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A B S T R A C T

Tinospora cordifolia is a popular medicinal plant which is used in several traditional medicines to cure various
diseases. The common names are Amrita and Guduchi and belong to the family of Menispermaceae. It is
considered an essential herbal plant of Indian system of medicine (ISM) and has been used in the treatment of
fever, urinary problem, dysentery, skin diseases leprosy, diabetes, and many more diseases. The plant reported
containing chemical compound including Alkaloids, Terpenoids, Lignans, Steroids and others that establish the
phytochemistry and pharmacological activity of Tinospora cordifolia. The present review highlights the pharma-
cological importance viz antioxidant activity, antimicrobial activity, antibacterial activity, antifungal activity,
anti-diabetic activity, antistress activity, hypolipidaemic effect, hepatic disorder, anticancer anti HIV potential,
antiosteoporotic effects, antitoxic effects, wound healing, anticomplementary activity, and immunomodulating
activity, systemic infection and Parkinson̓ s disease.
1. Introduction

Herbal formulations are medicinal preparation of one or more herbs
present in specified quantities to give the benefits meant for cosmetic,
diagnose and to mitigate diseases of human beings or animals [1]. It is
also known as botanical medicine or phytomedicine. Earlier in the
twentieth century, herbal medicine was the prime medication system as
antibiotics or analgesics were not available. Increasing use of an allo-
pathic system of medicine due to its fast therapeutic action and herbal
medicine gradually lost their popularity among the people. For example,
Curcuma is used in Traditional Chinese Medicine for more than two
thousand years to treat anti-inflammatory and robust antioxidant [2, 3].
About 70–80% of people are still using herbal medicine for their primary
health because of the less side effect and better compatibility with the
human body [4]. Herbal medicine has gained momentum and is more
effective as compared to synthetic drugs.

T. cordifolia (synonym: Tinospora sinensis (Lour.) Merr.) is also known
as Guduchi/Amrita and its names in Latin: Tinospora cordifolia (Wild)
Hook. f. & Thomson, English: Tinospora Gulancha/Indian Tinospora,
Hindi: Giloya. It belongs to the family of Menispermaceae and is found in
Myanmar, Sri Lanka, and China [5].
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The plant is commonly used as traditional ayurvedic medicine and
has several therapeutic properties [6, 7] such as jaundice, rheumatism,
urinary disorder, skin diseases, diabetes, anemia, inflammation, allergic
condition, anti-periodic, radioprotective properties, etc. [8, 9] The root
of Giloya (T. cordifolia) is used as potent emetic and for bowel obstruc-
tion. The starch of this plant serves a beneficial household remedy for
chronic fever, relieves burning sensation, increases energy and appetite.

Giloya is useful in the treatment of helminthiasis, heart diseases,
leprosy, rheumatoid arthritis, support the immune system, the body's
resistance to infections, supports standard white blood cell structure,
function, and levels [10]. It also helps in digestive ailments such as hy-
peracidity, colitis, worm infestations, loss of appetite, abdominal pain,
excessive thirst, and vomiting, and even liver disorders like hepatitis [11,
12].This pharmacological activities of the plant is due to its chemical
constituents like diterpenoid lactones, glycosides, steroids, sesquiterpe-
noid, phenolics, aliphatic compounds, essential oils, a mixture of fatty
acids, and polysaccharides and is present in a different part of the plant
body, including root, stem, and whole part [13].
ail.com (D. Kumar).
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Fig. 1. Morphology of Tinospora cordifolia A) steam B) root C) leaves D) flower E) fruit F) seed.

Table 1
Some of the essential constituents of T. cordifolia.

Active
Component

Compounds References

Terpenoids Tinosporide, Furanolactone diterpene,
Furanolactone clerodane diterpene,
furanoid diterpene, Tinosporaside,
ecdysterone makisterone and several
glucosides isolated as poly acetate,
phenylpropene disaccharides
cordifolioside A, B and C, cordifoliside D
and E, Tinocordioside, cordioside,
palmatosides C and F, Sesquiterpene
glucoside tinocordifolioside,
Sesquiterpene tinocordifolin.

