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Abstract: Herbal medicines are the most important traditional medicine all over the world. Tinospora
cordifolia has been an important medicinal plant since the beginning of human civilization. Tinospora
cordifolia contains different phytochemicals having pharmacological activity, as presented in this review
study. Tinospora cordifolia is also known as Guduchi, Giloya (Hindi), Amrita (Sanskrit), Giloe, Galo
(Gujrati), and Heartleaf moonseed (Hindi). Teppatige (Telugu). It is a shrub generally used in Ayurvedic
medicine. Different qualitative analytical methods were used for the phytochemical analysis of Tinospora
cordifolia. Here, in this review to compile all the updated information on phytochemical and
pharmacological activities of Tinospora cordifolia, which were performed by ‘Kokate’ methods. The
medicinal properties of Tinospora cordifolia are anti-diabetic, anti-malarial, anti-spasmodic, anti-
inflammatory, anti-oxidant, anti-arthritic, anti-allergic, anti-leprotic, anti-stress, hepatoprotective,
immunomodulatory activity. Under these studies, we are trying to promote the use of herbal medicine and
to determine its potential as a source of new drugs.
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Introduction

Herbal medicines are one of the most important areas of traditional medicine all over the world.
Medicinal plants are used to prepare herbal medicine and determine their potential for new
drugs. [1] Tinospora cordifolia is mostly referred to as Guduchi, Amrita, Giloe, Gulancha,
Giloya, Galo, Teppatige, and Heartleaf moonseed. [2] It is a genetically diverse, large, deciduous
climbing shrub with green-yellow flowers that belongs to the Menispermaceae family found at
higher altitudes. [3-5] The male flowers are in cluster form and female flowers are in solitary
form in racemes or racemose panicles. The season of flowering expands during summers and
winters. [6] This plant is used to treat various diseases such as jaundice, gout, skin diseases,
diabetes, etc. It has been established for traditional medicine practices in the history. [7] Guduchi
is examined as a nectar plant and known as amrita for recognition of its detoxifying,
rejuvenating, and immune-boosting properties. [8] This review focussed on the study of
phytochemical and pharmacological properties and its scope in the field of traditional medicine
for further improvement.

Botanical Description

It is widely distributed in the areas of India, Myanmar, China, Bangladesh, Sri Lanka, Thailand,
Malaysia, Philippines, Indonesia, Vietnam, Borneo, North Africa, West Africa and South Africa.
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[9-12]. Its scientific nomenclature is given in Fig 1. T. cordifolia is a cllmblng shrub that climbs
in various types of trees found in tropical areas of the Indian subcontinent. [13] These are usually
climbing or twining shrubs and rich sources of alkaloid and terpene chemicals. [14]

Kingdom Plantae

Division Magnoliophyta
Class Magnoliopsida
Order Ranunculales
Family Menispermaceae
Genus Tinospora

Species T. cordifolia
Scientific Tinospora cordifolia
Name

Fig 1: Classification of Tinospora cordifolia

Morphology

Tinospora cordifolia is a dioecious perennial deciduous climber grown on a wide range of shrubs
and trees. It is reported to bear distinct male and female flowers. [15-17] The leaves are simple,
heart-shaped, and dark green. It is alternate and entire and the lamina is mostly oval, length is 10
to 12cm and width is 8 to 15 cm showing reticulate venation. [18] The surface of the stems is
closely covered with watery tubercles and is longitudinally fissured, 3 to 5cm in length and 3 to
8mm in diameter. [19, 20] Bark act as succulents having deep clefts spotted and large rosette-like
lenticels. The bark color is creamy white or gray. Many aerial roots arise from the branches that
look like long threads. Branches are long and dirty white or light brown. [21] Flowers are small,
uni-sexual, greenish-yellow on auxiliary and terminal racemes. One flower has six sepals, free in
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two series of three each, and six petals which are free, ovate, and membranous smaller than
sepals. [22] The male flowers are small, yellow, or green and occur in clusters form in the axils
of small subculate bracts. Sepals are very small, yellow, ovate, acute, membranous, elliptical,
and concave in shape. Petals are equal, and spathulate, each loosely taking on a stamen, claw
cuneate, reflexed margin to apex, and pistillode. Female flowers are normally solitary, with
green sepals, margins not reflexed, short staminode, and linear similar to male flowers. Carpels
are separated on the short fleshy gynophores, dorsally convexed, and scarlet. Flowers grow
during the summer while fruits develop during the winter. Fruits are orange or red in color,
fleshy, ovoid, smooth, droplets on thick stalks with sub-terminal-style scars and form curved
seeds and embryos. [23-24] The best synergy between these two distinct bitter plants is supposed
to be found in neem trees, which increases the effectiveness of Guduchi, according to herbalist
Sebastian Pole. According to custom, Guduchi satva is derived from the Guduchi plant that
grows on neem trees. (Azadirachta indica) is bitterer and more efficacious and is said to
incorporate the medicinal values of neem. [25,135]

HISTORY AND AYURVEDIC ASPECTS

T. cordifolia is usually known as “Rasayana” in Ayurveda which implies circulation of rasa the
nutrient in Sanskrit. ‘Charaka’ the ancient Indian physician, described rasayana as anti-aging,
higher life span, promotes intelligence, increased memory, and free from diseases, indicating an
immunostimulant effect [26] and also used as an antispasmodic and an antidiarrhoeal agent. [27]
Indian scriptures known as ‘The Vedas’, a 5,000-year-old system of Ayurveda medicine rooted
in three elemental substances Kapha, Vata, and Pitt. In ‘Sushurta Sambhita’, it was traditionally
used for the treatment of several diseases such as Svasa (asthma), Maha Jvara (fever), Aruci
(anorexia), and kustha (leprosy).[28] There is big evidence for the treatment of various diseases
like Jvara (fever), Vat Rakta (gout), and Kamala (jaundice) in “Ashtang Hridaya and Charak
Samhita”.[29,30] In ‘Bhavya Prakash’, it is described as a diuretic, bitter tonic, astringent, and
potential curative and aphrodisiac against diabetes, jaundice, dysentery, chronic diarrhea, and
skin infections. [31] In ‘Dhanvantri Nighantu’, it has been described for the treatment of piles
bleeding, curing the itching, and cellulitis (skin infection), and promoting longevity. [32]

Medicinal properties of T. cordifolia are currently applied in modern medicine for the treatment
of cold and flu prevention, liver disorders, skin disorders, immune support, arthritis, and gout,
and lately to overcome the adverse effects of chemotherapy. [33] So, now it is clear that T.
cordifolia is the most important medicinal herb considered by the ancient rishis in Vedic times
with great potential (medicinal qualities) of curing several diseases. T. cordifolia has been
described in Ayurveda in various dosage forms. These include Swaras (juice from the fresh stem
(10 to 20 microliters/day), Kalka (fresh stem paste 10 gm per day), Churna (made by Dry stem
powder 1 to 3 gm/day), Kwatha (hot water extract from ground dried stem dosage 20-30 ml 2 to
3 times a day), Fant (hot water infusion, 10 to 20 ml/day), Arishta, (stable processed synthesized
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from a decoction of T. cordifolia, which containing self-generated alcohol) Satwa (made by
sedimented starchful extract of the stem- 750 mg to 2 gm/day) Together with lipid formulations
of T. cordifolia processed in ghee or oil (Guduchi Ghrita: 10-20 grams per day) and Guduchi
Taila (for external application), Ghana (it is a solidified aqueous extract) using a day 500 mg to 1
gm three or four times). [34]

Phytochemistry

The different types of phytochemical compounds found in this plant are classified into several
groups such as alkaloids, terpenoids, steroids, glycosides, polysaccharides, and aromatic and
aliphatic compounds that occur in their active form responsible for the broad range of medicinal
and therapeutic properties (Fig 2). These phytochemical compounds mostly occur in different
parts of the plant but highly occur in the stem, leaves, and root parts of the plant. [35] T.
cordifolia contains mainly alkaloids, steroids, glycosides, aliphatic compounds, essential oils, a
mixture of fatty acid, protein and polysaccharides, calcium, and porous. [36] The alkaloids
contain bitter gilonin, berberine, and non-glycoside gilonin gilosterol. [37]

