
Curculigo orchioides Gaertn.: An Overview of Its
Effects on Human Health
Sharanya Kushalan1 Aloysius S. Khyahrii1 Sudarshan Kini2 Smitha Hegde1

1Division of Bioresource and Biotechnology, NITTE (Deemed to be
University), NITTE University Centre for Science Education and
Research NUCSER, Deralakatte, Mangalore, Karnataka, India

2Division of Nanobiotechnology, NITTE (Deemed to be University),
NITTE University Centre for Science Education and Research
NUCSER, Deralakatte, Mangalore, Karnataka, India

J Health Allied SciNU 2023;13:153–160.

Address for correspondence Smitha Hegde, PhD, NITTE (Deemed to
be University), NITTE University Centre for Science Education and
Research NUCSER, Paneer Campus, Deralakatte, Mangalore,
Karnataka 575018, India (e-mail: smitha.hegde@nitte.edu.in).

Introduction

Curculigo orchioides Gaertn. (www.theplantlist.org) is an
endangered flowering plant species; it belongs to the genus
Curculigo of the family Hypoxidaceae. It is globally distribut-
ed in Asian countries such as India, Japan, China and Nepal. It
is a tropical plant and is found in almost all districts of India,
from near sea level up to 400 m altitude, especially in rock
crevices and laterite soil. The plant is called “Kali Musli” in
India and “Xian mao” in China. The rhizome is used in the
Ayurvedic system and traditional Chinese medicines. In
China, the rhizome extract is used to treat irregular men-

struation, amenorrhea, and dysmenorrhea and in strength-
ening the spleen, kidney, bones,muscles, etc.1 The traditional
use of rhizomes as per Ayurveda is known to be used in the
preparation of Rasayana (antiaging), Vrushya (aphrodisiac),
Brimhana (improving weight), etc. The usage of C. orchioides
in China can be traced back to the first year of the Kaiyuan
reign (AD 713), when this plant was offered to the Emperor of
the Tang Dynasty as a tribute by a Brahman monk from the
western region.1 C. orchioides is now a significant resource in
many pharmaceutical industries for its medicinal properties
such as antidiabetic, aphrodisiac, antimicrobial, neuropro-
tective, anti-inflammatory, and antioxidative.1 Bioactive
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Abstract Curculigo orchioides, commonly called “Kali Musli,” is an endangered medicinal plant
commonly found in Asian countries such as India, Japan, China, and Nepal. The plant
holds a significant position in Ayurvedic and the Chinese traditional medicine system; it
is documented as an aphrodisiac herb. The plant is also reported to be used in the
treatment for asthma and jaundice. The botany, traditional uses, phytochemistry, and
pharmacological activities to evaluate the plant’s importance and relevant information
are reviewed and summarized. We discern that a total of 61 phytochemicals are
identified and reported in C. orchioides. These belong to the various phytochemical
group of glycosides, lignans, polysaccharides, alkaloids, saponins, triterpenes, and
aliphatic compounds. The most explored bioactive compound is a phenolic glycoside,
curculigoside, isolated from the plant’s rhizome. In vitro and in vivo research is
conducted globally to provide primary and robust evidence to support this herbal
medicine’s traditional uses. A large lacuna regarding the mechanisms involved in the
biological activity of the plant is evident. There is a need to conduct in-depth studies to
understand the relationship between traditional and modern pharmacological uses of
C. orchioides.
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compound curculigoside plays a significant role; it is the
phenolic glycoside isolated from the plant’s rhizomes. The
plant contains mannose, mucilage, starch, fat, glucuronic
acid, and xylose. Researchers have isolated 61 phytochem-
icals from the whole plant. The present review critically
evaluates the claims made by various in vitro and in vivo
studies performedglobally to understand thebioactivity of C.
orchioides.

Phytology and Cultivation

C. orchioides is a herbaceous, geophilus, perennial plant. It is
mainly found in the hilly regions as compared with the
plains. The plant grows up to 30 cm in height. The harvesting
time is mainly from July to October. Leaves are sessile or
petiolate 15–45�1.2–2.5 cm,2 linear-lanceolate, tips some-
times rooting, scape very short, and clavate. The plant’s leaf
often produces adventitious buds at the tip whenever in
contact with soil. The roots are cylindrical, straight, and
tuberous, and it grows up to 5 to 22 cm long and 0.5 to
0.8 cm thick. It opens a golden yellow flower at the leaf base
every day during the flowering period. Seeds are black,
oblong, deeply grooved in wavy lines. It is a tropical plant;
well-drained laterite soil is considered the best for
cultivation.

