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Keywords: ABSTRACT: Tinospora cordifolia (Gulvel) is traditionally used in
ayurvedic medicine for apparently much varied conditions. It is commonly
used in combination with other substances or sometimes alone. Supportive

evidence from pharmacological studies suggests its prominent role in
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Immunomodulatory, Plant, Ayurvedic
medicine

immune-modulation in conditions like diabetes mellitus, obstructive
jaundice, and hepatic and splenic injury. Antioxidant, radioprotective,
antihyperglycemic, anti-inflammatory, antiulcer and antispasmodic
properties and capacity to dissolve urinary calculi also have supportive
evidence. It is a potential antidepressant and enhances cognition and
memory. Immune- modulation, preventing oxidative damage, and relieving
inflammation are likely explanations for benefits in infections, joint
inflammation, and allergies. The constellation of various activities plays a
role in its protective effects against antitubercular and cytotoxic drugs, and
toxins. It is helpful in potentiating other substances in the form of simple
extraction. This review discusses its formulations, the relevance of
supportive evidence and possible mechanisms of actions for its claimed
benefits, and future prospects.
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The Sanskrit name Guduchi means one that
protects from illnesses. Hence, the word
rejuvenator or adaptogen seem to be appeared in

INTRODUCTION: Tinospora cordifolia
[Tinospora cordifolia (Wild) known as Gulvel or
Guduchi, has been an extensively used and

investigated plant from family Menispermaceae for
its varied activities. It is a deciduous, fleshy, robust
climber growing with support of mango or neem
trees, and is also known as Cocculus cordifolius
Dec, Menispermum cordifolium Wild and
Tinospora glabra (N. Brum.) Merr *. Giloya, the
plant's Hindi name, refers in Hindu mythology to a
heavenly elixir used to stay off the aging and to
stay young forever.
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literature 2. It is found in India, China, Myanmar,
Sri Lanka, Thailand, Philippines, Indonesia,
Malaysia, Borneo, Vietnam, Bangladesh, North
Africa, West Africa, and South Africa.

In India, it is abundantly found in Maharashtra,
Gujarat, Madhya Pradesh, Himachal Pradesh, and
some other states in North and South India ** > °.
In crude form, it is available in the market mostly
as dried stem pieces. The present review discusses
its formulations and methods of use. It searches the
correlation of its traditional or claimed uses with
possible mechanisms of action in light of evidence
from modern pharmacologic studies and shows the
link between the believed and the known.
Throughout the present article, the plant is referred
to as Gulvel or Tinospora cordifolia or Tinospora.
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Names (Synonyms): Gulvel, Giloe (English); Foon
kan thang (Malaya); Makabuhay (Philippines);
Brotowali, Andawali, Putrawali, Daun gade
(Indonesia); and Boraphet, Wan kab hoi vyai
(Thailand) 8. Some names in Indian languages are
Amrita, Amritvalli, Madhuparni, Giloe, Guduchi,
Kundalini (Sanskrit); Giloya, Guduchi (Hindi);
Ambarvel, Gharol, Gulvel (Marathi); Nimgilo,
Gulancha, Palo (Bengali); Jivantik, Tippaatige
(Telugu); Shindilakodi (Tamil); Ambrithu, Gulvel
is an ayurvedic drug as per the Drugs and Cosmetic
Act of India (1940). Its stem, leaves, fruits, and
seeds have been mentioned to be useful; however,
maximum activities are ascribed to its stem. Its
taste is bitter, pungent, and astringent %. Ayurvedic
pharmacodynamic properties for Rasa are Tikta
(bitter) and Kashaya (astringent); for Guna are
Lagh and Snigdha (light and oily); for Virya, it is
Ushna (hot); and for Vipaka, it is Madhura (sweet).
It has been called Tridosha-Shama means useful for
alleviating all three doshas (Kafa Vata, and Pitta) °.

