste of leaves is
used as an ointment in fevers and headache and
contain cooling properties while juice aid in
earache and eye inflammation .
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The major phytoconstituents reported from this
plants are camphor, B-caryophyllene, thujone and
isothujone ?*, a-pinene, myrcene, sabinene, 1,8
cineole, linalool, linalyl acetate, isoborneol,
borneol, bomyl acetate %, a-thujone, p-thujone, B-
pinene, sesquiterpene lactones, exiguaflavone A
and B, macckianin, terpinen-4-ol, germacrene D,
eugenol, perillaldehyde, cuminaldehyde %,
lavandulyl acetate, bornyl heptfluorobutanoate, 4-
nitrobenzonoic acid-4-methoxyphenyl ester 27, 2
compound belonging to sesquiterpene lactone and
flavonoid class were isolated from ethanolic extract
16 Also, caryophyllene oxide, borneol, alpha-
humulene, trans-beta- guaiene, trans-sabinene
hydrate, 2-hexane - 1 - ol 2-hexene-1-ol *® are
reported from this plant. Earlier Sati reported a
major content of monoterpenoids (79.91%) and
sesquiterpenoids (18.25%) 2°.

Lyonia ovalifolia (Wallich) Drude: Locally
known as Angyar or Aiyar; family Ericaceae is a
deciduous medium size tree about 12-16 M high.
Commonly distributed in the slops of mountain
Himalaya associated with Oak and Rhododendron
forest between the altitude of 1200-3000 M in
(Uttarakhand Himalaya) India, Pakistan, China
Myanmar and S.E Asia. Voucher specimen number
KRA 24495 submitted to CSIR-CDRI departmental
herbarium.

Ethnobotanical uses: Plant species is commonly
used to prepare various agricultural instruments,
fuel, timber and as an important source of timber
for construction of traditional houses. Young leaves
are poisonous to the cattle, but mature leaves are
commonly used as fodder for domestic animals and
preparation of organic manures (Cow dung).
Moreover, a paste of young twigs and seeds is
sometimes used to treat pimples, wounds, and boils
%031 | eaves are mixed with food grains as a bio-
insecticide to protect them during storage 2%,

Ethnopharmacological activity: Alkaloids are the
major class of compounds reported in this plant .
Various compounds such as Lyoniol-A
secorhodomollolides A and D, grayanane, lyoniol

D 36, hexacosane, hexacosanol, sitosterol, taraxerol,
38

lyonin A-C ¥ lyoniside, lyoniresinol ¥,
ovafolinins  A—E %, lyonitoxin, quercetin 3-
galactoside, Apigenin, luteolin, quercetin and

epicatechin “° have been isolated from this plant.
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Grayanane diterpenoids having specialized carbon
skeletons with highly oxygenated functionalities
are exclusively known to Ericaceae family * and is
extremely toxic to mammals, especially to the heart
and nervous systems “2. Moreover, lyoniol A, an
amyostatic compound * is also reported to produce
respiratory depression, hypotension ** and induce
paralysis of nerve centers and motor nerve
terminals. In addition, plant also reported to
possess antimicrobial, antioxidant activities *,
CAMP regulation activity ** and cause muscle
tremors *.

Sarcococca saligna (D. Don) Muell-Arg: Locally
known as Piruli, Geru, Tilya or Tiliara belongs to
family Buxaceae, is an evergreen shrub about 1.5
M high. The abundance of this plant is not very
common but found in patches between 1200-2800
M in Oak (Quercus leucotrichophora) and
Rhododendron forest of Uttarakhand Himalaya and
is also distributed in Kashmir to Nepal,
Afghanistan, Myanmar and Sri Lanka **. Voucher
specimen number KRA 24498 submitted to CSIR-
CDRI departmental herbarium.

Ethnobotanical uses: The percent citation for
ethnobotanical uses of this plant is recorded very
low as compared to other plant species (Fig. 1).
However, young leaves are used as fodder for cattle
and preparation of organic manure. The mature
stem is used as fuel. Very rarely the leaf paste is
known to use for the treatment of mouth infection
and as antipyretic **. A decoction of leaf and young
stem is given for treatment of diabetes.