Phytoconstituents

The plant extracts can be made with various solvents to
isolate and purify the active compounds responsible for the
bioactivity. Column chromatography is the primary tech-
nique used, which is further accelerated by high-perfor-
mance liquid chromatography (HPLC), and different
varieties of spectroscopic techniques are used to identify
the purified compounds like ultraviolet-visible, infrared,
nuclear magnetic resonance, and mass spectroscopy. C.
orchioides has an array of phytoconstituents. The qualitative
analysis of rhizomes and whole plant extracts shows phe-
nolics, saponins, alkaloids, flavonoids, triterpenes, and ste-
roids in the extracts.3–5. Some of the bioactive compounds
isolated from the plant are described in the following.

Glycosides
The phenolic glycosides such as curculigoside and a substi-
tuted benzyl benzoate glycoside 2-β-D-glucopyranosyloxy-
5-hydroxy benzyl-2’-methoxy-6’-hydroxybenzoatewere the
first compounds isolated from the plant and analyzed using
spectrophotometric methods.6 The chlorophenyl glycosides
curculigine A,7 curculigine B and curculigine C,8 curculigine
K, curculigine L and curculigine J,9 curculigine M, curculigine
N and curculigine O,10 and curculigine P and Q11 are isolated
from the rhizomes of C. orchioides plant. The structural
elucidation of curculigine B and C is designated as 2,4-
dichloro-3-methyl-5-methoxy-phenol-O-β-D-apiofurano-
syl (1–6)-β-D glucopyanoside (III) and 2,4,6-trichloro-3-
methyl-5-methoxyphenol-O-β-D-xylopyranosyl (1–6)-β-D-
glucopyranoside (IV), respectively. An orcinol glucoside,
orcinol-1-O-b-D-apiofuranosyl-(1!6)-b-D-glucopyrano-

side and two other phenolic compounds, syringic acid and
2,6-dimethoxy benzoic acid, were isolated from rhizomes of
the plant. The purity of the compounds was confirmed by
thin-layer chromatography and HPLC.12 Benzyl benzoate
glucosides curculigoside (A–D) were isolated and identified
from in vitro cultures grown as bulbils in shake flasks.13

Curculigoside E and orchioside D, a phenolic glycoside,
were isolated and characterized from the rootstock of C.
orchioides. Phenolic glucosides named orcinosides A, B, and C
were isolated in low yields (4.0�10�6, 11.5�10�6, and
4.5�10�6%, respectively) from the rhizomes of C. orchioides.
Compounds contained two orcinol-glucoside moieties
linked through amethylene (CH2) group.14 Traces of phenolic
glycosides named orcinosides D, E, F, and G were isolated
from the plant’s rhizomes, and their structureswere resolved
as orcinol-1-O-β-D-xylopyranoside, orcinol-1-O-β-D-apio-
furanosyl-(1!2)-β-D-glucopyranoside, orcinol-3-O-β-D-
apiofuranosyl-1-O-β-D-glucopyranoside, and 1-O-β-D-glu-
copyranosyl-4-ethoxyl-3-hydroxymethyl phenol, respec-
tively.15 Orcinoside I and J were isolated from the plant-
based rhizomes on comprehensive spectroscopic analyses.16

Orchiosides A and B were isolated from the plant’s
rhizomes.17

Polysaccharides
Water-soluble polysaccharides COBb-1 and COPf-1 are sepa-
rated and purified by column chromatography on Diethylami-
noethyl (DEAE) cellulose, and the structures are identified.
The hydrophobic polysaccharide, COPb-1 isolated, was
glucose-fructose and xylose. Besides, the COPf-1 part was
stachyose, glucuronic acid, and galacturonic acid.18 The poly-
saccharide CO70 isolated from the rhizomes and the structures
was elucidated.19

Saponins and Alkaloids
Based on the chemical evidence and spectral data, the curcu-
ligosaponins A–F structureswere elucidated, and a triterpenoi-
dal sapogenincurculigeninAwas identified.20Cycloartane-type
triterpene glycosides named curculigosaponins G, H, I, and J
were isolated from rhizomes of C. orchioides.21 Curculigosapo-
nins K, L, M and triterpenoidal sapogenins curculigenin B and C
is formulated as 3β, 11α, 16β-trihydroxycycloartane-24-one,
(24S)-3β, 11α, 16β, 24-tetrahydroxycycloartane and 3β, 11α,
16β-trihydroxycycloartane-24(25)-en respectively.22 Lycorine,
which is the most abundant alkaloid found in the plant species
belonging to the family Amaryllidaceae, was also isolated from
C. orchioides.23