Glycosides

m Polysaccharides

Fig 2: Phytochemical component of Tinospora cordifolia

Alkaloids are present in the stem and root of T. cordifolia as active constituents. These are
named choline, terbutaline, berberine, magnoflorine, isocolumbin, tinosporin, palmetine,
aporphine alkaloids, jatrorrhizine, tetrahydropalmatine which showed anti-cancer, anti-viral,
anti-diabetes, anti-psychiatric, anti-inflammatory and immunomodulatory action. [38-43] T.
cordifolia plants contain furanolactone, Codeine derivatives, diterpenoid Lactones, columbine
tinosporides, jateorine, and tinosporin. These chemicals represent various biological actions like
anti-inflammatory, vasorelaxant, anti-microbial, anti-hypertensive, and anti-viral. [44-47] The
Stem part of T. cordifolia mainly contains steroids, glycosides, sesquiterpenoids, and
tinocorfifolin. Steroids are effective in glucocorticoid-induced osteoporosis in early
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inflammatory arthritis. [48-49] Glycoside plays a role in immunomodulation in Parkinson’s
disease, dementia, neurological disorders, and motor and cognitive disorders. [50-52]
Sesquiterpenoids and Tinocordifolin exhibit antiseptic activity. [53] The other parts of T.
cordifolia con contain active phytoconstituents e.g. diasporic acid, Jatrorrhizine, tetrahydrofuran,
N-trans-feruloyl tyramine as diacetate, groin showed a protective effect against HIV (human
immunodeficiency virus). [54-55]

Pharmacological Properties

Tinospora cordifolia has been extensively used in the traditional medicine system (Fig 3). This
plant possesses several useful properties that significantly improve the immune system. [56] T.
cordifolia is also known essential chemical constituent, which includes a combination of fatty
acids, alkaloids, glycosides, steroids, phenols, terpenoids, and essential oils, all constituents are
separated during the first screening process. The supply of active phytochemical components
such as b-sitosterol, columbin, tinosporine, tinosporide, tinosporaside, heptacosanol, and furano
diterpene is these vital major phytoconstituents of T. cordifolia. [57, 136] The major biological
activities of T. cordifolia include the following.

Anti Diabetic activity
Antioxidant activity
Anti HIV activity

Immunomodulatory
activity

Anti Cancer activity

Anti Toxin activity

Hepatoprotective activity

Anti Osteoporotic activity

Anti Microbial activity

Fig 3: Pharmacological properties of Tinopora cordifolia
Anti- Diabetic Property

The stem of Tinospora cordifolia is predominantly used in the treatment of diabetes, where it
effectively regulates blood glucose levels in traditional medicine. Various phytochemicals
isolated from Tinospora cordifolia, such as alkaloids, glycosides, flavonoids, tannins, and
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steroids, possess anti-diabetic activity [58]. Alkaloids, for instance, have been found to exhibit
insulin-like activity, demonstrating actions mediated by insulin [59]. Studies have shown that
administering T. cordifolia to diabetic pregnant rats as part of their regular daily diet provides a
protective effect, reducing the incidence of diseases and any birth defects [60].

The anti-diabetic properties of Tinospora cordifolia function through several mechanisms: it
reduces oxidative stress (OS), enhances insulin secretion, and inhibits gluconeogenesis and
glycogenolysis processes [61]. Research indicates that the alkaloid fraction extracted from the
stem contains compounds such as palmatine, magnoflorine, and jatrorrhizine, which demonstrate
both insulin-mimicking and insulin-releasing effects in laboratory and animal studies [58].
Additionally, extracts from the roots of Tinospora cordifolia have shown antihyperglycemic
effects, effectively lowering excessive glucose levels in urine and blood to normal ranges in
diabetic models induced by alloxan. These extracts have also been observed to reduce levels of
glycosylated hemoglobin, plasma thiobarbituric acid reactive substances, ceruloplasmin,
hydroperoxides, and vitamin E in diabetic rats. The phytochemical activity of the plants grown
under salinity stress was estimated by using an appropriate biochemical assay. Comparative
analysis of the photochemical activity of the test plants in comparison with the control revealed
that various phytochemicals were increased in response to salt stress (Gupta and Waoo 2022).

The root extract of Tinospora cordifolia has been shown to increase body weight and total
hemoglobin content, along with enhancing hepatic hexokinase activity [62]. Additionally, it
decreases hepatic glucose-6-phosphatase activity, as well as serum levels of acid phosphatase
(ACP) and lactate dehydrogenase (LDH) in diabetic rats, thereby producing hypoglycemic and
hypolipidemic effects [63] [64]. The extract of T. cordifolia is rich in antioxidants and enzyme
molecules, which exhibit protective effects [65]. Studies have reported that stem extracts of T.
cordifolia possess anti-diabetic potential by enhancing insulin secretion from pancreatic beta
cells and promoting pathways that inhibit glucose formation through increased glycogenesis,
thereby reducing endogenous glucose levels [66]. Furthermore, oral administration of leaf
extracts from T. cordifolia has demonstrated anti-diabetic effects in diabetic rat models induced
by streptozotocin. This effect operates through various peripheral pathways, including enhanced
glycogen storage, improved glucose transportation, and other mechanisms [67].

Immunomodulatory Property

T. portfolio plant contains several active compounds like 11-hydroxymustakone, N-
formylannonain, N-methyl-2-pyrrolidone, magnoflorine, cordifolioside A, tinocordiside, etc.
[67] has been reported to have lots of potential for cytotoxic effects and immunomodulatory.
[54,68-70] T. cordifolia stems highlight the immune-protective role, maintaining the immune
strength and altering the enzyme levels such as catalase, which stimulates lymphocyte cells. [71]
When T. cordifolia extract is exposed to macrophage cells, it increases the production of
myeloperoxidase enzymes, improves the anti-microbial activity to protect immunity, and
increases the phagocytic activity of macrophages. It has been reported that stimulated
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splenocytes and macrophage cells produce reactive oxygen species (ROS) in neutrophil cells of
humans, enhancing nitric oxide (NO) production, which indicates anti-tumor effects as well as
immuno-protective activity. The extracts of Tinospora cordifolia have been reported to enhance
the production of cytokines, mitogenicity, activation, and stimulation of effector cells of the
immune system. [72-73] It has been stated that the lotion of T. cordifolia causes a decline in
interleukin level i.e. IL-1 and IL-6 in scabies contagious disease. It inhibits hyperkeratosis and
infiltration of inflammatory cells into a scabietic person and develops its anti-scabies activity.
[74] In the case of mice, extract of Tinospora cordifolia controls the level of IL-6 cytokine,
consequential acute reactions such as any injury, inflammation in tissues, activation as well as
differentiation of both Tc-cells, (cytotoxic T-cell) and B cells. T. cordifolia increases the immune
cell response and neutrophil activity acts as an effective factor for the treatment of immune
susceptible diseases. [75] Aqueous extracts of T. cordifolia contain active compounds like
alkaloids, glycosides, steroids, phenolics, di-terpenoid lactones, sesquiterpenoid, aliphatic
compounds, or polysaccharides [76] responsible for their cytotoxic action in an experimental rat
model. A polysaccharide compound known as G1-4A obtained from T. cordifolia enhances the
proliferation and differentiation of T-cell and B-cell combined with the expression of anti
apoptotic gene. [77] Orally administration of alcoholic extract of T. cordifolia (100mg/kg)
initiates an increase in foot pad thickness and white blood cell count. Bone marrow cells show a
potent immunomodulatory activity which represents a stimulatory effect on the overall
haemopoetic system. [78, 134] The cytotoxic and immunomodulatory properties of 11-
hydroxymustakone, N-methyl2-pyrrolidone, N formylannonain, cordifolioside, magnoflorine,
tinocordiside, and also syringing have been documented. [2023]