Ethnopharmacological activities: The pharmaco-
logical action of this plant is reported as
antibacterial, antitumor, antiulcer and acetylcholine
esterase inhibitory *° and hypotensive *¢*, respiratory
disorders, gastrointestinal, liver diseases, syphilis,
fever, inflammation, rheumatism “°, ganglion-
blocking *°, Alzheimers disease “®, antileishmanial
and antiplasmodial **®2, The plant species is known
to possess a major source of sarcosine, saracodine
and pachyaximine-A °>*** Tertiary alkaloid
salignine; salignarine-C; salignenamide-A, B, 2,4-
diacetoxy  epipachysamine-D  *®, hydroxy
epipachysamine D, salignenamide E, and salignen
amide F and axillarine C, axillarine F, sarcorine,
N-3-demethyl saracodine, saligcinnamide,
salignenamide A, vaganine A, axillaridine A,
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sarsalignone, and sarsalignenone are important
compounds of this plant *.

Taraxacum officinale Weber: English name:
Dandelion or bitterwort, locally known as Dudhee,
Kanphool and Kanphulya belongs to family
Asteraceae is a perennial herb. Commonly
distributed throughout Himalayan range up to 4000
M altitude. Density and frequency of occurrence
are 0.13 plants/M? and 7.5% respectively *°. The
rate of exploitation is quite higher than its natural
regeneration which may cause a serious threat for
its genetic erosion in the near future. Voucher
specimen number KRA 24497 is submitted to
CSIR-CDRI departmental herbarium, Lucknow.

Ethnobotanical uses: Leaves of this plant are
advised to use as a vegetable to treat anemic
patients. Aqueous extract of roots is given for the
treatment of different kinds of urinary problems
particularly urinary tract infection, increase the
flow of urine to get relieved from pain during
urination. It is also used to treat skin problems and
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cure jaundice. The root extract of this plant is used
to treat headache, migraine and liver problems.

Ethnopharmacological activities: In modern
therapeutics, it is used to treat infections, swelling,
water retention, breast cancer, gall bladder disease,
pneumonia, hepatitis, hypolepidemia and oxidative
stress etc °"*® In Chinese, Arabian and Native
American traditional medicine, it is used to treat a
variety of diseases including cancer °” **®, Roots
of this plant are considered as a major source of
taraxacin, acrystallin, taraxacerin, taraxerol,
taraxerone, arnidiol and faradiol etc %
Moreover, leaves of dandelion have been reported
to be rich source of polyphenolic content of which
hydroxyl ~ cinnamic  acid  derivatives  are
predominant in both flowers and leaves ®°.
Triterpenoids of plant origin have been reported to
exhibit in vitro as well as in vivo cytotoxicity with
low toxicity against mammary tumors % This
plant was also recommended in FDA list as safe
nutraceuticals and has been approved by European
council ”.
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DISCUSSION: Throughout history, nature and its
resources have afforded a rich and important source
of phytochemicals for different pharmaceutical
applications in the field of medicine, cosmetics,
pharmacy and biology. Of them, indigenous
knowledge of medicinal plants and their uses have
been considered as a unique source of raw
materials and offer great opportunities for
identification and isolation of novel
pharmacological agents. These resources showed a
strong relationship between ethnopharmacological
use and medicinal properties of chemical
compounds identified from them. Our recent past
ethnobotanical and pharmacological studies also
attested and proved its potential and utility to
identify and isolate some valuable naturally
occurring compounds for various modern
therapeutical applications ¢20- 1213, 7071,

The higher frequency of percent citation popularity
(80-100%) of A. nilagirica, T. officinale and L.
ovalifolia (Fig. 1) in their day to day domestic
needs and primary health care system reveals the
importance of these plants in Uttarakhand
Himalaya. Utility and percent citation of these
ethnobotanical plants (Fig. 1 and 2) reflected a
close relationship between geography, ecology,
environment and depending upon the needs of local
inhabitants which forced them to utilise these
available natural resources on trial and error basis
to meet out their day-to-day’s needs as well as to
combat their health related problems. The less
popularity of S. saligna (5-40%), which is one of
the richest sources of natural steroidal compounds
and reported to use for the treatment of hypertension
? indicates the favourable environments to
minimize these incidents in studies areas. But on
other side, L. ovalifolia and S. saligna have a
substantial utility (45-65%) for timber, fodder and
other miscellaneous purposes (Fig. 2).