Dosages and Mentioned Indications (Marketed
Formulations): Gulvel is available as tablets and
syrups. Ayurvedic formulations like Amritarishta,
Amrtottara  kvatha churna, Guduci taila,
Guduchyadi churna, Guduchyadi-kwatha, Guduchi
sattva and Chinnodbhavadi kvatha churna have
Gulvel as one of the constituents *. Some examples
of strength and/or dosage and the mentioned
indications include: 37.5 mg (for general debility,
fatigue, old age, and as immunostimulant), 50 mg
(antacid), 250 mg (menstrual disorders) in a
combination %; 600 mg tablet twice daily (recurrent
infections, to increase phagocytosis, anti-
inflammatory, neutralizing toxins, chronic ear-
nose-throat infections, stimulating growth of
epithelial cells) *°; 50 mg tablet twice daily in a
combination (hematinic, hepatoprotective, bone
marrow stimulant, antioxidant, and for alleviating
degenerative processes in diabetes)10; 4, 20, 500
mg tablets (immune- modulator in infections,
tuberculosis, malaria, diabetes and used with
antimicrobials and nonsteroidal anti-inflammatory
drugs) % 200 mg tablet twice daily in a
combination (rheumatoid arthritis)10; 300 mg
tablet twice daily (hematinic, immune-modulator in
chronic fever and infectious diseases)10;3-6g (as
powder) and 20-30 g (for decoction) as per Indian
Herbal Pharmacopoeia **; 68.96 mg in a
combination making a 500 mg tablet and 2 tablets
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twice daily as Diabetes care tablet **; and 49 mg in
combination making a 100 mg tablet, advised as 1
tablet twice daily for chronic recurrent ear-nose-
throat infections .

Constituents and  Nutritional  Property:
Tinosporine, Tinosporaside, cordifolide, cordifol,
and hepatacosanol are important constituents of
Gulvel . Barberine and palmatine are major
alkaloids in stem. The glucosides are 18-
norclerodane  glucoside, sesquiterpenes like
tinocordioside, tinocordifolioside, tinocordifolin,
tinosponone, and cordioside, cordifolisides, and
syringene '3, The  stem  contains  immune-
logically active substances arabinogalactan and
(1,4)-alpha-D-glucan ** ?°. Crude values for food
content in Gulvel include high fibre (15.9%),
sufficient  protein  (4.5%-11.2%), sufficient
carbohydrate (61.66%), and low fat (3.1%) %> %
The nutritive value is 292.54 calories per 100 g *
2 Gulvel has high potassium (0.845%)
(Regulatory function of nerve impulse) # ?*, high
chromium (0.006%) (Regulation of carbohydrate
utilization and pathophysiological alternations in
diabetes mellitus) 2> 2° sufficient iron (0.28%)
(Hematopoietic functions) % 2"+ 28 and sufficient
calcium (0.131%) (Regulatory functions in blood
coagulation, and nervous, cardiovascular, and
musculoskeletal systems 2% 2% %

Traditional Uses: These include general debility,
fatigue, old age, hematinic, adaptogen, rejuvenator,
and tonic and bleeding piles *; bleeding and

menstrual diséorders like metrorrhagia, postpartum
1

hemorrhage ** and as bone marrow stimulant .
Immune- modulation related claims include
increasing  phagocytosis, neutralizing toxins,

stimulating the growth of epithelial cells, and
supposed beneficial effects in recurrent infections,
chronic fever, tuberculosis, malaria, diabetes,
chronic ear-nose-throat infections and as an
adjuvant with antimicrobials or nonsteroidal anti-
inflammatory drugs ' ** and to relieve itching .
Genitourinary conditions include Mutrakriccha
(urinary trouble) used alone or in combinations;
and  spermatorrhea,  phosphaturia,  dysuria,
gonorrhea, chronic cystitis, treatment and
prevention of urinary calculi, incontinence of urine,
to decrease the elevated blood urea concentration
%2 diuretic * and to treat impotence .
Inflammation, pain, and fever-related claims
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include rheumatoid arthritis and gout * *° and pain