Anti Cancer property

The anti-cancer properties of Tinospora cordifolia are widely studied in animals. T. cordifolia
extracts have been shown a radioprotective role and protect to mice from the gamma radiation
radiated on the testes. When extracts of methylene chloride from T. cordifolia were then exposed
to the cultures HELA cells in different concentrations like 0,5,10,25,50,100 pg/ml, it increased
cell death in comparison to untreated cultured cells. [79] T. cordifolia extracts affected radiation
in pre-irradiated mice induced lipid peroxidation and decline of GSH concentration in testes.[80]
T. cordifolia extracts treated with HelLa cells to reduce the cell life, enhance lactate
dehydrogenase (LDH) and decrease Glutathione (GSH) S-transferase activity.[81] Extract with
dihydrotestosterone (DHT), stimulates the growth and also proliferation of the Human LNCaP
cells (These cell lines are human prostate cancer cells that are sensitive to androgen). [82]
Recently, isolated substances, such as 8R-dihydroxy-2S, 3R-15,16-diepoxycleroda, dilactone,
and a diterpenoid, have been shown to have chemopreventive potential in diethylnitrosamine
(DEN)-induced hepatocellular carcinoma (HCC) in rats. It decreased anti-oxidant activities and
serum transaminase levels, confirming its anti-tumor effects and working as an effective chemo-
preventive drug for HCC. [48] It studied that, the hydroalcoholic root extract of T. cordifolia on
exposure or contact with the liver and extrahepatic organs of mice shows an increased
Glutathione (GSH) and other metabolizing enzymes level. There is a decrease in the level of
malonaldehyde (MLD) production, which represents a decreased level of free radical formation
and produces an antioxidative state in the cell. [83] Dichloromethane (DCM) extract of T.
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cordifolia has been reported its radio sensitive activity in Ehrllch ascite carcinoma (EAC) of
mice which decreases the level of GSH and glutathione S transferase by increasing the level of
lipid peroxidase and damaging DNA of tumor cells enable tumor-free survival. [41,42,84] In
EAC mice TCE of hexane blocks the G1 phase of the cell cycle and causes apoptosis by nuclear
condensation, creation of apoptotic bodies, caspase-3 activation, decreased number of cells,
increased pro-apoptotic gene expression (Bax) and decreased anti-apoptotic (Bcl-2) gene
expression. TCE reduces the tumor yield, tumor weight, tumor burden, and papilloma formation
while increasing the level of detoxifying enzymes in skin carcinoma animals. [84-85] Palmatine
extract of T. cordifolia indicates the anti-cancer property in a Dimethyl benzanthracene induced
(DMBA) skin cancer model in mice. [86] There are many phytochemicals such as
mangnoflorine, tinocordiside, jatrorrhizine, palmatine, and yangambin isolated from Tinospora
as secondary metabolites having anti-cancer properties were tested in different types of tumor
cells. ‘Palmatine’ and “Yangambin’ were reported to treat keratin-forming tumor cell lines while
tinocordiside was for colon cancer cell and oral cancerous cell treatment. [89] Apart from this,
most of the chemotherapeutic drugs have several adverse and severe toxic effects which is very
less in T. cordifolia herbs. So, it can be observed that T.cordifolia is used as a ‘safe drug’ for
treating cancer patients. [137, 138].

Anti Toxin Property

It has been reported that extracts of T.cordifolia show scavenging free radicals activity during
aflatoxicosis. [89] It alters the level of different hormones and mineral and show a protective
effect. It can decrease the level of Thiobarbituric Acid Reactive Substances and also enhance the
level of glutathione (GSH), protein, ascorbic acid, and activities of anti-oxidant enzymes for
example superoxide dismutase (SOD), CAT, and glutathione reductase (GR) and Glutathione S-
transferase (GST) in kidney. T. cordifolia contains alkaloids like choline, isocolmbin,
magnoflorine, tinosporin, palmatine, and tetrahydropalmatine show protective activity against
aflatoxin-induced nephrotoxicity. T. cordifolia can revert the toxic property of aflatoxin in the
kidney where, it increases the glutathione hormone level and catalase, glutathione enzyme
reductase activity, and decreases the amount of reactive oxygen species (ROS). All these anti-
toxin activities are effective by the plant alkaloids. [89] Generally, the toxicity of lead nitrate in
mice shows a decreased value of erythrocytes and leucocytes in blood. Despite that, the leaves
and stem extract of Guduchi reduce the lead toxicity and overcome the hematological value. [90]

Hepatoprotective Activity:

T. cordifolia has been shown to hepatoprotective effect in mice (Male: swiss albino) against
toxicity of lead nitrate in stem and leaf extract. [91] Oral administration of Tinospora plant
extracts prevents the damage of the liver by lead nitrate. [90] Lead toxicity in mice causes
decreased levels of CAT, and SOD and increased levels of alanine aminotransferase (ALT),
aspartate aminotransferase (AST), acid phosphatase (ACP), and alkaline phosphatase (ALP).

2235




IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

ISSN PRINT 2319 1775 Online 2320 7876

Research Paner © 2012 IJFANS. All Rights Reserved AR ed ( Group -1) Journal Volume :
[90] Administration of aqueous stem and leaf extract along with lead nitrate increased the SOD
and CAT activities and decreased the ACP, ALT, AST, and ALP enzyme levels.[90] The
protective role of Tinospora cordifolia aqueous leaves and stem extract overcome the toxic
effects of lead and change the hematological values. [91]

Antioxidant Activity:

T. cordifolia extracts exhibit anti-oxidant properties by scavenging the free radicals compound
and other reactive species. [92] T. cordifolia minimizes the process of lipid peroxidation
regulation thus decreasing the free radical level in a model of diabetic rat (alloxan-induced
diabetes) and regulates catalase and glutathione antioxidant enzymes indicating its anti-oxidant
results. [93, 94] It has been shown that the extract exhibits an antioxidant effect by enhancing
GSH levels and reducing the inducible nitric oxide synthase gene expression. It is also useful in
cataract treatment by inhibiting the aldol reductase enzyme. [95,96] According to the study,
ethanol extracts of bark T. cordifolia show the maximum free radical scavenging activity and
more phenolic content as compared to the methanol extracts. [97] T. cordifolia stem methanolic
extracts show antioxidant activity when administered orally by increasing the activity of lipid
peroxidase and catalase. Its extracts reduce the SOD, and GPx activities in alloxan-induced
diabetic rats. [97,98] T. cordifolia extracts have aldose reductase inhibitors and anti-oxidant
agents [99] thus inducing free radicals component by reducing chemotoxicity. [101] T.
cordifolia decreases the malondialdehyde and ROS levels and increases the GSH and total thiol
levels. [102] Tinospora cordifolia restored glycogen amounts in the liver by repressing the level
of glucose 6-phosphatase & fructose 1 6-diphosphatase enzymes and regulated blood glucose
levels. [103] T. cordifolia aqueous extract has a radio-protective activity that enhanced the mice's
survival against a lethal dose of gamma radiation. [104,105] T. cordifolia was more effective in
elevating the level of GSH, look of the gamma-glutamylcysteine ligase, Cu-Zn SOD genes. [106]
Tinospora cordifolia agueous extract inhibited radiation effect mediated by 2-deoxyribose
degradation by inhibiting the formation of (Fe?")-bipyridyl complex formation to produce radio-
protective effects. [107] T. cordifolia contains arabinogalactan polysaccharides having a defense
not in favor of free radicals in a rat model which means it indicates anti-oxidant activity. [108]
Antioxidant & hydroxyl radical scavenging activities caused by the presence of alpha-
glucosidase inhibitor characterized as saponarin (apigenin-6-C-glucosyl-7-O-glucoside) in the
leaf extract of Tinospora cordifolia. [109] The powder form of leaves of T. cordifolia extracted
with chloroform, ethanol, methanol, hexane, and as well as in water perform strong antioxidant
activity by assay in different in-vitro models that show lipid peroxidation inhibitory activity and
superoxide radical scavenging activity. The study revealed that the antioxidant activity of
Tinospora cordifolia mostly occurs in ethanolic extract due to the presence of a polyphenol
compound. [110,133]

Anti HIV activity
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Tinospora cordifolia extract has been shown to reduce the level of frequent infection of HIV by
improving the therapeutic effect. The root extract of Tinospora cordifolia affects the immune
system of HIV patients. The stem extracts of Tinospora cordifolia decrease the number of
eosinophil cell count, hemoglobin level, and polymorphonuclear leucocytes, stimulating B cells.
[111,112] The anti-HIV activity of Tinospora cordifolia declines the level of infection by
decreasing eosinophil count and increasing the CD4 T-cells in HIV-positive patients. Tinospora
cordifolia extracts markedly enhanced intracellular bactericidal and phagocytic activity and
stimulated peritoneal macrophage.