However, the cited chemical constituents of these
plants showed tremendous scope for a number of
pharmaceutical activities. Sore and wound healing
properties of plants sometimes known to possess
potential molecules for anti-cancer activities. This
survey also provided some new insights on anti-
diabetic and wound healing plants. These plants
have been considered in our on-going research and
developmental activities and their chemical and
pharmacological investigations are under progress.

International Journal of Pharmaceutical Sciences and Research

E-ISSN: 0975-8232; P-ISSN: 2320-5148

The study was also focused to get direct interaction
with the user of these medicinal plants to know
their importance or new uses, local names, current
biodiversity status and kinds of problems
associated with their availability, identification,
adulteration etc. During survey and interrogation,
some informants showed their non-cooperative
nature to provide relevant information, because
they had some bitter experiences from some of the
previous surveyors like bio-piracy and sharing of
benefits arises from their indigenous knowledge.

Interestingly, during survey of this study, it was
also observed that some of the informants were
quite confused with the identity of T. officinale and
its closely related genus Launaea. Both the species
belongs to the same family and also leaf and
flowers of both the plants have quite similarities in
their morphology and colors. This improper
identification seems to be the strong reason of
inadequate authentication and adulteration in their
herbal products. For pharmaceutical points of view,
the detail pharmacognostical markers need to
workout to maintain the quality of both herbal
products. Simultaneously, Rapid demand and over-
exploitation of T. officinale roots from nature
seems to be a serious threat to its existence at their
natural habitats and may cause the rapid loss of its
population density in the near future.

ACKNOWLEDGEMENT: One of the senior
authors K.R. Arya (KRA) is thankful to Director,
Central Drug Research Institute, Lucknow for
encouragement and  CSIR-Network  project
Bioprospection (BSC-0106) for financial support.
Neha Sahu is grateful to University Grant
Commission (UGC) New Delhi for providing
Fellowship.

DECLARATION OF INTEREST: The authors
reported no potential conflict of interest.

REFERENCES:

1. Newman DJ and Cragg GM: Advanced preclinical and
clinical trials of natural products and related compounds
from marine sources. Current medicinal chemistry 2004;
11(13): 1693-1713.

2. Butler MS: The Role of Natural Product Chemistry in
Drug Discovery. Journal of Natural Products 2004; 67
(12): 2141-2153.

3. Modak M, Dixit P, Londhe J, Ghaskadbi S and
Devasagayam TP: Indian herbs and herbal drugs used for

4822



Sahu and Arya, 1JPSR, 2017; Vol. 8(11): 4818-4825.

10.

11.

12.

13.

14.

15.

16.

17.

18.

International Journal of Pharmaceutical Sciences and Research

the treatment of diabetes. Journal of Clinical Biochemistry
and Nutrition 2007; 40(3): 163-173.

Newman DJ and Cragg GM: Natural products as sources
of new drugs over the 30 years from 1981 to 2010. Journal
of Natural Products 2012; 75(3): 311-335.

Samant SS and Dhar U: Diversity, endemism and
economic potential of wild edible plants of Indian
Himalaya. The International Journal of Sustainable
Development & World Ecology 1997; 4(3): 179-191.

Arya KR and Agarwal SC: Folk therapy for eczema, bone
fracture, boils, sores and gingivitis in Taragtal province of
Uttaranchal. 2008.