[26, 27, 28, 29, 30,
31, 32, 33, 34, 35,
36]

Alkaloids Tinosporine, (S), Magnoflorine, (S),
Berberine, (S), Choline, (S), Jatrorrhizine,
(S), 1,2-Substituted pyrrolidine(S),
Alkaloids, viz. jatrorrhizine, palmatine,
beberine, tembeterine, choline.

[37, 38, 39, 40, 41]

Lignans 3 (a, 4-dihydroxy-3-methoxybenzyl)-4-(4-
hydroxy-3-methoxybenzyl), (S)

[42]

Steroids Giloinsterol, (S), ß-Sitosterol, (S), 20a-
Hydroxy ecdysone, (S).

[43, 44, 45, 46]

Others Giloin, Tinosporan acetate, Tinosporal
acetate, Tinosporidine, Heptacosanol,
Octacosanol, sinapic acid, Tinosponone,
two phytoecdysones, an immunologically
active arabinogalactan.

[47, 48, 49, 50, 51]
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2. Main text

2.1. Pharmacognostic description

It is a large deciduous, extensively spreading climbing shrub with
several coiled branches with a different type of morphology. The stem of
the plant is filiform, fleshy and climbing in nature; bark is white to gray
[14]. Powder of the stem is creamish brown or dark brown, characteristic
odor, bitter taste and is used in dyspepsia, fever, and urinary diseases
[15]. The starch obtained from the stem known as “Guduchi-satva.” It is
highly nutritive and digestive. Leaves of this plant are simple, alternate,
long-petioled (approximately 15 cm); round, pulvinate, heart-shaped,
twisted partially and halfway around. Lamina is ovate, 10–20 cm long,
seven nerved and deeply cordate at the base and membranous [16].
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Flowers are unisexual, axillary position, 2–9 cm long leaflet branches and
greenish-yellow in colour, male flowers are clustered, female usually
solitary [17]. Its fruits are single-seeded, fruits during the winter and
flowers grow during the summer [18]. The root is thread-like, aerial,
squairshin, sometimes continuously lengthening touch the ground [19],
aerial roots are characterized by tetra to penta arch primary structure
[20]. The seeds are curved shape [21], and endocarp is variously orna-
mented, which provides critical taxonomic characters. morphology of the
plants has been depicted in (Fig. 1).

2.2. Chemical constituent

The chemical constituents of T. cordifolia belong to different classes
such as alkaloids, glycosides, steroids, phenolics, aliphatic compounds,
polysaccharides, leaves are rich in protein (11.2%), calcium and phos-
phorus [22]. The stem contains clerodane furono diterpene glucoside
(amritoside A, B, C, and D) and the structure has been established by
different spectroscopic studies [23, 24, 25]. Some of the essential con-
stituents reported in Table 1 and major constituents in Fig. 2 whereas the
structure of the active chemical constituent for Tinospora cordifolia has
been depicted in (see Fig. 3).

2.3. Pharmacological activities

Different pharmacological activities of T. cordifolia has been reported
by the researcher, which has been described:

2.3.1. Antioxidant activity
Mehra et al., prepared the formulation and evaluated its antioxidant

activity by DPPH (1-diphenyl-2-picrylhydrazyl) free radical scavenging
method. They estimated the total flavonol and total phenolic content.
Using the result of the formulation showed potent antioxidant activity
and inhibitory concentration (IC50) at 5 μg/ml as compared to standard
drug ascorbic acid [52]. George et al., reported the methanolic, ethanolic,
and water extracts of T. cordifolia for their antioxidant activity, in which
the stemic ethanol extract increased the erythrocytes membrane lipid
peroxide, catalase activity and decrease the superoxide dismutase,
glutathione peroxidase in alloxan-induced diabetic rats. The leaves
extract of methanol, partitioned in water with ethyl acetate and butanol
at 250 mg/ml, and showed their antioxidant activity, extracts of meth-
anol phosphomolybdenum and metal chelating activity were high