Terpenoids and Aliphatic Compounds
The curculigol, a cycloartane triterpene alcohol from the
rhizomes of C. orchioides, was isolated and characterized as
methylcycloart-7-en-3β, 20-diol.24 In C. orchioides, aliphatic
compounds were isolated and identified from 3-(2-methoxy
propyl)-spectral data and chemical evidence characterize
4-In C. orchioides, six aliphatic compounds were isolated
and it was identified as 4-methylnonacosan-2-one (25); 4-
acetyl-2-methoxy-5-methyltriacontane (26); 27-hydroxy
triacontane-6-one and 23-hydroxy triacontane-2-one (27);
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21-hydroxy tetracontane-20-one and 4-methylheptadeca-
noic acid (28).28

Ethnopharmacological Importance

The plant C. orchioides has a detailed profile in the Indian
traditional medicinal system of Ayurveda and Chinese tradi-
tional medicines. The rhizomes are the main component of
many Ayurvedic formulations such as vidaryadighrta, vidar-
yadi lehya, marmagulika, and musalyadi churna.29 Addition-
ally, the Chinese traditional medicines use rhizomes of C.
orchioides as components in formulations such as Er Xian
Tang,30 San Xian Tang,1 and Geng Nian An Pian.1 Curculigo-
side is themain component of C. orchioides and has a range of
pharmacological activities such as neuroprotective and anti-
osteoporotic activity (►Table 1).

C. Orchioides Extracts Found to Be Crucial against
Metabolic Disorders
Plant extracts are known to correct the metabolic disorders
since they have diverse biologically active compounds and
play a synergetic role in treatment. The crude alcoholic and
aqueous extracts of C. orchioides have exhibited a potential
antihyperglycemic activity when tested in alloxan-induced
diabetic rats. The dose-dependent (100–500mg/kg) antihy-
perglycemic effect was observed after treatment with etha-
nolic rhizome extract.31,32 The antihypertensive activity of
methanolic extract of C. orchioides was investigated on
deoxycorticosterone acetate (DOCA) salt–induced hyperten-
sive rats. Parameters such as systolic blood pressure (SBP),
diastolic blood pressure (DBP), mean arterial blood pressure
(MABP), and pulse pressure (PP) were measured to evaluate
the antihypertensive activity. SBP, DBP, MABP, and PP signifi-
cantly decreased in methanolic extract–treated rats than the
disease control group. The extract possessed intense antihy-
pertensive activity with an angiotensin-converting enzyme
inhibitor mechanism similar to enalapril in DOCA salt–
induced hypertensive rats.33

Methanolic extract has shown a significant anticancer
property due to the presence of saponins and glycosides in
the extract.34 When administered to mice along with cyclo-
phosphamide, methanolic rhizome extract of the plant shows
significant anticancer activity.35 Metallic silver nanoparticles
synthesized using the rhizome extract of C. orchioides showed
significantanticanceractivitywithnominaldose, andthestudy
wasperformed inbreast cancer cell line (MDA-MB-231) andon
African monkey kidney cells (Vero).36 The polysaccharides
extracted from the whole plant of C. orchioides exhibit antitu-
mor activity on cervical cancer, both in vitro and in vivo.37

The ethanolic extract and the phenolic compounds iso-
lated from the rhizomes of C. orchioides have shown anti-
osteoporotic activity in vitro. The rhizome extracts were
studied on neonatal rat calvaria cultures and multinucleat-
ed osteoclasts derived from rat marrow cells. It is indicated
that phenolic compounds promoted osteoblast prolifera-
tion, and the stimulatory effects of curculigoside A and B
were durable compared with other phenolics.38 Similarly,
the ethanolic extract and the benzyl benzoate glycosides

prevent bone loss, deterioration of bone tissue marked by
an increase in serum alkaline phosphatase, loss of calcium,
and decreased level of antioxidant in serum in ovariecto-
mized rats without affecting the weight of the body and
uterus.39,40 Polysaccharide O-acetyl-glucomannan isolated
from the plant’s rhizomes has shown significant osteopo-
rotic activity in vitro.41 Curculigoside, isolated from C.
orchioides, prevents hydrogen peroxide–induced dysfunc-
tion and oxidative damage in calvarial osteoblast.42 A
pharmacokinetic and bioavailability study calculated cur-
culigoside in the rat model as 1.27%.43 Through antioxida-
tion, curculigoside prevents excess iron-induced bone loss
in mice and osteoblastic MC3T3-E1 cells.44 Further, curcu-
ligoside reportedly protects osteoblasts against dexameth-
asone-induced cell injury.45