Antimicrobial Activity

Tinospora cordifolia has good antifungal and antibacterial activity with different solvents on
different micro-organisms. It has been reported that methanolic extracts of Tinospora
cordifolia have potential against microbial infections. [113] The extract of Tinospora
cordifolia possesses antibacterial activity against Staphylococcus aureus, Escherichia coli,
Klebsiella pneumoniae, Salmonella typhi, Proteus vulgaris, Shigella flexneri, Salmonella
typhimurium, Pseudomonas aeruginosa, Salmonella paratyphi, Enterobacter aerogene,
and Serratia marcesenses (Gram-positive bacteria). [114] Tinospora cordifolia extract can
enhance neutrophil phagocytic and intracellular bactericidal capabilities in mice by aiding in the
clearance of germs. It has been found that TCE stimulates macrophage immunity.
[115] Klebsiella pneumonia and Pseudomonas aeruginosa are both urinary pathogens were
suppressed their activity through the acetone, and ethanol-based extract of T. cordifolia.
[116] The stem of T. cordifolia possesses antibacterial activity due to the presence of silver
particles besides the different strains of bacteria. [117] The antifungal activity of the aqueous
extract T. cordifolia was determined by using the agar plate well diffusion method reported by
Allemailem et al., against Aspergillus flavus, and Aspergillus nigar. [118] Khan et al., studied
the antifungal activity of T. cordifolia aqueous extract (TCAE) was tested in vitro against the
different species of Aspergillus isolates. Different dosages, such as 10, 25, and 50 mg per kg of
T. cordifolia aqueous extract were administered orally in A. fumigates infected mice for the
estimation of activity in the condition of in vivo for seven days. The aqueous extract is effective
on the basic survival/endurance rate in the kidney of mice. [119] Prasad et al. reported the
phenolic extract of T. cordifolia stem and root possesses anti-oxidant and antimicrobial
properties. The ethanolic extract showed maximum free radical scavenging activity about H.O>
and hydroxyl free radicals. [120] The hydroalcoholic extract of T. cordifolia was effective in
enhancing the granulocyte activity in the mammary inflammation known as mastitis. Mastitis
occurs due to the infection of Streptococcus aureus. This plant has antimicrobial activity against
S. aureus that prevents the inflammation. [121-122] The importance of guduchi is decreasing the
resistance power to different antibiotic therapy. Guruchi has urinary pathogens and it can check
microbial infectivity. [123] The stem and leaves of the T. cordifolia plant showed higher
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inhibitory action against clinical urinary pathogens like Klebsiella pneumoniae and
Pseudomonas aeruginosa and prevent urinary tract infections. [124,132,138]

Anti-Osteoporotic Activity

According to studies, understand that the alcoholic extract of T. cordifolia can increase the rate
of proliferation and discrimination of the osteoblast cells which present in humans and rats. It is
also involved in the calcification process by producing minerals from bone-forming cells and
regulates bone mineralization. [125] T. cordifolia possesses a steroid i.e. ‘Beta Ecdysone’ or 20
hydroxyecdysones, which promotes the muscle tissue formation in the mesenchymal stem cells
in its model of mouse and prevents osteoporosis. [126,127] Ecdysteroids isolated from the plant
showed anti-osteoporotic effects in the mammals. Beta-ecdysone (Ecd) induces the thickness of
joint cartilage and in mouse mesenchymal stem cells cures osteoporosis through an osteogenic
differentiation process. [128]. T. cordifolia plants showed anti-osteoporotic effects due to the
presence of 20-OH-B-Ecd thus playing a major rolein the treatment of osteoporosis and
osteoarthritis [129-130]. T. cordifolia combines with Zingiber officinale for the treatment of
rheumatoid arthritis. [131]

CONCLUSION:

Recently, the demand for phytopharmaceuticals has been increasing all over the world because
there are more side effects caused by allopathic drugs. This provides the selection of plants for
further investigation of phytochemical and pharmacology activity. In this review, the
pharmacological and clinical studies of Tinospora cordifolia confirm their therapeutic value. The
presence of phytochemical compounds indicates that the plant serves as a “lead” for disorder in
the coming year for the development of novel agents. It is necessary to explore Tinospora
cordifolia for its efficiency in preventing and treating diseases. So, the current review provides a
direction for upcoming investigations to carry out research on this plant and get some medically
important drugs. T. cordifolia being an ingenious plant constitutes numerous bioactive
compounds having therapeutic potential. There are various reports available in pharmacological
and clinical studies that authenticate the curative and preventive role of this plant against
different illnesses. The different phytoactive compounds for example glycosides, steroids
sesquiterpenoids, etc. have potential applications mainly as immunomodulators and anti-oxidant
agents. The various studies conducted on T. cordifolia revealed that it is a magnificent drug and
does not have any toxic effects. Overall, the present review provides knowledge about the
antidiabetic, anti-toxin, anticancer, antioxidant, immunomodulatory, and antimicrobial activity
of T. cordifolia that can be used in further investigations for the development of novel drugs. T.
cordifolia is a plant that has flexible resources for life. It has been already discussed that the
plant extracts of T. cordifolia have phytoactive compounds such as alkaloids, lactones,
glycosides, steroids, etc. All these phytoactive compounds have various pharmacological roles,
which enable the plant used in the treatment of different diseases. There is a further need to study
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how the phytoactive compounds truly interact with living organisms and show an effect on the
functional relationships. The future aspect of this review remains in the biochemical pathways of
signaling of phytoactive compound contained by T. cordifolia therefore enabling the effective
mechanism against targeting disease. The plant Tinospora strictly acts as an incredible source in
the scientific world of medicine.

References:

l

10.

11.

12.

13.

_;.-'

Kaur R., Kaur H. The antimicrobial activity of essential oil & plant extracts
of Woodfordia fruticosa. Archives of Applied Science & Research 2010; 2: 302-9.
Neeraja PV., Margaret E. Amruthavalli: Tinospora cordifolia: Multipurpose
rejuvenator. International Journal of Pharmaceutical, Chemical & Biological
Sciences 2013; 3: 233-41.

Rana V, Thakur K, Sood R, Sharma V, Sharma TR. Genetic diversity analysis
of Tinospora cordifolia germplasm collected from the northwestern Himalayan
region of India. J Genet. 2012; 91:99-103.

Parthipan M, Aravindhan V, Rajendran A. Medico-botanical study of Yercaud hills
in the Eastern Ghats of Tamil Nadu, India. Anc Sci Life. 2011;30:104-9.

The Ayurvedic Pharmacopoeia of India. Part 1. 1st ed. Vol. 1. New Delhi:
Department Of AYUSH, Ministry of Health and FW; 2001. pp. 53-5.

Upadhyay AK, Kumar K, Kumar A, Mishra HS. Tinospora cordifolia (Willd.)
Hook. f. and Thoms. (Guduchi)-validation of the Ayurvedic pharmacology through
experimental and clinical studies. Int J Ayurveda Res. 2010;1:112-21

Preeti S. Tinospora cordifolia (Amrita)-a miracle herb and lifeline too many
diseases. Int J Med Aromat Plants. 2011;1 (2):57-61.

Pandey G. DraVyaguna Vijnana (Materia Medica-Vegetable Drugs) Part I.

Pendse VK, Mahavir MM, Khanna KC and Somani SK. Antiinflammatory and
related activity of Tinospora cordifolia (Neem giloe). Indian drugs 1981; 19: 14-71.
Singh J, Sinha K, Sharma A, Mishra NP and Khanuja SP. Traditional uses of
Tinospora cordifolia (Guduchi) J Med Aromat plant Sci 2003; 25: 748-51.

Mia MMK, Kadir MF, Hossan MS and Rahmatullah M. Medicinal plants of the
Garo tribe inhabiting the Madhupur forest region of Bangladesh. 2009. Choudhary
et al., IJPSR, 2013; Vol. 4(3): 891-899 ISSN: 0975-8232 Available online on
www.ijpsr.com 896

Jain S, Sherlekar B and Barik R. Evaluation of antioxidant potential of Tinospora
cordifolia and Tinospora sinensis Int J Pharm Sci Res 2010; 1:11; 122-8.

Premila MS. Ayurvedic Herbs: A clinical Guide to the Healing Plants of Traditional
Indian Medicine. New York: Haworth Press 2006; pp. 69-76, 175-176.

. Abhimanyu Sharma, Asmita Gupta, Sakshi Singh and Amla Batra.Tinospora

cordifolia (Willd.) Hook. F. & Thomson - A plant with immense economic

2239

'

>t

lnou 21 l > )ul ol
\ ' ’(u rétie 1 S«



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

Research Paper © 2012 IJFANS. All Rights Reserved

15.