Fig. 2. Major constituent of Tinospora cordifolia: terpenoid, alkaloid, lignans, steroids.
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followed by ethyl acetate, butanol, and water extract [53]. It also
decrease level of free radical species of diabetic rat and up-regulate the
anti-oxidant enzyme [54, 55, 56], scavenging activity for free radical of
methanol extract was high compared with phenol extract [57]. This plant
modifies the different enzymatic systemwhich controls the production of
these reactive species and maintains the oxidative load by regulating the
lipid peroxidation process and glutathione level [58, 59]. Premnath et al.,
dried the leave of T. cordifolia and powdered and extracted with chlo-
roform, methanol, ethanol hexane, and water. Antioxidant assay by
different in-vitro models, lipid peroxidation inhibitory activity, DPPH
radical scavenged, and superoxide radical scavenging activity. Other
solvent extracts showed weak antioxidant activity, whereas ethanol
extract had high antioxidant activity. The results suggested that the
antioxidant compound are better in ethanol extract, and there is a direct
correlation between the total polyphenols extracted and its anti-oxidant
activity [60].

2.3.2. Antimicrobial activity
Antimicrobial activity of the T. cordifolia with different solvents on

different micro-organism, showed good antifungal and antibacterial ac-
tivity [61]. Jeyachandran et al., reported the antimicrobial activity of
stem extracts by in-vitro analysis against both gram-positive and
gram-negative bacteria and showed good therapeutic activity on the in-
fectious disease. It has taken a methanolic extract of T. cordifolia against
both bacteria group [62]. Narayanan et al., have reported antibacterial
activity of plants to extract against Escherichia coli, Proteus vulgaris, Sal-
monella typhi, Salmonella paratyphi, Salmonella typhimurium, Klebsiella
pneumoniae Pseudomonas aeruginosa, Enterobacter aerogene, Shigella flex-
neri, Staphylococcus aureus and Serratia marcesenses (Gram-positive bac-
teria) [63]. The aqueous, ethanol and acetone extract of T. cordifolia
inhibited the activity on clinical isolates of urinary pathogens Klebsiella
pneumoniae and Pseudomonas aeruginosa. [64] Singh et al., has reported
silver nanoparticles from the stem of T. cordifolia, which possess anti-
bacterial activity against the different strains of bacterias [65]. Alle-
mailem et al., have reported the antifungal activity of T. cordifolia, which
was determined using the agar well plate diffusion method. The aqueous
extract of T. cordifolia showed potent activity against A. fumigatus,
3

Aspergillus flavus, and Aspergilles nigar (fungus) in the study [66]. Agarwal
et al., studied in-vitro extract of T. cordifolia was obtained using 100%
ethanol by maceration process. They prepared etholic extract seven
different concentrations and tested against S. mutans in brain–heart
infusion agar medium. Plates were incubated aerobically at 37 �C for 48
h, using Vernier caliper and measured the zone of inhibition. 0.2%
chlorhexidine and dimethylformamide were used as positive and nega-
tive controls, respectively. This experiment data were analysed by
descriptive-analytic tests. Which showed the maximum antibacterial
activity of T. cordifolia a volume of 40 μl at 2% concentration with a zone
of inhibition of 19 mm. A 30 μl volume of 0.2% chlorhexidine showed a
zone of inhibition of 28 mm, and dimethylformamide showed no zone of
inhibition [67]. Khan et al., reported the antifungal activity TCAE
(Tinospora cordifolia aqueous extract) was tested for in-vitro against the
isolates of different Aspergillus species. To evaluate in vivo activity,
different doses (10, 25, and 50 mg/kg) of TCAE were orally administered
in A. fumigatus-infected mice for seven days for the evaluation of in vivo
activity. The effectiveness of aqueous extract on the basic survival rate
and assessing the fungal burden in the kidney of the treated mice [68].
Prasad et al., studied the anti-oxidant and antimicrobial properties
phenolic extract of T. cordifolia stem and root. Total reducing power,
hydrogen peroxide scavenging activity assay, and hydroxyl radical
scavenging activity were checked using different in-vitro assays. The
ethanolic extract showed maximum 87.2% and 91.0% free radical
scavenging activity concerning H2O2 scavenging and hydroxyl free
radical scavenging assay [69].