%3 and fever 3. Uses for antioxidant effect include
alleviating degenerative processes in diabetes *°,
and for free radical-mediated in;'ury, liver damage,
jaundice, stress, and cancer *. Gastrointestinal
claims include use as an antacid, carminative
(dyspepsia, nausea) 3 * and protective *.
Hypoglycemic properties (apart from immune-
modulation and antioxidant prog)erties) relate to its
supposed use in diabetes * *. Claims include
antimicrobial and antihelminthic uses *. Gulvel has
been claimed to be useful as a medium of Shodhan-
Vidhil * *® (to increase the effect of other
substances like Guggul). Claims include erysipelas,
ulcers, leprosy, snake bite, and scorpion bite 18, 31,

Mechanisms of Action Immune-modulation:
Immune-modulation by  Gulvel has been
established in obstructive jaundice, tuberculosis,
and cancer in human and animal studies “>*® and
cordial, isolated from Gulvel showed inhibition of
C3-convertase in the classic complement pathway,
enhancement of humoral and cell-mediated
immunity, increased IgG antibodies, and increase
in granulocyte-macrophage colony-forming units.
Macrophage activation by cordioside,
cordiofolioside, and cordiol isolated from Gulvel,
led to leucocytosis and enhanced neutrophil
function “°. Protective effects of Gulvel in
Escherichia coli-induced peritonitis in mice showed
improved phagocytic capacities of neutrophils.
Cholestasis-induced immunosuppression in rats
was significantly improved by Gulvel, suggesting
its role as an immunemodulator in obstructive
jaundice “®*°. Immunologically active substances,
arabinogalactan *°, and the novel (1,4)-alpha-D-
glucan derived from Gulvel were shown to activate
immune system through macrophage activation via
toll-like receptor-6 (TLR6) signaling, nuclear factor
kappa B (NF- kappa-B) translocation, and cytokine
production 2% %,

The antiangiogenic activity was shown through the
elevation of interleukin-2 (IL-2) and tissue inhibitor
of metalloprotease-1 (TIMP-1) *%  Immune-
modulatory effects have implications in liver
damage due to tuberculosis and anti-tuberculosis
drugs, cancers and anticancer drugs, and malaria.
Immune-modulation is also a likely basis for its
claimed use as bone marrow stimulant, hematinic,
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tonic or rejuvenator, and the supposed beneficial
effects in general debility and old age *, due to

additional antioxidant property. Supposed uses for
prevention and management of recurrent infections

infections and
10

including ear-nose-throat
symptomatic treatment of pruritus
related to immune-modulation.

also are

Plant Profile:
Tinospora cordifolia:

i
FIG. 1: GULVEL

Plant Profile:

Family Menispermaceae
Ayurvedic name Amrita, Guduchi

Unani name Giloe

Hindi name Giloe, Gurcha

Trade name Giloe

Parts used Stem, root, whole plant

Morphological Characteristics:
« Gurcha is a gregarious glabrous, twiner.

* Older stems are up to 2 cm in diameter and have
corky bark.

 Aerial roots arise from nodal scars of branches.

« Stem and branches are specked with white
vertical lenticels.

» Bark is grey-brown or creamy white, warty,
papery thin, and peels off easily.

* Leaves are 5-15 cm, ovate, and acute.

» They are membranous when young but become
more or less leathery with age.
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FIG. 2: DRIED STEM OF GULVEL

Hepatoprotective Properties: Gulvel was shown
to be protective against liver damage induced b;/

carbon tetrachloride >, antitubercular drugs ** *,

54

bile salts **, in obstructive jaundice ** *° and
gamma radiation In-vitro inactivation of
hepatitis B and E surface antigens *°, and

modifying Kupffer cell activity was demonstrated
*_ Protective effects extended to improvement in
splenomegaly during chloroquine treatment of
malaria >’. Radioprotection was shown by a
recovery in spleen weight, decreased apoptosis and
DNA fragmentation, increased splenocyte number,
macrophage adherence, interleukin-1(IL-1) beta,
and granulocyte-macrophage colony-stimulating
factor (GM-CSF) >°.