16.

17.
18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

ISSN PRINT 2319 1775 Online 2320 7876

potential. J. Chem. Pharm. Res., 2010, 2(5) 327-333. ISSN No: 0975-7384,
CODEN(USA): JCPRCS.

Kirtikar KR and Basu BD. Indian Medicinal Plants, Lalit Mohan Basu,
Allahabad1918; vol. I, pp. 75-80.

Anon .The Wealth of India: Raw Materials, Council of Scientific and Industrial
Research, New Delhi .1956; vol. X, pp. 251-252.

Hooker JD. Flora of British India, L Reeve & Co. London 1875; vol. I, pp. 96-97.
Raghunathan K. The aqueous extract of T. cordifolia caused reduction of blood
sugar in alloxan induced hyperglycemic rats and rabbits. J Res Ind Med. 1969; 3:
203-11.

Chadha YR. The wealth of India, raw materials. Vol. 10. Publication and
Information Directorate. 1985.

Kirtikar KR, Basu BD. Indian Medicinal Plants Vol.2 (Lalit Mohan basu, Leader
Road, Allahabad). 1933; 77.

Khosa RL, Prasad S. Pharmacognostical studies on Guduchi (Tinospora cordifolia
Miers). J Res Ind Med. 1971; 6: 261-9.

Sharma M, Kumar A. Pharmacognostial Characterization of Some Selected
Medicinal Plants of Semi-Arid Regions. J Pharmacogn Phytochemical. 2013; 1(6).

Kirtikar KR and Basu BD. Indian Medicinal Plants. Second Edition, Edited and
enlarged by Blatter E, Caius JF and Mhaskar KS. International Book Distributers,
Dehra Dun, Vol 1, 2005, pp. 77-81.

Nadkarni KM, Nadkarni AK. Indian Meteria Medica. 3rd Edn. Popular Prakhasan,
Bombay. 1976; 1:45-52.

Sinha K, Mishra NP, Singh J and Khanuja SP. Tinospora cordifolia (Guduchi): A
reservoir plant for therapeutic applications: A review Indian J Trad Know. 2004; 3:
247-70.

Badara VA, Thawani VR, Wakode PT, Shrivastava MP, Gharpure KJ and
Hingorani LL. Efficacy of Tinospora cordifolia in allergic rhinitis. J
Ethnopharmacol 2005; 96: 445-9.

Warrier PK, Nambiar VPK, Ramankutty C and Nair RV .Indian medicinal plants: a
compendium of 500 species. 1996; 5: 283.

Samhita SS. Commentary by Dalhana and Gayadasa. Varanasi: Chaukambha
Orientalia. 1992.

Charka CS. Part | & Il. Hindi commentary by Pandey & Chaturvedi), Edited by
Rajeshwar Datta Shastri, (Chaukhambha Vidyabhawan, Varanasi). 1961.

Vagbhata AH. With the commentaries, ‘Sarvangasundara’ of Arunadatta and
‘Ayurvedarasayana’ of Hemadri Annotated by Dr. Pt. Harishastri Paradakar
Bhishgacharya. Reprint. 2002:21-2.

2240

_ll‘ \l\JS

1le Itlonc l l u noal ol
>oar \ o Mortrine SClenC



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

Research Paper © 2012 IJFANS. All Rights Reserved

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

ISSN PRINT 2319 1775 Online 2320 7876

Misra B, Nighantu BP. Hindi commentary by KC Chunekar (Chowkhamba Vidya
Bhavan, Varanasi). 1969; 1: 269.

Aiyer KN, Kolammal M. Pharmacognosy of Ayurvedic Drugs, Kerala. Department
of Pharmacognosy, University of Kerala. 1963.

Nadkarni KM, Nadkarni AK. Indian Meteria Medica. 3rd Edn. Popular Prakhasan,
Bombay. 1976; (1):45-52.

Panchabhai TS, Kulkarni UP and Rege NN .Validation of Therapeutic Claims of
Tinospora cordifolia: A Review Phytother. Res. 22, 425-441 (2008) Published
online 31 December 2007 in Wiley Inter Science (www.interscience.wiley.com)
DOI: 10.1002/ptr.2347).

Kirti Sinha, Mishra NP, Singh J, et al. Tinospora cordifolia (Guduchi), a reservoir
plant for therapeutic applications: A review. Indian Journal of Traditional
Knowledge. 2004; 3(3): 257-270.

Khosa RL, Prasad S. Pharmacognostical studies on Guduchi (Tinospora cordifolia
Miers). J Res Ind Med. 1971; 6: 261-9.

The Wealth of India, Raw Materials; Publication & Information Directorate,
Council of Scientific & Industrial Research: New Delhi 1982; 10: 252.

Upadhyay AK, Kumar K, Kumar A, Mishra HS. Tinospora cordifolia (Willd.)
Hook. F. and Thoms (Guduchi)-validation of the Ayurvedic pharmacology through
experimental and clinical studies. Int J Ayurveda Res. 2010; 1(2):112.

Rout GR. Identification of Tinospora cordifolia (Willd.) Miers ex Hook F. Thomas
and Using RAPD Markers. Z Naturforsch C. 2006; 61(1-2):118-22.

Patel SS, Shah RS, Goyal RK. Antihyperglycemic, antihyperlipidemic and anti-
oxidant effects of Dihar, a polyherbal ayurvedic formulation in streptozotocin
induced diabetic rats. Indian J Exp Biology. 2009; 47: 564-70.

Gupta R, Sharma V. Ameliorative effects of Tinospora cordifolia root extract on
histopathological and biochemical changes induced by aflatoxin-B1 in mice kidney.
Toxicol Int. 2011; 18(2): 94-8.

Jagetia GC, Rao SK. Evaluation of the antineoplastic activity of guduchi (Tinospora
cordifolia) in Ehrlich ascites carcinoma bearing mice. Biol Pharm Bull. 2006;
29(3):460-6.

Patel MB, Mishra S. Hypoglycemic activity of alkaloidal fraction of Tinospora
cordifolia. Phytomedicine. 2011; 18(12):1045-52.

Sriramaneni RN, Omar AZ, Ibrahim SM, Amirin S, Zaini AM. Vasorelaxant effect
of diterpenoid lactones from Andrographis paniculata chloroform extract on rat
aortic rings. Pharmacognosy Res. 2010; 2(4):242-6.

Yang S, Evens AM, Prachand S, Singh AT, Bhalla S, David K, et al.
Mitochondrial-mediated apoptosis in lymphoma cells by the diterpenoid lactone
andrographolide, the active component of Andrographis paniculata. Clin Cancer
Res. 2010; 16(19):4755-68.

2241

_ll‘ \l\JS

1le Itlonc l l u noal ol
>oar \ o Mortrine SClenC


http://www.niscair.res.in/sciencecommunication/researchjournals/rejour/ijtk/fulltextsearch/2004/july%202004/tinospora%20cordifolia%20(guduchi)%20a%20reservoir%20plant%20for%20therapeutic%20applications%20a%20review.htm
http://www.niscair.res.in/sciencecommunication/researchjournals/rejour/ijtk/fulltextsearch/2004/july%202004/tinospora%20cordifolia%20(guduchi)%20a%20reservoir%20plant%20for%20therapeutic%20applications%20a%20review.htm
http://www.niscair.res.in/sciencecommunication/researchjournals/rejour/ijtk/fulltextsearch/2004/july%202004/tinospora%20cordifolia%20(guduchi)%20a%20reservoir%20plant%20for%20therapeutic%20applications%20a%20review.htm

IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

‘-;:'.80

‘.t

Research Paper © 2012 IJFANS. All Rights Reserved

46.

47.

48.

49.

50.

ISSN PRINT 2319 1775 Online 2320 7876

Zhao F, He EQ, Wang L, Liu K. Anti-tumor activities of andrographollde a
diterpene from Andrographis paniculata, by inducing apoptosis and inhibiting
VEGF level. J Asian Nat Prod Res. 2008; 10(5):467-73.

Kohno H, Maeda M, Tanino M, Tsukio Y, Ueda N, Wada K, et al. A bitter diter-
penoid furanolactone columbin from Calumbae Radix inhibits azoxymethane-
induced rat colon carcinogenesis. Cancer Lett. 2002; 183(2):131-9.