Arya KR, Sharma D and Kumar B: Validation and quality
determination of an ethnobotanical lead for osteogenic
activity isolated from Ulmus wallichiana Planch. Journal
of Scientific and Industrial Research 2011; 70: 360-364.
Sharan K, Siddiqui JA, Swarnkar G, Tyagi AM, Kumar A,
Rawar P, Kumar M, Ngar GK, Arya KR, Manickavasgam
L, Jain GK, Maurya R and Chattopadhyay N: Extraction
and fraction from Ulmus wallichiana Planchon promotes
peak bone achievement and have a nonestrogenic
osteoprotective effects. Menopause 2010; 17: 393-402.
Sharma C, Kumari T and Arya KR: Ethnopharmacological
survey on bone healing plants with special reference to
Pholidota articulata and Coelogyne cristata (Orchidaceae)
used in folk tradition of Kumaon, Uttarakhand, India.
International Journal of Pharma Research And Health
Sciences 2014; 2(2): 185-190.

Sharma C, Kumari T, Pant G, Bajpai V, Srivastava M,
Mitra K, Kumar B, Arya KR: Plantlet formation via
somatic embryogenesis and LC ESI Q-TOF MS
determination of secondary metabolites in Butea
monosperma (Lam.) Kuntze. Acta Physiologiae Plantarum
2015; 37(11): 239.

Maurya R, Rawat P, Sharan K, Siddiqui JA, Swarnkar G,
Mishra G, Manickavasagam L, Arya KR and
Chattopadhya N: Novel flavonol compounds, a bioactive
extract/fraction from Ulmus wallichiana and its
compounds for prevention for treatment of osteo-health
related disorder. US Pat Application 2009 (110003).
Sharan K, Mishra JS, Swarnkar G, Siddiqui JA, Khan K,
Kumari R, Rawat P, Maurya R, Sanyal S and
Chattopadhyay N: A novel quercetin analogue from a
medicinal plant promotes peak bone mass achievement
and bone healing after injury and exerts an anabolic effect
on osteoporotic bone: the role of aryl hydrocarbon receptor
as a mediator of osteogenic action. Journal of Bone and
Mineral Research 2011; 26(9): 2096-3111.

Sharma C, Dixit M, Singh R, Agrawal M, Mansoori MN,
Kureel J, Singh D, Narender T and Arya KR: Potential
osteogenic activity of ethanolic extract and oxoflavidin
isolated from Pholidota articulata Lindley. Journal of
Ethnopharmacology 2015; 170: 57-65.

Gaur RD: Flora of the District Garhwal, North West
Himalaya. Transmedia 1999.

Kirtikar KP and Basu BD: Indian Medicinal Plant. 2nd
edition Periodical expert, New Delhi 1975; 887: 4.
Devmurari VP, Pandey S, Goyani MB and Jivani NP:
Phytochemical screening of ethanolic extract of Artemisia
nilagirica. International Journal of Chemical Sciences
2010; 8(4): 2099-2104.

Simon JE, Charles D, Cebert E, Grant L, Janick J and
Whipkey A: In Artemisia annua L.: A Promising Aromatic
and Medicinal, Advances in New Crops, Oregon, Janick,
1990; 522-526.

Kaul VK, Nigam SS and Dhar KL: Antimicrobial
activities of the essential oils of Artemisia absinthium

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

Linn, Artemisia vestitia Wall, and Artemisia vulgaris Linn.
Indian Journal of Pharmacy 1976.

Lin CC and Kan WS: Medicinal plants used for the
treatment of hepatitis in Taiwan. The American Journal of
Chinese Medicine 1990; 18: 35-43.

Jack RA: A case of tuberous sclerosis treated with
Artemisia vulgaris. British Homoeopathic Journal 1987
76(4): 204-206.

Ipsen H, Formgren H, Lgswenstein H and Ingemann L:
Immunochemical and biological characterization of a
mugwort (Artemisia vulgaris) pollen extract. Allergy
1985; 40(4): 289-294.

Chopra RN, Nayar SL and Chopra IR: Glossary of Indian
Medicinal Plants.

Jain SP and Puri HS: Ethnomedicinal plants of jaunsar-
bawar hills, Uttar Pradesh, India. Journal of
Ethnopharmacology 1984; 12(2): 213-222.

Né&f-Miller R, Pickenhagen W and Willhalm B: New
irregular monoterpenes in Artemisia vulgaris. Helvetica
Chimica Acta 1981; 64(5): 1424-1430.