Antioxidant Property: Phenolic compounds in
Gulvel are antioxidants ** *°. In-vitro models
showed nitric oxide and superoxide radical
scavenging, inhibition of lipid peroxidation,
reduction of ferric ions, and total antioxidant
capacity *. It reduced superoxide and hydroxyl
radical generation and the toxicity induced by free
radicals. Alleviation of toxic effects of cyclo-
phosphamide in mice was evident by total white
blood cell counts, bone marrow cellularity, and
esterase-positive cells. It partially reduced elevated
lipid peroxides in serum and liver, and serum
alkaline phosphatase and serum glutamic-pyruvic
transaminase(SGPT) ° % Its role in preventing
oxidative stress associated with infections was
suggested with reference to catalase,glutathione-s-
transferase, glutathione peroxidase, glutathione
reductase, superoxide dismutase, and
polyphenoloxidase ®°. These effects (along with
immune-modulation) partially justify claims of
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benefit in general debility, fatigue, old age, and as
hematinic, rejuvenator, tonic, and effects in chronic
recurrent infections >®*°,

Anticancer Activity: Anticancer actions of a
formulation containing Tinospora cordifolia,
Asparagus racemasus, Withania somnifera, and
Picrorrhiza kurrooa were shown in mouse
macrophages ®* ®*. Effects related to modulation of
chemotaxis, interleukin-1(IL-1), and tumor necrosis
factor in ochratoxin-treated macrophages. Aqueous,
methanolic, and dichloromethane extracts of Gulvel
showed dose-dependent increases in lethality to
HelLa cells (maximum activity  with
dichloromethane extract) ®. Effects were related
mainly  to  immune-modulatory  functions.
Antioxidant property also correlates with the
amelioration of cyclophosphamide toxicity ® ®*.

Antidiabetic Activity: Hypoglycemic activity of
Gulvel was shown in alloxan-diabetic rats ®. The
aqueous and alcoholic extracts reduced fasting
blood sugar and improved glucose tolerance,
followed by deterioration after one month of
treatment. Significant hypoglycemic effects were
shown in rabbits treated with aqueous, alcoholic,
and chloroform extracts of Gulvel leaves. The
aqueous root extract of Gulvel caused a significant
reduction in blood glucose, brain lipids, and hepatic
glucose-6- phosphatase, serum acid phosphatase,
alkaline phosphatase, and lactate dehydrogenase,
and increased the body weight, hemoglobin, and
hepatic hexokinase levels . An indirect action of
Gulvel on carbohydrate metabolism was suggested
through its favorable effect on endogenous insulin
secretion and glucose uptake, and inhibition of
peripheral glucose release ®® ®°. Amelioration of
experimental diabetic neuropathy and gastropathy
in rats and modulation of morphology and some
gluconeogenic enzymes in diabetic rat kidneys
suggest potential for preventing the complications
of diabetes "* %,

Anti-inflammatory Action: Extensive animal
studies with aqueous and alcoholic extracts of
Gulvel in acute and subacute inflammation using
models of carrageenin-induced hind paw edema,
induced edema and arthritis, adjuvant-induced
arthritis, cotton pellet granuloma, and formalin-
induced arthritis, and a clinical trial in rheumatoid
arthritis showed its anti-inflammatory action ">
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74 7576 Effect comparable to indomethacin was
demonstrated, and a mechanism of action similar to
nonsteroidal  anti-inflammatory  drugs  was
suggested " ™ 777,

Significant peripheral analgesic activity of Gulvel
was shown by Randall-Selitto assay in rats and
acetic acid-induced writhing test in mice. Although
potentiation ~of morphine  analgesia  was
demonstrated, a central analgesic effect was not
observed on the tail clip and hot plate tests in mice
L 3L Antipyretic activity of ethanolic extract,
hexane soluble preparation, and chloroform soluble
portions Gulvel stem showed antipyretic activity on
experimental evaluation in rats .