2.3.3. Anti-toxic effects
Gupta et al., reported the extract to scavenge free radicals generated

during aflatoxicosis. It showed protective effects of T. cordifolia on thi-
obarbituric acid reactive substances (TBARS) levels and increase the level
of GSH, ascorbic acid, protein, and the activities of anti-oxidant enzymes
viz., Superoxide Dismutase (SOD), Catalase (CAT), GPx enzyme, Gluta-
thione S-transferase (GST) and glutathione reductase (GR) in kidney. The
alkaloids such as choline, tinosporin, isocolumbin, palmatine, tetrahy-
dropalmatine, and magnoflorine present in the plant of T. cordifolia
showed protection against aflatoxin-induced nephrotoxicity.htt
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Fig. 3. Structure of the chemical constituent of T. cordifolia.
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p://www.ancientscienceoflife.org/article.asp?issn¼0257-7941;year¼2
012;volume¼31;issue¼4;spage¼151;epage¼159;aulast¼Saha [70]
Sharma et al., studied the stem and leaves extract of the plant has shown
hepatoprotective effect in Swiss albino male mice against lead nitrate
induced toxicity [71]. Oral administration of plant extracts prevented the
occurrence of lead nitrate induced liver damage [72]. They also checked
the decreased level of SOD, CAT and increased level of aspartate
aminotransferase (AST), alanine aminotransferase (ALT), alkaline phos-
phate (ALP), and acid phosphates (ACP). http://www.ancientscienceofl
ife.org/article.asp?issn¼0257-7941;year¼2012;volume¼31;issue¼4;
spage¼151;epage¼159;aulast¼Saha [72] Synergistic administration of
aqueous extract of stem and leaf increased the activities of SOD and CAT
and decreased the levels of AST, ALT, ALP, and ACP enzymes. htt
p://www.ancientscienceoflife.org/article.asp?issn¼0257-7941;year¼2
012;volume¼31;issue¼4;spage¼151;epage¼159;aulast¼Saha [72] Pro-
tective role of aqueous extract of the plant stem and leaves overcoming
the toxic effects was also reported by them. http://www.ancientscience
oflife.org/article.asp?issn¼0257-7941;year¼2012;volume¼31;issue¼4;
spage¼151;epage¼159;aulast¼Saha [71].

2.3.4. Antidiabetic activity
The anti-diabetic activities is due to alkaloids (Magnoflorine, Pal-

metine, Jatrorrhizine), tannins, cardiac glycosides, flavonoids, saponins,
etc. [73] The crude extract of the stem in ethyl acetate, dichloromethane
(CDM), chloroform and hexane was studied for inhibition of the
alpha-glucosidase enzyme. The activity of the enzyme inhibited hypo-
glysomic action in diabetic animal and normal animals. The aqueous
extract was studied in the rats, without the addition of Tinospora cordi-
folia extract increase in glucose by 21.3%, insulin by 51.5%, triglycerides
by 54.12%, and glucose-insulin index by 59.8 when plant containing
extract was given. The fructose-induced abnormalities in the liver
involving lipid peroxidation, protein carbonyl groups, GSH levels, and
enzymatic antioxidants decreased [74]. Methew et al., have reported
invivo studies of different extracts of the plants on a diabetic patient.
Sedimental extract of Tinospora on the subject was studied at 30 d ay.
Different doses (200and 400 mg/kg b. w) of Ethanolic extract of
T. cordifolia leaves were prepared. The doses were administered orally for
ten days and 30 days in streptozotocin-diabetic albino rats. T. cordifolia
showed the antidiabetic activity in diabetic animals an efficacy an 50%–

70% compared to insulin [75].
From Guduchi Prasant et al., isolated alkaloids, cardiac glycosides,

saponins, flavonoids, tannins, and steroids that contains anti-diabetic
property. Alkaloids from this plants showed insulin-mediated actions
due to insulin hormone [76]. Gestational diabetes can increase the GSH
content and other reactive species that can act as a threat to themother as
well as the fetus. The study based upon the pregnant rat using T. cordifolia
was incorporated in the daily diet to a diabetic-pregnant rat (streptozo-
cin-induced diabetes), which showed a protective effect by reducing the
oxidative load thereby preventing the relative incidence of diseases and
any birth defect [77]. In a diabetic rat model, T. cordifolia root extracts of
Guduchi attenuated the brain mediated lipid level and down-regulated
the blood glucose and urinary glucose level emphasizing its
anti-diabetic and lipid-lowering activity [78].