Uniyal GC, Singh AK, Shah NC and Naqvi AA: Volatile
constituents of Artemisia nilagirica. Planta Medica 1985;
51(05): 457-458.

Shafi PM, Nambiar MG, Clery RA, Sarma YR and Veena
SS: Composition and antifungal activity of the oil of
Artemisia nilagirica (Clarke) Pamp. Journal of Essential
Oil Research 2004; 16(4): 377-379.

Badoni R, Semwal DK and Rawat U: Altitudinal variation
in the volatile constituents of Artemisia nilagirica.
International Journal of Essential Oil Therapeutics 2009;
3: 66-68.

Haider F, Kumar N, Nagvi AA and Bagchi GD: Oil
constituents of Artemisia nilagirica var. septentrionalis
growing at different altitudes. Natural Product
Communications 2010; 5(12): 1959-1960.

Sati SC, Sati N, Ahluwalia V, Walia S and Sati OP:
Chemical composition and antifungal activity of Artemisia
nilagirica essential oil growing in northern hilly areas of
India. Natural Product Research 2013; 27(1): 45-48.

Joshi AR and Joshi K: Ethnomedicinal plants used against
skin diseases in some villages of Kali Gandaki, Bagmati
and Tadi Likhu watersheds of Nepal. Ethnobotanical
Leaflets 2007; 2007(1): 27.

Chauhan PS, Bisht S and Ahmed S: Traditional and
Ethnobotanical uses of Medicinal Trees in District Tehri
Garhwal (Western Himalayas). 2016.

Shah NC and Joshi MC: An ethnobotanical study of the
Kumaon region of India. Economic Botany 1971; 25(4):
414-422.

Joshi AR and Joshi K: Insecticidal Plants of the Bagmati
Watershed, Nepal: Ethnobotany and Traditional Uses.
Journal Bionotes 2004; 6(2).

Acharya SR: Antioxidant and Antimicrobial Properties of
Leaves of Lyonia ovalifolia Wallich. International Journal
of Pharmaceutical & Biological Archive 2015; 5(4).
Fukuda H, Watanabe K and Ito T: Pharmacology of
Lyoniol-A, an amyostatic component from Lyonia
ovalifolia var. elliptica (ericaceae). |. Yakugakuzasshi:
Journal of the Pharmaceutical Society of Japan 1969;
89(3): 382-388.

Sakakibara J, lkai K and Yasue M: Studies on the
constituents of Lyonia ovalifolia Drude var. elliptica
Hand.-Mazz. XVIII. Structure of diterpenoid, lyoniol-D
and correlation of lyoniol-A  (lyoniatoxin)  with
grayanotoxin-l.  Yakugakuzasshi:  Journal of the
Pharmaceutical Society of Japan 1974; 94(12): 1534-1540.

4823



Sahu and Arya, 1JPSR, 2017; Vol. 8(11): 4818-4825.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

International Journal of Pharmaceutical Sciences and Research

Yasue M, Kaiya T and Wada A: Studies on the
constituents of Lyonia ovalifolia Sieb. Et Zucc. var.
elliptica Hand.-Mazz. VI. On the triterpenoid and steroid
components of the leaves. Yakugakuzasshi: Journal of the
Pharmaceutical Society of Japan 1967; 87(5): 581-584.
Yasue M, Kato T, Kishida T and Ota H: Isolation of
Lyoniol-A,-B, and-C, the Toxic Principles of Lyonia
ovalifolia var. elliptica. Chemical & Pharmaceutical
Bulletin 1961; 9(2): 171.

Kashima K, Sano K, Yun YS, Ina H, Kunugi A and Inoue
H: Ovafolinins A-E, five new lignans from Lyonia
ovalifolia. Chemical and Pharmaceutical Bulletin. 2010;
58(2): 191-194.

Kato Y: Phenolic constituents of Lyonia ovalifolia.
Phytochemistry 1973; 12(9): 2302.

Zhou SZ, Yao S, Tang C, Ke C, Li L, Lin G and Ye Y:
Diterpenoids from the Flowers of Rhododendron molle.
Journal of Natural Products 2014; 77(5): 1185-1192.