C. orchioides Extract Acts as an Effective Antioxidant,
Antimicrobial, and Anti-inflammatory Medicine
The C. orchioides ethyl acetate and methanolic fraction have
exhibited important antioxidant activities by scavenging
free radicals.46,47 The activity was studied in carbon tetrachlo-
ride (CCl4)–induced hepatopathy in rats, and it was found that
the methanolic extract decreased the activity of antioxidant
enzymes.48 The 1,1-diphenyl-2-picrylhydrazyl and ferric
reducing antioxidant power assay of the in vitro and in vivo
plant extracts have suggested that both leaf and root extracts
have potential antioxidant activity.49 The rhizome extracts
have shown significant antimicrobial activity against
various gram-positive bacteria, such as Staphylococcus aureus
and Staphylococcus epidermidis, and gram-negative bacteria,
such as Escherichia coli, Pseudomonas aeruginosa, and Salmo-
nella typhimurium.50 At a 400mg/kg dose, the methanolic
extract showed significant anti-inflammatory effect and was
comparable to the standard drug, i.e., diclofenac sodium.51

Extracts of C. orchioides Act as a Neuroprotective
Agent
Cyclophosphamide-induced neurotoxicity studies have
proven that the phytochemicals present in the whole-
plant methanolic extract of C. orchioides have a protective
effect by restoring the antioxidant enzyme levels.52 The
neuroprotective effect of curculigoside was studied on
the glutamate-induced culture of cortical neurons. The
results indicated that the treatment prevented N-methyl-
D-aspartate–induced neuronal cell loss and condensed the
number of apoptotic and necrotic cells in a time- and
concentration-dependent manner.53 Besides, curculigo-
side exhibits antidepressant activity in mice. It causes a
significant increase in the level of dopamine, norepineph-
rine, and 5-hydroxytryptamine, leading to upregulation of
brain-derived neurotrophic factor proteins in the hippo-
campus of chronic mild stress rats.54 Curculigoside A
reduces apoptosis necrosis and lessens cerebral ischemia
both in vitro and in vivo.55

C. orchioides Extracts as Hepatoprotective Agent
An elevated level of thiobarbituric acid reactive substances
(TBARSs) and conjugated dienes (CD) was observed in the
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liver cells of CCl4-induced rats. However, administration of
the methanolic extract of rhizomes showed a decrease in the
level of TBARS and CD in the liver cells of CCl4-induced rats.56

The extract also shows significant hepatoprotective activity
compared with the standard drug silymarin.57

C. orchioides Extracts as Potent Aphrodisiac Agent
The ethanolic extract has significantly changed the sexual
behavior in male rats after treatment with the methanolic
extract of dose 100mg/kg.58 The effect of C. orchioides extract
was studied on hyperglycemia-induced oligospermia and
sexual dysfunction in male rats. After 28 days of treatment,
they reported that it could cure diabetes-induced sexual
dysfunction.59 Lyophilized aqueous extracts of C. orchioides
were administered to male albino rats and showed a signifi-
cant increase in pendiculatory activity after 14 days of
treatment. It could also preserve the in vitro sperm count
significantly higher than control after 30minutes of incuba-
tion.60 Rhizome extract also showed a significant effect on
variation in animals’ sexual behavior by reducing mount
latency, ejaculation latency, postejaculatory latency, intro-
mission latency, and an increase of mount frequency.61

When alcoholic extracts of rhizomes are administered to
ovariectomized albino rats, significant increase in vaginal
cornification, uterine wet weight, uterine glycogen content,
and a proliferative uterine endometrium was observed.62

C. orchioides Extracts as Antiarthritic Agent
Curculigoside has inhibited paw swelling and arthritis scores
in type II collagen–induced arthritic rats. It has also de-
creased serum levels of tumor necrosis factor α, interleukin-
1β (IL-1β), IL-6, IL-10, IL-12, and IL-17A in the collagen-
induced arthritic rats. Curculigoside also significantly inhib-
ited rheumatoid arthritis–derived fibroblast-like synovio-
cyte MH7A cell proliferation in a time- and concentration-
dependent manner.63