These studies support the anti-inflammatory
activity of Gulvel, relating to its mechanism of
action similar to nonsteroidal anti-inflammatory
drugs "® 7. Since central analgesia was not
demonstrated, the suggested analgesic uses of
Gulvel seem to correlate with peripheral analgesic
activity to relieve the pain associated with
inflammation . This evidence supports the
claimed uses in rheumatoid arthritis and gout *2.

Antistress Activity: Gulvel has supportive
evidence of normalization of stress-induced
biochemical changes in norepinephrine, dopamine,
and 5-hydroxytryptamine in experimental rat
models and  improved levels of  5-
hydroxyindoleacetic acid (5- HIAA) (a metabolite
of 5-hydroxytryptamine) in mice with ethanolic
roots extracts85.Depression is characterized by

decreased brain levels of monoamines like
norepinephrine,  serotonin, and  dopamine.
Established antidepressants act by inhibiting

reuptake or breakdown of these amines and
increasing their levels at postsynaptic receptors.

Antidepressant-like effect Gulvel was significantly
reversed on tail suppression test by pretreatment of
animals with prazosin (an alpha-1 adrenoceptor
antagonist), sulpiride (a selective dopamine D2-
receptor antagonist), p- chlorophenyl alanine
(PCPA - a serotonin synthesis inhibitor), and
baclofen (GABA- B agonist).

Inhibition of the metabolism of monoamines,
particularly serotonin and noradrenaline, was also
demonstrated. Hence the mechanism of antistress
and antidepressant activities of Gulvel relates to
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interaction with alpha-1 adrenergic, dopaminergic
(D2), serotonergic, and GABA-B receptors leading
to increased levels of norepinephrine, dopamine,
serotonin, and gamma-aminobutyric acid (GABA).

Potentiation of brain monoamines by inhibition of
monoamine oxidase is another suggested
mechanism. GABA-B receptor antagonism is
suggested as a basis for the development of novel
antidepressants. Barberine, an alkaloid in Gulvel
has been reported to have an antidepressant effect,
and hence barberine seems to be an active
component playing a role in the antidepressant
effect of Gulvel.

Gulvel is mentioned as a medhya rasayana
(learning and memory enhancer) and for bhrama
(vertigo) in Ayurveda. Significant response to
Gulvel was reported in children with moderate
degree of behavioral disorders and mental deficit,
with improvement in intelligence quotient levels. In
a 21-day randomized double-blind placebo-
controlled study, pure aqueous root extract
enhanced verbal learning and logical memory.

Gulvel was shown to enhance cognition and
memory in normal rats and reverse cyclosporine-
induced memory deficit. Alcoholic and aqueous
extracts produced a decrease in learning scores in
Hebb-William maze and retention memory, with
the protection of hippocampal neurodegenerative
changes on histopathological examination in
cyclosporine-treated rats.

Genitourinary  System and  Reproductive
System: Experimental evaluation showed the
benefits of Tinospora for dissolving urinary calculi.
In rats and in human volunteers, it had diuretic
effect comparable to  hydrochlorothiazide.
Decreased weight of testes, epididymis, seminal
vesicles, and ventral prostate was demonstrated in
male rats, a potential for antifertility activity. Uses
for dissolving urinary calculi, as a diuretic and for
decreasing blood urea concentration in uremia are
thus substantiated.

Benefit in urinary tract infections does not have
evidence of direct antibacterial action and is likely
to have a correlation with its anti-inflammatory and
immune-modulating activities. Supposed use to
treat impotence does not correlate with the
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apparently opposite finding of antifertility action
seen in male rats *.