Wang LQ and Qin GW: Chemical and bioactive studies of
diterpenoids from Ericaceae. Natural Products Research
and Development 1997; 4: 82-90.

Ono H, Fukuda H and Kudo Y: Excitation by lyoniol-a of
vagal afferent nerves and the reflex autonomic and somatic
actions in rats. Journal of Pharmacobio-Dynamics 1981,
4(12): 940-946.

Wu ZY, Li HZ, Wang WG, Li HM, Chen R, Li RT and
Luo HR: Lyonin A, a New 9, 10-Secograyanotoxin from
Lyonia ovalifolia. Chemistry & Biodiversity 2011; 8(6):
1182-1187.

Kiamuddin MK and Hye HK: Pharmacological activity of
an alkaloid from Sarcococca saligna. Pakistan Journal of
Scientific and Industrial Research 1970.

Gilani AU, Ghayur MN, Khalid A and Choudhary MI:
Presence of antispasmodic, antidiarrheal, antisecretory,
calcium antagonist and acetylcholinesterase inhibitory
steroidal alkaloids in Sarcococca saligna. Planta Medica
2005; 71(02): 120-125.

Kirtikar K. R and B, D. Basu: Indian medicinal plants,
Basu, India: LM Allahabad. Blatter, E. Cauis JR &
Mhaskar KS 1933, 1: 77.

Atta-Ur-Rahman, Choudhary MI, Khan MR and Igbal MZ:
Three new steroidal amines from Sarcococca saligna.
Natural Product Letters 1998; 11(2): 81-91.

Ghayur MN and Gilani AH: Studies on cardio-suppressant,
vasodilator and tracheal relaxant effects of Sarcococca
saligna. Archives of Pharmacal Research 2006; 29(11):
990-997.

Qiu M, Nie R and Li Z: Study on the chemical structures
and bioactive screening of Pachysandra alkaloids. Acta
Botanica Yunnanica 1993; 16(3): 296-300.

Devkota KP, Igbal Choudhary M, Ranjit R, Samreen and
Sewald N: Structure activity relationship studies on
antileishmanial steroidal alkaloids from Sarcococca
hookeriana. Natural Product Research 2007; 21(4): 292-
297.

Devkota KP, Lenta BN, Choudhary MI, Naz Q, Fekam
FB, Rosenthal PJ and Sewald N: Cholinesterase inhibiting
and antiplasmodial steroidal alkaloids from Sarcococca
hookeriana. Chemical and Pharmaceutical Bulletin 2007;
55(9): 1397-1401.

Naeem I, Khan N and Choudhary MI: Alkaloids of
Sarcococca saligna. Phytochemistry 1996; 43(4): 903-906.
Miana GA and Kiamuddin M: Alkaloids of Sarcococca
saligna Muel: salignine. Pakistan Journal of Scientific and
Industrial Research. 1969; 12: 161.

Atta-ur-Rahman ZU, Khalid A, Anjum S, Khan MR and
Choudhary MI: Pregnane-type steroidal alkaloids of

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

Sarcococca saligna: a new class of cholinesterases
inhibitors. Helvetica Chimica Acta 2002; 85: 678-688.
Bhat JA, Kumar M and Bussmann RW: Ecological status
and traditional knowledge of medicinal plants in
Kedarnath Wildlife Sanctuary of Garhwal Himalaya, India.
Journal of Ethnobiology and Ethnomedicine 2013; 9: 1.
Sigstedt SC, Hooten CJ, Callewaert MC, Jenkins AR,
Romero AE, Pullin MJ, Kornienko A, Lowrey TK,
Slambrouck SV and Steelant WF: Evaluation of aqueous
extracts of Taraxacum officinale on growth and invasion
of breast and prostate cancer cells. International Journal of
Oncology 2008; 32(5): 1085-1090.

Choi UK, Lee OH, Yim JH, Cho CW, Rhee YK, Lim SI
and Kim YC: Hypolipidemic and antioxidant effects of
dandelion (Taraxacum officinale) root and leaf on
cholesterol-fed rabbits. International Journal of Molecular
Sciences 2010; 11(1): 67-78.