Dhanasekaran M, Baskar AA, Ignacimuthu S, Agastian P, Duraipandiyan V.
Chemopreventive potential of Epoxy clerodane diterpene from Tinospora cordifolia
against diethyl nitrosamine-induced hepatocellular carcinoma. Invest New Drugs.
2009; 27(4):347-55.

Lv J, Xu D, Perkovic V, Ma X, Johnson DW, Woodward M, et al. TESTING Study
Group. Corticosteroid therapy in IgA nephropathy. J Am Soc Nephrol. 2012;
23(6):1108-16.

McKeown E, Bykerk VP, De LF, Bonner A, Thorne C, Hitchon CA, et al. Quality
assurance study of the use of preventative therapies in glucocorticoid-induced
osteoporosis in early inflammatory arthritis: Results from the CATCH cohort.
Rheumatology. 2012; 51(9):1662-9.

2242

l ll* \I\IS

ational l |lnu)ll
l\f' .(u 'lll e SClonc



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

ey
1=

Research Paper © 2012 IJFANS. All Rights Reserved

51.

52.

53.

54.

55.

56.

S57.

58.

59.

60.

61.

62.

63.

ISSN PRINT 2319 1775 Online 2320 7876

Ly PT, Singh S, Shaw CA. Novel enwronmental toxins: Steryl eg005|des as a
potential etiological factor for age-related neurodegenerative diseases. J Neurosci.
2007; 85(2):231-7.

Karpova EA, Voznyi Y, Dudukina TV, Tsvetkova V. 4-
Trifluoromethylumbelliferyl glycosides as new substrates for revealing diseases
connected with hereditary deficiency of lysosome glycosidases. Biochem Int. 1991;
24(6): 1135-44.

Kapil A, Sharma S. Immunopotentiating compounds from Tinospora cordifolia. J
Ethnopharmacol. 1997; 58(2): 89-95.

Maurya R, Handa SS. Tinocordifolin, a sesquiterpene from Tinospora cordifolial.
Phytochem. 1998; 49(5):1343-6.

Ghosh AK, Chapsal BD, Weber IT, Mitsuya H. Design of HIV protease inhibitors
targeting protein backbone: an effective strategy for combating drug resistance. Acc
Chem Res. 2007; 41(1):78-86.

Mukherjee R, De UK, Ram GC. Evaluation of mammary gland immunity and

therapeutic potential of Tinospora cordifolia against bovine subclinical mastitis.
Trop Anim Health Prod. 2010; 42(4):645-51.

Sharma P., Dwivedee B.P., Bisht D., Dash A.K., Kumar D. The chemical
constituents and  diverse  pharmacological importance of  Tinospora
cordifolia. Heliyon. 2019;5 doi: 10.1016/j.heliyon.2019.e02437.eCollection.2019.Se
p.

P S, Zinjarde SS, Bhargava SY, Kumar AR. Potent a-amylase inhibitory activity of
Indian Ayurvedic medicinal plants. BMC Complement Altern Med. 2011; 11: 5.
Patel MB, Mishra S. Hypoglycemic activity of alkaloidal fraction of Tinospora
cordifolia. Phytomedicine. 2011; 18(12):1045-52.

Shivananjappa MM. Abrogation of maternal and fetal oxidative stress in the
streptozotocin-induced diabetic rat by dietary supplements of Tinospora cordifolia.
Nutrition. 2012; 28(5): 581-7.

Sangeetha MK, Raghavendran Balaji HR, Gayathri V, Vasanthi HR. Tinospora
cordifolia attenuates oxidative stress and distorted carbohydrate metabolism in
experimentally induced type 2 diabetes in rats. J Nat Med. 2011; 65: 544-50.
Umamaheswari S, Prince Mainzen PS. Antihyperglycemic effect of ‘llogen-Excel’,
an ayurvedic herbal formulation in streptozotocin-induced diabetes mellitus. Acta
Pol Pharm. 2007; 64; 53-61.

Prince PS, Kamalakkannan N, Menon VP. Restoration of antioxidants by
ethanolic Tinospora cordifolia in alloxan-induced diabetic Wistar rats. Acta Pol
Pharm. 2004; 61: 283-7.

. Stanely P, Prince M, Menon VP. Hypoglycaemic and other related actions

of Tinospora cordifolia roots in alloxan-induced diabetic rats. J
Ethnopharmacol. 2000; 70: 9-15.

2243

AAILANS

~ tional 2 l )ul
et And Motrit -



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

Research Paper © 2012 IJFANS. All Rights Reserved

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

ISSN PRINT 2319 1775 Online 2320 7876

Shivananjappa MM, Muralidhara Abrogation of maternal and fetal oxidative stress
in the streptozotocin-induced diabetic rat by dietary supplements of Tinospora
cordifolia. Nutrition. 2012; 28: 581-7.

Singh CS, Singh AK, Khandelwal S, Vishwkarma R. Anti-Diabetic Activity of
Ethanolic Extract of Tinospora cordifolia Leaves. Int J of Drug Discov and Herb
Res. 2013; 3(1): 601-4.

Sharma U, Bala M, Kumar N, Singh B, Munshi RK, Bhalerao S.
Immunomodulatory active compounds from Tinospora cordifolia. J
Ethnopharmacol. 2012; 141: 918-26.

Tripathi YB, Sharma M, Manickam M. Rubia 5 din, a new antioxidant from rubia
cordifolia. Indian J Biochem Biophys. 1997; 34: 302—6.

Bishayi B, Roychowdhury S, Ghosh S, Sengupta M. Hepatoprotective and
immunomodulatory properties of Tinospora cordifolia in CCl 4 intoxicated mature
albino rats. J Toxicol Sci. 2002; 27: 139-46.

Subramanian M, Chintalwar GJ, Chattopadhyay S. Antioxidant properties of
a Tinospora cordifolia polysaccharide against iron-mediated lipid damage and
gamma-ray induced protein damage. Redox Rep. 2002; 7: 137-43.

Aher V, Wahi AK. Biotechnological approach to evaluate the immunomodulatory
activity of ethanolic extract of Tinospora cordifolia stem (mango plant climber).
Iran J Pharm Res. 2012; 11(3): 863-72.

More P, Pai K. In vitro NADH-oxidase, NADPH-oxidase and myeloperoxidase
activity of macrophages after Tinospora cordifolia (guduchi) treatment. Immu-
nopharmacol Immunotoxicol. 2012; 34(3): 368-72.

Upadhyaya R, Pandey RP, Sharma V, Verma Anita K. Assessment of the multifac-
eted immunomodulatory potential of the aqueous extract of Tinospora cordifolia.
Res J Chem Sci. 2011; 71-9.

Castillo AL, Ramos JD, De Francia JL, Quilala PF, Dujunco MU. Immunomodu-
latory effects of Tinospora cordifolia lotion on interleukin-1, interleukin-6 and
interleukin-8 levels in scabies-infected paediatric patients: a single blind,
randomized trial. Int J Pharm Sci. Drug Res. 2014; 6(3): 204-10.

Sudhakaran DS, Srirekha P, Devasree LD, Premsingh S, Michael RD. Immunos-
timulatory effect of Tinospora cordifolia Miers leaf extract in Oreochromis mos-
sambicus. Indian J Exp Biol. 2006; 44: 726-32.

Jahfar M. Glycosyl composition of polysaccharide from Tinospora cordifolia. Acta
Pharm. 2003; 53: 65-9.

Raghu R, Sharma D, Ramakrishnan R, Khanam S, Chintalwar GJ, Sainis KB.
Molecular events in the activation of B cells and macrophages by a non-microbial
TLR4 agonist, G1-4A from Tinospora cordifolia. Immunol Lett. 2009; 123(1): 60-
71.

2244

_ll‘ \l\JS

1le Itlonc l l u noal ol
>oar \ o Mortrine SClenC



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

Research Paper © 2012 IJFANS. All Rights Reserved

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

ISSN PRINT 2319 1775 Online 2320 7876

Aher VD, Wahi A. Pharmacological study of Tinospora cordlfolla as an immuno-
modulator. Int J Curr Pharm Res. 2010; 2(4): 52-4.

Jagetia GC, Nayak V, Vidyasagar MS. Evaluation of the antineoplastic activity of
guduchi (Tinospora cordifolia) in cultured HeLa cells. Cancer Lett. 1998;
127(1):71-82.