C. orchioides Extracts as Antiasthmatic Agent
In isolated goat tracheal chain preparation and guinea pig
ileum preparation, the ethanolic rhizome extract showed a
significant relaxant effect against histamine. C. orchioides
showed significant protection at lower doses. Biochemical
estimations inmilk-induced total leukocytes count andmilk-
induced differential leukocyte count exhibited a maximum
increase in leucocytes and lymphocytes (99%) andmaximum
decrease up to 0% in eosinophils at the dose of 250, 375, and
500mg/kg.64 The alcoholic extract significantly hinders the
mast cell–derived immediate-type allergic reactions and
mast cell degranulation.65

Conclusion and Future Perspectives

The plant C. orchioides is a significant plant with several
medicinal properties such as antidiabetic, antioxidant, neu-
roprotective, anticancer, and antiosteoporotic activities. The
plant’s rhizome has more medicinal value than its leaf or
whole plant extracts. The bioactivity mainly was studied
with polar extracts such as methanol and ethanol. TheTa
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dosage commonly used for bioactivity in both in vitro and in
vivo ranges from 10 to 500mg/kg. However, most pharma-
cological studies on C. orchioides are tested with crude
extracts.

There are two approaches to understanding themedicinal
systems: one is the traditional system of medicine, which is
mainly focused on the synergistic effect of certain extracts,
and other is the modern medicine, which focuses on the
isolation of active compound and studying its effect in
isolation. In both the approaches, the need for advanced
studies in crude extracts or isolating the pure active com-
pounds from the plant for their pharmacological value is
immediate. The wide array of bioactivity invites potential
researchers to explore the plant. We observe a steady rise in
the discovery and characterization of novel compounds from
C. orchioides. The plant’s potential truly reflects its title as the
black gold in the “Rasayana sastra” of Ayurveda.

Financial Support
The authors wish to acknowledge with gratitude the
financial support granted by NITTE (Deemed to be Uni-
versity) in the form of PhD fellowship to Sharanya Kush-
alan (N18PHDBS110) and Aloysius S. Khyahrii
(N18PHDBS106) and NITTE University Research fund
(NUF20A-005) granted to Smitha Hegde to conduct the
study.

Conflict of Interest
None declared.

Acknowledgment
The authors would like to thank Dr Anurag Sharma,
NUCSER, for his valuable input. We are grateful to Prof.
Dr Anirban Chakraborty, Director NUCSER, for providing
the infrastructure and all other facilities. The authors
would like to acknowledge the financial assistance from
NITTE University in the form of PhD fellowship to Shar-
anya Kushalan (N18PHDBS110) and Aloysius S. Khyahrii
(N18PHDBS106) and NITTE University Research fund
(NUF20A-005) granted to Smitha Hegde to conduct the
study.

References
1 Nie Y, Dong X, He Y, et al. Medicinal plants of genus Curcu-

ligo: traditional uses and a phytochemical and ethnophar-
macological review. J Ethnopharmacol 2013;147(03):
547–563

2 Sangeeta K, Singh DC. Musali “A divine herb with its medicinal
uses. Int J Ayurveda Pharma Res 2017;5(04):84–88

3 Brintha S, Rajesh S, Renuka R, Santhanakrishnan VP, Gnanam R.
Phytochemical analysis and bioactivity prediction of compounds
in methanolic extracts of Curculigo orchioides Gaertn. J Pharma-
cogn Phytochem 2017;6(04):192–197

4 Agrahari AK, Panda SK, Ashutosh M, Padhan AR, Mohd K. Phyto-
chemical screening of Curculigo orchioides Gaertn. root tubers.
J Chem Pharm Res 2010;2(02):107–111

5 Aloysius KS, Sharanya K, Kini S, Milan GR, Hegde S. Phytochemical
analysis of Curculigo orchioides and its cytotoxic effect on lung

adenocarcinoma cancer cell line (NCI-H522). Med. Plants - Int. J.
Phytomed. Relat. Ind. 2020;12(03):400–404

6 Tiwari RD, Misra G. Strutural studies of the constitutents of the
rhizomes of Curculigo orchiodes. Planta Med 1976;29(03):
291–294