The root extract of Guduchi showed an antihyperglycemic effect in
the alloxan-induced diabetic model by decreasing its excess glucose level
in urine as well as in normal [79]. Certain herbal preparation, including
Guduchi like Ilogen-Excel, Hyponidd, and Dihar have been tested in
diabetic rat models, the anti-diabetic activity of T. cordifolia was
observed. The effects by Ilogen Excel down the level of excess glucose in
the blood and enhance the insulin efficiency by increasing its amount in
the systemic circulation. Hyponidd is reported, and it maintained the
oxidative load by decreasing reactive species and reduced the
glucose-mediated hemoglobin count. when the tested of ‘Dihar’ for one
and a half month in streptozotocin-induced diabetic model decreased the
urea as well as creatinine amount in the blood with an increase in enzyme
activities [54, 80, 81, 82].
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2.3.5. Antistress activity
Sarma et al., reported ethanolic extract of T. cordifolia at the dose of

100 mg/kg gives significant anti-stress activity in all parameters
compared with standard drug diazepam (dose of 2.5 mg/kg) [83]. The
plant extract gives a moderate degree of behavior disorders and mental
deficit response. The clinical research showed the improved I. Q level of
patients. In Ayurveda, it acts as Medhya Rasayana or brain tonic by
increasing mind power like memory and recollection [84].

2.3.6. Hypolipidemic effect
Stanely et al., studied the hypolipidemic effect of an aqueous extract

of the root on the rats weighing 2.5 and 5.0 g/kg body weight on sixth
weeks, that resulted in decrease tissue cholesterol, reduction in serum,
phospholipids, and free fatty acid in alloxan diabetic rats. The dose of
root extract 5.0 g/kg body weight showed the highest hypolipidaemic
effect. When the level of serum lipids in diabetes increased, they repre-
sented coronary heart disease, lower the serum lipids level decreased the
risk of vascular disease. The ability of T. cordifolia root extract to reduce
the level of serum or tissue lipids in diabetics animals have never been
studied before till then [85].

2.3.7. Hepatic disorder
Protective Effects of Tinospora cordifolia water extract (TCE) on He-

patic and Gastrointestinal Toxicity was reported by Sharma et al., a sig-
nificant increase in the levels of gamma-glutamyl transferase, aspartate
transaminase, alanine transaminase, Triglyceride, Cholesterol, HDL and
LDL (P < 0.05) in alcoholic sample whereas their level get down-
regulated after TCE intervention, patients showed the normalized liver
function of T. cordifolia stand to relieve the symptoms [86].

2.3.8. Anticancer activity
Ali et al., studied the anticancer activity of T. cordifolia palmatine

extract in animal models, alkaloid using response surface methodology
(RSM). The extract indicates the anticancer potential in 7,12-dimethyl-
benz(a)anthracene DMBA induced skin cancer model in mice [87].
Rahul et al., prepared the extract of 200, 400, 600 mg/kg dry weight in a
dose depend upon manners. 50% methanolic extract of cordifolia to C57
BI mice for 30 days at a dose of 750 mg/kg body weight the tumor size
reduced life span [88]. Mishra et al., showed the anti-brain cancer po-
tential, 50% ethanolic extract of T. cordifolia (TCE) using C6 glioma cells
significantly induced differentiation in C6 glioma cells, and reduced cell
proliferation [89].

2.3.9. Anti-HIV potential
Kalikae et al., showed that the root extract of T. cordifolia affects the

immune system of HIV positive patient. The stem extract of Tinospora
cordifolia reduces the ability of eosinophil count, stimulation of B lym-
phocytes, macrophages, level of hemoglobin, and polymorphonuclear
leucocytes [90, 91].

2.3.10. Wound healing
Shanbhag T et al., The present study was aimed at evaluating the

wound healing profile of alcoholic extract of T. cordifolia and its effect on
dexamethasone suppressed healing. Incision, excision, and dead space of
the wound models were employed to investigate the wound healing
potential of the plant increased tensile strength extract of T. cordifolia
may be attributed to the promotion of collagen synthesis. The extract of
T. cordifolia did not reverse dexamethasone suppressed wound healing
[92].