Sharma P, Parmar J, Sharma P, Verma P, Goyal PK. Radiation-Induced Testicular
Injury and Its Amelioration by Tinospora cordifolia (An Indian Medicinal Plant)
Extract. Evid Based Complement Alternat Med. 2011; 2011: 643847.

Rao SK, Rao PS. Alteration in the radiosensitivity of HelLa cells by
dichloromethane extract of guduchi (Tinospora cordifolia) Integr Cancer
Ther. 2010; 9: 378-84.

Kapur P, Pereira BM, Wuttke W, Jarry H. Androgenic action of Tinospora
cordifolia ethanolic extract in prostate cancer cell line
LNCaP. Phytomedicine. 2009; 16: 679-82.

Singh RP, Banerjee S, Kumar PV, Raveesha KA, Rao AR. Tinospora cordifolia
induces enzymes of carcinogen/drug metabolism and antioxidant system and
inhibits lipid peroxidation in mice. Phytochem. 2006; 13(1-2): 74-84.

Rao SK, Rao PS, Rao BN. Preliminary investigation of the radiosensitizing activity
of guduchi (Tinospora cordifolia) in tumor-bearing mice. Phytother Res. 2008;
22:1482-9.

Thippeswamy G, Salimath BP. Induction of caspase-3 activated DNase mediated
apoptosis by hexane fraction of Tinospora cordifolia in EAT cells. Environ Toxicol
Pharmacol. 2007; 23: 212-20.

Chaudhary R, Jahan S, Goyal PK. Chemopreventive potential of an Indian
medicinal plant (Tinospora cordifolia) on skin carcinogenesis in mice. J Environ
Pathol Toxicol Oncol. 2008; 27: 233-43.

Ali H, Dixit S. Extraction optimization of Tinospora cordifolia and assessment of
the anticancer activity of its alkaloid palmatine. Scientific World Journal. 2013; 28:
376216.

Bala M, Pratap K, Verma PK, Singh B, Padwad Y. Validation of ethno medicinal
potential of Tinospora cordifolia for anticancer and immunomodulatory activities
and quantification of bioactive molecules by HPTLC. J Ethnopharmacol. 2015;
175:131-7.

Gupta R, Sharma V. Ameliorative effects of Tinospora cordifolia root extract on
histopathological and biochemical changes induced by aflatoxin-b (1) in mice
kidney. Toxicol Int. 2011; 18(2): 94-98.

Sharma V, Pandey D. Beneficial effects of Tinospora cordifolia on blood profiles in
male mice exposed to lead. Toxicol Int. 2010; 17: 8-11.

. Sharma V, Pandey D. Protective role of Tinospora cordifolia against lead-induced

hepatotoxicity. Toxicol Int. 2010; 17: 12—7.

2245

_ll‘ \l\JS

1le Itlonc l l u noal ol
>oar \ o Mortrine SClenC



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

ISSN PRINT 2319 1775 Online 2320 7876

Research Paner © 2012 IJFANS. All Rights Reserved AR -

92. Bhawya D, Anilakumar KR. In Vitro Ant|OX|dant Potency of Tlnospora cordifolia
(gulancha) in Sequential Extracts. Int J Pharm Biolo Arch. 2010; 1(5):448-56.

93. Sivakumar V, Rajan MD. Antioxidant effect of Tinospora cordifolia extract in
alloxan-induced diabetic rats. Indian J Pharm Sci. 2010; 72(6): 795-8.

94. Stanley MPP, Menon VP. Antioxidant action of Tinospora cordifolia root extract in
alloxan diabetic rats. Phytother Res. 2001; 15(3): 213-8.

95. Gacche RN, Dhole NA. Profile of aldose reductase inhibition, anti-cataract and free
radical scavenging activity of selected medicinal plants: an attempt to standardize
the botanicals for amelioration of diabetes complications. Food Chem Toxicol.
2011; 49(8): 1806-13.

96. Rawal A, Muddeshwar M, Biswas S. Effect of Rubia cordifolia, Fagonia cretica
linn, and Tinospora cordifolia on free radical generation and lipid peroxidation
during oxygen-glucose deprivation in rat hippocampal slices. Biochem Biophys Res
Commun. 2004; 324(2): 588-96.

97. Upadhyay N, Ganie SA, Agnihotri RK, Sharma R. Free radical scavenging activity
of Tinospora cordifolia (Willd.) Miers. J Pharmacog Phytochem. 2014; 3(2): 63-9.

98. Sivakumar V, Rajan MS. Antioxidant Effect of Tinospora cordifolia Extract in
Alloxan-induced Diabetic Rats. Indian J Pharm Sci. 2010; 72: 795-8.

99. Prince Stanely Mainzen P, Menon VP. Antioxidant action of Tinospora
cordifolia root extract in alloxan diabetic rats. Phytother Res. 2001; 15: 213-8.

100. Gacche RN, Dhole NA. Profile of aldose reductase inhibition, anti-cataract and
free radical scavenging activity of selected medicinal plants: An attempt to
standardize the botanicals for amelioration of diabetes complications. Food Chem
Toxicol. 2011; 49: 1806-13.

101. Rawal A, Muddeshwar M, Biswas S. Effect of rubia cordifolia, Fagonia cretica
linn, and Tinospora cordifolia on free radical generation and lipid peroxidation
during oxygen-glucose deprivation in rat hippocampal slices. Biochem Biophys Res
Commun. 2004; 324: 588-96.

102. Shivananjappa MM, Muralidhara Abrogation of maternal and fetal oxidative
stress in the streptozotocin-induced diabetic rat by dietary supplements
of Tinospora cordifolia. Nutrition. 2012; 28: 581-7.

103. Sangeetha MK, Raghavendran Balaji HR, Gayathri V, Vasanthi HR. Tinospora
cordifolia attenuates oxidative stress and distorted carbohydrate metabolism in
experimentally induced type 2 diabetes in rats. J Nat Med. 2011; 65: 544-50.

104. Kapur P, Wuttke W, Jarry H, Seidlova-Wuttke D. Beneficial effects of beta-
Ecdysone on the joint, epiphyseal cartilage tissue and trabecular bone in
ovariectomized rats. Phytomedicine. 2010; 17: 350-5.

105. Kalikar MV, Thawani VR, Varadpande UK, Sontakke SD, Singh RP, Khiyani
RK. Immunomodulatory effect of Tinospora cordifolia extract in human immuno-
deficiency virus positive patients. Indian J Pharmacol. 2008; 40: 107-10.

= 2246
AEANS

' Nu ritic

l;r"

“



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

ISSN PRINT 2319 1775 Online 2320 7876

Research Paner © 2012 IJFANS. All Rights Reserved AR 0

106. Rawal AK, Muddeshwar MG, Biswas SK. Rubla cordlfolla Fagonla cretica linn
and Tinospora cordifolia exert neuroprotection by modulating the antioxidant
system in rat hippocampal slices subjected to oxygen glucose deprivation. BMC
Complement Altern Med. 2004; 4: 11.

107. C, Kumar Prem 1, Rana SV. Free radical scavenging and metal chelation
by Tinospora cordifolia, a possible role in radioprotection. Indian J Exp Biol. 2002;
40: 727-34.

108. Subramanian M, Chintalwar GJ, Chattopadhyay S. Antioxidant properties of
a Tinospora cordifolia polysaccharide against iron-mediated lipid damage and
gamma-ray induced protein damage. Redox Rep. 2002; 7: 137-43.

109. Sengupta S, Mukherjee A, Goswami R, Basu S. Hypoglycemic activity of the
antioxidant saponarin, characterized as alpha-glucosidase inhibitor present
in Tinospora cordifolia. J Enzyme Inhib Med Chem. 2009; 24: 684—90.

110. Premanath R., Lakshmidevi N. Studies on the anti-oxidant activity of Tinospora
cordifolia (Miers.) leaves using in-vitro models. J. Am. Sci. 2010; 6: 736-743.

111. Kalikaer M.V., Thawani V.R., Varadpande U.K., Santakke S.D., Singh R.P.,
Khiyani R.K. Immunomodulatory effect of Tinospora cordifolia extracts in HIV
positive patients. Indian J. Pharmacol. 2008; 40: 107-110.

112. Gupta GD, Sujatha N, Dhanik A, Rai NP. Clinical evaluation of Shilajatu
Rasayana in patients with HIV infection. Ayu. 2010; 31(1):28-32.