7 Chen CX, Ni W, Mei WK. The glycosides from Curculigo orchiodes.
Yunnan Zhi Wu Yan Jiu 1999;21:521–524

8 Xu JP, Xu RS. Cycloartane-type sapogenins and their glycosides
from Curculigo orchioides. Phytochemistry 1992;31(07):
2455–2458

9 Wang ZH, Ma XC, Li GY, et al. Four new phenolic glucosides from
Curculigo orchioides Gaertn. Phytochem Lett 2014;9:153–157

10 Wang ZH, Gong XY, Zhou DJ, et al. Three new chlorophenolic
glucosides from Curculigo orchioides Gaertn. Phytochem Lett
2018;26:9–11

11 Deng XL, Zheng RR, Han ZZ, Gu LH, Wang ZT. New chlorophenolic
glycoside from Curculigo orchioides and their activities on 5α-
reductase. J Asian Nat Prod Res 2021;23(04):333–340

12 Wu Q, Fu DX, Hou AJ, et al. Antioxidative phenols and phenolic
glycosides from Curculigo orchioides. Chem Pharm Bull (Tokyo)
2005;53(08):1065–1067

13 Valls J, Richard T, Larronde F, et al. Two new benzylbenzoate
glucosides from Curculigo orchioides. Fitoterapia 2006;77(06):
416–419

14 Zuo AX, Shen Y, Jiang ZY, et al. Three new dimeric orcinol
glucosides from Curculigo orchioides. Helv Chim Acta 2010;93
(03):504–510

15 Zuo AX, Shen Y, Zhang XM, et al. Four new trace phenolic glyco-
sides from Curculigo orchioides. J Asian Nat Prod Res 2010;12
(01):43–50

16 Chen X, Zuo A, Deng Z, et al. New phenolic glycosides from
Curculigo orchioides and their xanthine oxidase inhibitory activ-
ities. Fitoterapia 2017;122:144–149

17 Gupta M, Achari B, Pal BC. Glucosides from Curculigo orchioides.
Phytochemistry 2005;66(06):659–663

18 Chun J. Extraction Isolation and Structure of COPb-1 and COPf-1
from Curculigo orchiodies Gaertn [J]. Guizhou Chemical Industry
2005:17–19

19 Wang X, Zhang M, Zhang D, et al. Structural elucidation and anti-
osteoporosis activities of polysaccharides obtained from Curcu-
ligo orchioides. Carbohydr Polym 2019;203:292–301

20 Xu JP, Xu RS, Li XY. Glycosides of a cycloartane sapogenin from
Curculigo orchioides. Phytochemistry 1992;31(01):233–236

21 Xu JP, Xu RS, Li XY. Four new cycloartane saponins from Curculigo
orchioides. Planta Med 1992;58(02):208–210

22 Xu JP, Xu RS. Phenyl glycosides from Curculigo orchioides [in
Chinese]. Yao Xue Xue Bao 1992;27(05):353–357

23 Rao RK, Ali N, Reddy MN. Occurrence of both sapogenins and
alkaloid lycorine in Curculigo orchioides. Indian J Pharm Sci 1978;
40:104–105

24 Misra TN, Singh RS, Tripathi DM, Sharma SC. Curculigol, a cyclo-
artane triterpene alcohol from Curculigo orchioides. Phytochem-
istry 1990;29(03):929–931

25 Mehta BK, Sharma S, Porwal M. A new aliphatic compound from
Curculigo orchioides Gaertn. Indian J Chem Sect B 1990;29(05):
493–494

26 Mehta BK, Dubey A, Bokadia MM. 4-acetyl-2-methoxy-5-meth-
yltriacontane, a new aliphatic long-chain methoxyketone from
Curculigo orchioides roots. Indian J Chem Sect B 1983;22(03):
282–283

27 Misra TN, Singh RS, Upadhyay J, Tripathi DN. Aliphatic hydroxy-
ketones from Curculigo orchioides rhizomes. Phytochemistry
1984;23(08):1643–1645

28 Misra TN, Singh RS, Tripathi DM. Aliphatic compounds from
Curculigo orchioides rhizomes. Phytochemistry 1984;23(10):
2369–2371

Journal of Health and Allied SciencesNU Vol. 13 No. 2/2023 © 2022. The Author(s).