2.3.11. Anti-osteoporotic effects
Abiramasundari et al., reported T. cordifolia affect the proliferation,

differentiation, and mineralization of bone-like matrix on osteoblast
model systems in-vitro and hence finds potential application as an anti-
osteoporotic agent. Alcoholic extract of T. cordifolia has been shown to
stimulate the growth of osteoblasts, increasing the differentiation of cells
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Table 2
Biological activities of T. Cardifolia concerning different parts of the plant.

Active
compound

Biological activity

Terpenoids Stem: Respiratory track infection [98], skin disease [5],
Anti-hyperglycemic property [99].

Alkaloids Stem and root of plant: Anti-cancer property [100], Antioxidant
activity [101].

Lignans The root of plant: Anti-neoplastic property [102], Antioxidant
activity [101].

Steroids Arial part of stem: Anti-stress activity [83].
Other The whole part of Plant: Antidote to snakebite and scorpion sting,

Analgesic and Neuropharmacological activities, Diabetes,
Rheumatoid arthritis, Gout, Cancer, high cholesterol content,
antipyretic, antileprotic, radioprotective [8,103, 104, 105, 106,
107].

N.B. Biological activities of different parts of T. Cardifolia. The number denoted
on the disease are the references cited.
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into the osteoblastic lineage and also increasing the mineralization of
bone-like matrix [93]. Ecdysteroids isolated from the plant have been
reported of protein anabolic and anti-osteoporotic effects in mammals.
Beta-Ecdysone (Ecd) from T. cordifolia extracts have been reported to
induce a significant increase in the thickness of joint cartilage, induce the
osteogenic differentiation in mouse mesenchymal stem cells [94] and to
relieve osteoporosis in osteoporotic animal models [62, 94]. Further
20-OH-β-Ecd isolated from T. cordifolia has been reported for its
anti-osteoporotic effects [93], thus highlighting the role of Tinospora
cordifolia in the treatment of osteoporosis and osteoarthritis [95].

2.3.12. Anticomplement activity and immunomodulating activity
Kapil et al., Studied the syringin (TC-4) and cordiol (TC-7) isolate

from T. cordifolia inhibited the in-vitro immune hemolysis of antibody-
coated sheep erythrocytes by guinea pig serum. Immune hemolysis was
reduced due to inhibition of the C3-convertase of the classical comple-
ment pathway. The compounds of T. cordifolia rise to significant increases
in IgG antibodies in guinea pig serum. Cordioside (TC-2), cordiofolioside
A (TC-5) and cordiol (TC-7) activated macrophase with increasing in-
cubation times [96]. Sharma et al., isolated and characterised different
classes of active compounds reported their mmunomodulatory activity
[7].

2.3.13. Parkinson's disease
Birla et al., reported T. cordifolia extract is highly attractive against the

Parkinosonism. They observed the anti-inflammatory activity of aqueous
extract in 1-methyl-4-phenyl-1,2,3,6-tetra hydropyridine (MPTP)-
intoxicated Parkinsonian mouse model. The extract reversed the
behavior of the target MPTP-intoxicated mice and its suggest that
T. cordifolia protected dopaminergic neurons by suppressing neuro-
inflammation in MPTP-induced Parkinsonian mouse model [97].

The plant exhibited multiple biological activities due to diverse
chemical constituents present in it. The biologically active chemical
molecules are present in different parts of the T. Cordifolia. That is the
explanation for curing various ailments in human being using a different
part of the miraculous plant from the ancient ages (Table 2).

3. Conclusions

T. cordifolia is a medicinal plant having various type of compounds.
The different bioactive compounds, including alkaloids, steroids, glyco-
sides, sesquiterpenoids, etc have been discussed. Present review spot-
lights the artistic antifungal activity, antioxidant activity, antimicrobial
activity, antibacterial activity, hypolipidaemic effect, hepatic disorder,
anticancer, Anti HIV potential, Antiosteoporotic effects, Antitoxic effects,
Wound healing, anticomplementary activity, immunomodulating activ-
ity, systemic Infection and Parkinson̓ s disease of T. Cordifolia. It has been
used successfully in Ayurvedic medicine from the ancient era, and its
6

products are used for their better economic and therapeutic utilization. In
this regard, further studies need to be carried out to explore T. cordifolia
for its potential in preventing and treating diseases. This review can be
used for further research investigations as well as clinical purpose in the
development of novel drugs.
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