113. Duraipandiyan V., Ignacimuthu S., Balakrishna K., Aaharbi N.A. Antimicrobial
activity of Tinospora cordifolia: an ethnomedicinal plant. Asean J. Trad.
Knowldge. 2012; 7: 59-65.

114. Narayanan AS, Raja SS, Ponmurugan K, Kandekar SC, Natarajaseenivasan K,
Maripandi A, et al. Antibacterial activity of selected medicinal plants against
multiple antibiotic resistant uropathogens: A study from Kolli Hills, Tamil Nadu,
India. Benef Microbes. 2011; 2: 235-43.

115. Sengupta M, Sharma GD, Chakraborty B. Effect of aqueous extract of Tinospora
cordifolia on functions of peritoneal macrophages isolated from CCI 4 intoxicated
male albino mice. BMC Complement Altern Med. 2011; 11: 102.

116. Shanthi V., Nelson R. Antibacterial activity of Tinospora cordifolia (Willd)
Hook. F. Thoms on urinary tract pathogens. Int. J. Curr. Microbiol. App. Sci. 2013;
2: 190-194.

117. Singh K., Panghal M., Kadyan S., Chaudhary U., Yadav J.P. Antibacterial
activity of synthesized silver nanoparticles from Tinospora cordifolia against multi-
drug resistant strains of pseudomonas aeruginosa isolated from burn
patients. J. Nanomed. Nanotechnol. 2014; 5:1-6.

118. Allemailem K.S., Almatroudi A., Alsahli M.A., Khan A., Khan M.A. Tinospora
cordifolia aqueous  extract alleviates cyclophosphamide-induced  immune
suppression, toxicity and systemic candidiasis in immunosuppressed mice: in vivo

2247
AEANS

' Nu ritic

l;r"

“



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

ISSN PRINT 2319 1775 Online 2320 7876

Research Paner © 2012 IJFANS. All Rights Reserved AR ed ( Group 1) Journal Volume k
study in comparison to antifungal drug fluconazole. Curr. Pharmaceut.
Biotechnol. 2019; 20:1-5.

119. Khan M.A. Tinospora cordifolia aqueous extract ameliorates the systemic
infection of aspergillus fumigatus in balb/c mice. Asian. J. Pharm. Clin. Res. 2019;
12: 525-528.

120. Prasad B., Chauhan A. Anti-Oxidant and antimicrobial studies of Tinospora
cordifolia (Guduchi/Giloy) stems and roots under in-vitro condition. Int. J. Adv.
Microbiol. Health. Res. 2019; 3:1-10.

121. Mukherjee R, De UK, Ram GC. Evaluation of mammary gland immunity and
therapeutic potential of Tinospora cordifolia against bovine subclinical mastitis.
Trop Anim Health Prod. 2010; 42(4): 645-51.

122. Purandare H, Supe A. Immunomodulatory role of Tinospora cordifolia as an
adjuvant in surgical treatment of diabetic foot ulcers: A prospective randomized
controlled study. Indian J Med Sci. 2007; 61(6): 347-55.

123. Narayanan A, Raja S, Ponmurugan K, Kandekar S, Natarajaseenivasan K,
Maripandi A, et al. Antibacterial activity of selected medicinal plants against
multiple antibiotic resistant uropathogens: a study from Kolli Hills, Tamil Nadu,
India. Benef Microbes. 2011; 2(3): 235-43.

124. Shanthi V, Nelson R. Antibacterial activity of Tinospora cordifolia (Willd)
Hook. F. Thoms on urinary tract pathogens. Int J Curr Microbial App Sci. 2013;
2(6): 190-4.

125. Abiramasundari G, Sumalatha KR, Sreepriya M. Effects of Tinospora cordifolia
(Menispermaceae) on the proliferation, osteogenic differentiation and
mineralization of osteoblast model systems in vitro. J Ethnopharmacol. 2012;
141(1): 474-80.

126. Gao L, Cai G, Shi X. B-Ecdysterone induces osteogenic differentiation in mouse
mesenchymal stem cells and relieves osteoporosis. Biol Pharm Bull. 2008;
31(12):2245-9.

127. Kapur P, Wuttke W, Jarry H, Seidlova-Wuttke D. Beneficial effects of B-
Ecdysone on the joint, epiphyseal cartilage tissue and trabecular bone in
ovariectomized rats. Phytomedicine. 2010; 17(5): 350-5.

128. Gao L., Cai G. Beta-ecdysterone induces osteogenic differentiation in mouse
mesenchymal stem cells and relieves osteoporosis. Biol. Pharm. Bull. 2008;
31 2245-9.

129. Abiramasundari G., Sumalatha K.R., Sreepriya M. Effects of Tinospora
cordifolia (Menispermaceae) on the proliferation, osteogenic differentiation and
mineralization of osteoblast model systems in-vitro. J. Ethnopharmacol. 2012; 141:
474-480.

o= 2248

- -ll‘\l\J%

o_.
‘ } 1le Itlonc l l u noal ol

roa \ ' ’(u L Scionc



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

ISSN PRINT 2319 1775 Online 2320 7876

Research Paner © 2012 IJFANS. All Rights Reserved AR e

130. Kapur P., Wuttke W., Jarry H., Seidlova D.W. Benef|C|aI effects of beta -ecdysone
on the joint, epiphyseal cartilage tissue and trabecular bone in ovariectomized
rats. Phytomedicine. 2010; 17: 350-5.

131. Chopra A, Saluja M, Tillu G, Venugopalan A, Narsimulu G, Handa R, et al.
Comparable efficacy of standardized ayurveda formulation and hydroxychloroquine
sulfate (HCQS) in the treatment of rheumatoid arthritis (RA): A randomized
investigator-blind controlled study. Clin Rheumatol. 2012; 31: 259-609.

132. Shanthi V., Nelson R. Antibacterial activity of Tinospora cordifolia (Willd)
Hook. F. Thoms on urinary tract pathogens. Int. J. Curr. Microbiol. App. Sci. 2013;

2:190-194.
133. Upadhyay N., Ganie S.A., Agnihotri R.K., Sharma R. Free radical scavenging
activity of Tinospora cordifolia (Wild.) Mier. J. Pharmacogn.

Phytochem. 2014;3:63-69.

134. Rowel P., Koller A., Sharma S., Physiology, Bone Remodeling; National Center
for Biotechnology Information (NCBI), 2022; 1-5

135. Malla, Santoshi, and Lal Bista. "Tinospora cordifolia: A Multipurpose Miracle
Plant Having Medicinal Importance: A Review." Matrix Science Pharma, 2021,
vol. 5, no. 3, July-Sept. p. 54.

136. Murshid, G.M., Kundu, S.K., Sohrab, Md.H. and Mazid, Md.A. Pharmacological
Overview of Tinospora cordifolia, an Ethnologically Important Plant of
Bangladesh. 2022 Pharmacology & Pharmacy, 13, 93-106.
https://doi.org/10.4236/pp.2022.133007

137. Geetha Patel, Harshita M., Sathi D. and Padmaa M., anticancer studies on the
leaves of tinospora cordifolia (wild) miers Paarakh. 2022. Int. J. of Adv.
Res. 10 (Oct). 1029-1035] (ISSN 2320-5407).

138. Yamuna E, Febronia GB. Evaluation of phytochemicals and antimicrobial
properties of Tinospora cordifolia (Thunb.) Miers against Urinary tract infection
causing microbes. 2022. Asian J Innov Res. ;6:5-9.

139. Wasate P, Kashid N. Antimicrobial, Antifungal Activity and Phytochemical
screening of Tinospora cordifolia. 2022. 1JCS. 12:215-20.

140. Kagne SS, Uplanchiwar VP, Thakare VM, Mehta HD, Bais AG, Kathane KG,
Khiwansara KJ and Guha SS. Phytopharmacological Perspectives of Tinospora
cordifolia Chemical Constituents and Medicinal Properties. 2023. International
Journal of Pharmacognosy & Chinese Medicine (IPCM).

141. Gupta, S. and Waoo, Effect of salinity stress on phytochemical characteristics of
Centella asiatica, Journal of Applied and Natural Science, 14(2), 684 -691(2022)

o= 2249

- -ll‘\l\J%

o_.
‘ } 1le Itlonc l l u noal ol

roa \ ' ’(u L Scionc


https://doi.org/10.4236/pp.2022.133007