Effects of C. orchioides on Human Health Kushalan et al. 159



29 Joy PP, Thomas J, Mathew S, Skaria BP. Curculigo orchioides: a plant
for health care. Indian J Arecanut Spices Med Plants 2004;
6:131–134

30 Sze SC, Tong Y, Zhang YB, et al. A novel mechanism: Erxian
Decoction, a Chinese medicine formula, for relieving menopausal
syndrome. J Ethnopharmacol 2009;123(01):27–33

31 Chauhan NS, Dixit VK. Antihyperglycemic activity of the ethanolic
extract of Curculigo orchioides Gaertn. Pharmacogn Mag 2007;3
(12):236–239

32 Madhavan V, Joshi R, Murali A, Yoganarasimhan SN. Anti-diabetic
activity of Curculigo orchioides. Root tuber. Pharm Biol 2007;45
(01):18–21

33 Joshi UH, Solanki VR, Desai TR, Tirgar PR. Investigation of anti-
hypertensive mechanism of Curculigo orchioides in doca salt
induced hypertensive rats. Int J Phytopharmacol. 2012;3(02):
178–185

34 Singh R, Gupta AK. Anti-microbial and antitumor activity of the
fractionated extracts of Kalimusli (Curculigo orchioides). Int J
Green Pharm 2008;2(01):34–36

35 Murali VP, Kuttan G. Enhancement of cancer chemotherapeutic
efficacy of cyclophosphamide by Curculigo orchioides Gaertn and
its ameliorative effects on cyclophosphamide-induced oxidative
stress. Integr Cancer Ther 2015;14(02):172–183

36 Kayalvizhi T, Ravikumar S, Venkatachalam P. Green synthesis of
metallic silver nanoparticles using Curculigo orchioides rhizome
extracts and evaluation of its antibacterial, larvicidal, and anti-
cancer activity. J Environ Eng 2016;142(09):C4016002

37 Xia LF, Liang SH, Wen H, Tang J, Huang Y. Anti-tumor effect
of polysaccharides from rhizome of Curculigo orchioides
Gaertn on cervical cancer. Trop J Pharm Res 2016;15(08):
1731–1737

38 Jiao L, Cao DP, Qin LP, et al. Antiosteoporotic activity of phenolic
compounds from Curculigo orchioides. Phytomedicine 2009;16
(09):874–881

39 Cao DP, Zheng YN, Qin LP, et al. Curculigo orchioides, a traditional
Chinese medicinal plant, prevents bone loss in ovariectomized
rats. Maturitas 2008;59(04):373–380

40 Liu L, Guo YH, Xin HL, et al. Antiosteoporotic effects of benzyl
benzoate glucosides from Curculigo orchioides in ovariectomized
rats. J Chin Integr Med 2012;10(12):1419–1426

41 Wang X, Zhang M, Zhang D, Wang S, Yan C. An O-acetyl-gluco-
mannan from the rhizomes of Curculigo orchioides: structural
characterization and anti-osteoporosis activity in vitro. Carbo-
hydr Polym 2017;174:48–56

42 Wang Y, Zhao L, Wang Y, et al. Curculigoside isolated from
Curculigo orchioides prevents hydrogen peroxide-induced dys-
function and oxidative damage in calvarial osteoblasts. Acta
Biochim Biophys Sin (Shanghai) 2012;44(05):431–441

43 Zhao G, Yuan F, Zhu J. An LC-MS/MS method for determination of
curculigoside with anti-osteoporotic activity in rat plasma and
application to a pharmacokinetic study. Biomed Chromatogr
2014;28(03):341–347

44 Zhang Q, Zhao L, Shen Y, et al. Curculigoside protects against
excess-iron-induced bone loss by attenuating Akt-FoxO1-depen-
dent oxidative damage to mice and osteoblastic MC3T3-E1 cells.
Oxid Med Cell Longev 2019;2019:9281481

45 Zhu FB, Wang JY, Zhang YL, et al. Curculigoside regulates prolifer-
ation, differentiation, and pro-inflammatory cytokines levels in
dexamethasone-induced rat calvarial osteoblasts. Int J Clin Exp
Med 2015;8(08):12337–12346

46 Hejazi II, Khanam R, Mehdi SH, et al. Antioxidative and anti-
proliferative potential of Curculigo orchioides Gaertn in oxidative

stress induced cytotoxicity: in vitro, ex vivo and in silico studies.
Food Chem Toxicol 2018;115:244–259

47 Bafna AR. In vitro anti-oxidant activity of methanol extract of
rhizomes of Curculigo orchioides Gaertn. Ars Pharm. 2005;
46:125–138