Bae TW, Park HR, Kwak YS, Lee HY and Ryu SB:
Agrobacterium tumefaciens-mediated transformation of a
medicinal plant Taraxacum platycarpum. Plant Cell,
Tissue and Organ Culture 2005; 80(1): 51-57.

Schitz K, Carle R, Schieber A: Taraxacum—a review on
its phytochemical and pharmacological profile. The
Journal of Ethnopharmacology 2006; 107(3): 313-323.
Clare BA, Conroy RS and Spelman K: The diuretic effect
in human subjects of an extract of Taraxacum officinale
folium over a single day. The Journal of Alternative and
Complementary Medicine 2009; 15(8): 929-934.

Burrows S and Simpson J: The triterpene alcohols of
Taraxacum root. The triterpene group Part 1V. Journal of
the Chemical Society (Part 11) Journal of the Chemical
Society 1938; 141: 2042-2047.

Hansel R, Kartarahardja M, Huang J and Bohlmann F:
Sesquiterpene lactone-beta-D- glucopyranoside and a new
eudesmanolide from Taraxacum officinale. Phyto
chemistry 1980; 19: 857-861.

Akashi T, Furuno T, Takahashi T, Ayabe SI: Biosynthesis
of triterpenoids in cultured cells, and regenerated and wild
plant organs of Taraxacum officinale. Phytochemistry
1994; 36(2): 303-308.

Williams CA, Goldstone F and Greenham J: Flavonoids,
cinnamic acids and coumarins from the different tissues
and medicinal preparations of Taraxacum officinale.
Phytochemistry 1996; 42: 121-127.

Budzianowski J: Coumarins, caffeoyl tartaric acids and
their artifactual methyl esters from Taraxacum officinale
leaves. Planta Medica 1997; 63(3): 288—289.

Wolbis M, Krolikowska M and Bednarek P: Polyphenolic
compounds in Taraxacum officinale. Acta Poloniae
Pharmaceutica 1993; 50: 153-158.

Bishayee A, Ahmed S, Brankov N and Perloff M:
Triterpenoids as potential agents for the chemoprevention
and therapy of breast cancer. Frontiers in Bioscience 2011;
16: 980-996.

Takasaki M, Konoshima T, Tokuda K, Masuda K, Arai Y,
Shiojima K and Ageta H: Anti-carcinogenic activity of
Taraxacum plant [Il. Biological and Pharmaceutical
Bulletin 1999; 22(6): 606-610.

Sharma C, Mansoori MN, Dixit M, Shukla P, Kumari T,
Bhandari SP, Narender T, Singh D and Arya KR.:
Ethanolic extract of Coelogyne cristata Lindley
(Orchidaceae) and its compound coelogin promote
osteoprotective activity in ovariectomized estrogen
deficient mice. Phytomedicine 2014; 21(12): 1702-1707.
Sharma C, Rajendar K, Kumari T and Arya KR: Indian
traditional therapies and bio-prospecting: their role in drug
development  research. International  Journal  of

4824



Sahu and Arya, 1JPSR, 2017; Vol. 8(11): 4818-4825. E-ISSN: 0975-8232; P-ISSN: 2320-5148

Pharmaceutical Sciences and Research 2014; 5(3): 730- 73. Code of Federal Regulations Title 21. Access data.fda.gov.
741. N.p., 2017. Web. 23 May 2017.
72. Ahmad B, Azam S and Bashir S: Biological screening of
the aerial parts of the Sarcococca saligna. Journal of
Medicinal Plants Research 2010; 4(22): 2404-3010.

How to cite this article:
Sahu N and Arya KR: Ethnobotanical and ethnopharmacological activities of Artemisia nilagirica, Lyonia ovalifolia, Sarcococca saligna
and Taraxacum officinale. Int J Pharm Sci Res 2017; 8(11): 4818-25.doi: 10.13040/1JPSR.0975-8232.8(11).4818-25.

All © 2013 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google
Playstore)

International Journal of Pharmaceutical Sciences and Research 4825