48 Venukumar MR, Latha MS. Antioxidant activity ofcurculigo orchi-
oides in carbon tetrachloride-induced hepatopathy in rats. Indian
J Clin Biochem 2002;17(02):80–87

49 Kushalan S, Yathisha UG, Khyahrii SA, Hegde S. Phytochemical and
anti-oxidant evaluation of in vitro and in vivo propagated plants of
Curculigo orchioides. In Vitro Cell Dev Biol Plant 2022 https://doi.
org/10.1007/s11627-021-10246-5

50 Nagesh KS, Shanthamma C. Antibacterial activity of Curculigo
orchioides rhizome extract on pathogenic bacteria. Afr J Microbiol
Res 2009;3(01):5–9

51 Agrahari AK, Panda SK, Meher A, Pradhan AR. Studies on the anti-
inflammatory properties of Curculigo orchioides Gaertn. Root
tubers. Int J Pharm Sci Res 2010;1(08):139–143

52 Ramchandani D, Ganeshpurkar A, Bansal D, KarchuliMS, DubeyN.
Protective effect of curculigo orchioides extract on cyclophospha-
mide-induced neurotoxicity inmurinemodel. Toxicol Int 2014;21
(03):232–235

53 Tian Z, YuW, LiuHB, et al. Neuroprotective effects of curculigoside
against NMDA-induced neuronal excitoxicity in vitro. Food Chem
Toxicol 2012;50(11):4010–4015

54 Wang J, Zhao XL, Gao L. Anti-depressant-like effect of Curculigo-
side isolated from Curculigo orchioides Gaertn root. Trop J Pharm
Res 2016;15(10):2165–2172

55 Jiang W, Fu F, Tian J, Zhu H, Hou J. Curculigoside A attenuates
experimental cerebral ischemia injury in vitro and vivo. Neuro-
science 2011;192:572–579

56 Venukumar MR, Latha MS. Hepatoprotective effect of the meth-
anolic extract of Curculigo orchioides in CCl4. Indian J Pharmacol
2002;34:269–275

57 Rao KS,Mishra SH. Studies on Curculigo orchioidesGaertn for anti-
inflammatory and hepatoprotective activities. Indian Drugs
1996;33(01):20–25

58 Chauhan NS, Dixit VK. Spermatogenic activity of rhizomes of
Curculigo orchioides Gaertn in male rats. Int J Appl Res Nat Prod
2008;1(02):26–31

59 Thakur M, Chauhan NS, Sharma V, Dixit VK, Bhargava S. Effect of
Curculigo orchioides on hyperglycemia-induced oligospermia and
sexual dysfunction inmale rats. Int J Impot Res 2012;24(01):31–37

60 Thakur M, Dixit VK. Effect of some vajikaran herbs on pendicu-
lation activities and in vitro sperm count in male. Sex Disabil
2007;25(04):203–207

61 ThakurM, Chauhan NS, Bhargava S, Dixit VK. A comparative study
on aphrodisiac activity of some ayurvedic herbs in male albino
rats. Arch Sex Behav 2009;38(06):1009–1015

62 Vijayanarayana K, Rodrigues RS, Chandrashekhar KS, Subrahma-
nyam EV. Evaluation of estrogenic activity of alcoholic extract of
rhizomes of Curculigo orchioides. J Ethnopharmacol 2007;114
(02):241–245

63 Tan S, Xu J, Lai A, et al. Curculigoside exerts significant anti–
arthritic effects in vivo and in vitro via regulation of the JAK/STAT/
NF–κB signaling pathway. Mol Med Rep 2019;19(03):2057–2064

64 Pandit P, Singh A, Bafna AR, KadamPV, Patil MJ. Evaluation of anti-
asthmatic activity of Curculigo orchioides Gaertn. rhizomes. Indi-
an J Pharm Sci 2008;70(04):440–444

65 Venkatesh P,Mukherjee PK, Kumar SN, et al.Mast cell stabilization
and antihistaminic potentials of Curculigo orchioides rhizomes. J
Ethnopharmacol 2009;126(03):434–436

Journal of Health and Allied SciencesNU Vol. 13 No. 2/2023 © 2022. The Author(s).

Effects of C. orchioides on Human Health Kushalan et al.160

https://doi.org/10.1007/s11627-021-10246-5
https://doi.org/10.1007/s11627-021-10246-5