Infections: Gulvel is claimed to be useful in
various infective conditions ' 0 13 78 79 gnd
tuberculosis. It has no specific antibacterial activity
against E. coli, Salmonella typhi, Salmonella
paratyphi, Salmonella typhimurium, Pseudomonas
aeruginosa, or Proteus vulgaris ** *°. There seems
to be insufficient evidence for its direct
antimicrobial activity. The mechanism that plays a
role in infections is the protective effect by
immune-modulation,  including  effects on
polymorphonuclear  cells, phagocytes, and
macrophage function “® 4%

Another mechanism involves its antioxidant
property, which is beneficial in decreasing
oxidative stress and damage related to infections61.
Use in infective diarrhea does not seem to involve
antibacterial properties against any of the common
enteric pathogens (Salmonella, Escherichia coli,
Shigella, Proteus or Pseudomonas), but more of
antispasmodic effect 1 3 3¢,

Benefits in urinary tract infections do not have
supportive evidence of direct antimicrobial activity
and may be related to pain relief by dissolving
urinary calculi, alkalinization of urine, and
immune-modulation.  Similarly, there is no
sufficient evidence of direct antimicrobial activity
in tuberculosis; however, its use in tuberculosis
relates to immune-modulation “°, and preventing
hepatotoxicity of antitubercular drugs ** *.

Claims for usefulness in viral infections do not
have supportive evidence from pharmacologic
studies. There was evidence of clinical and
symptomatic benefits in fungal otitis externa,
chronic sinusitis, chronic tonsillitis, and chronic
suppurative otitis media **,

In the absence of proven antimicrobial activity;
immune-modulation, and antioxidant and anti-
inflammatory action is the likely mechanism
involved.

Skin Disorders and Leprosy: Traditional use of
Gulvel has been mentioned in skin diseases * . In
Ayurveda, it has been mentioned as Kushtahara
(means, useful in leprosy) and useful in skin
disorders like Kandu and Visarpa. Gulvel has been
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shown to have beneficial antileprotic activity in a
combination formulation.

Bronchial Asthma: Gulvel stem aqueous extract
decreased bronchospasm in guinea pigs, capillary
permeability in mice and reduced number of
disrupted mast cells in rats. Immune-modulation is
also likely to be a response mechanism in allergies
and bronchial asthma.

Snake Bite: Use has been mentioned in snake bite
and scorpion bite due to its ability to remove
exogenous and endogenous toxins *® . The most
likely mechanism relates to immune- modulation
and antioxidant properties.

Osteoprotection: Slower bone loss in tibia than
that in controls was demonstrated in rats treated
with Gulvel, showing potential for osteoprotective
activity. Serum osteocalcin and cross-laps levels
were significantly reduced. This suggested its
potential use as an anti-osteoporotic agent.

Seizures and Convulsions: In comparison with
phenytoin, ethanolic extract of Gulvel showed 61.1
percent inhibition of electroshock seizures in rats.
Another report shows a lack of significant
anticonvulsant  activity  during  maximum
electroshock and chemo shock tests in mice *. The
link between claims and evidence: the believed and
the known Evidences from various
pharmacological studies suggest many overlapping
mechanisms of actions likely to contribute to the
beneficial effects of Tinospora cordifolia (Gulvel).

Immune-modulation,  protective  actions, and
antioxidant  properties seem to contribute
profoundly to diabetes, obstructive jaundice,
malaria, hepatic and splenic injury, protection from
allergens and toxins, infections, inflammation,
rheumatoid arthritis, gout, leprosy, and in
preventing adverse effects of anticancer and anti-

tuberculosis agents 41, 42, 44, 46, 57, 60, 61, 64, 65

The role of its antioxidant properties60,62 in
degenerative diseases can serve as a potential area
for further work. In addition to immune-modulation
and hypoglycemic activity, high chromium content
and protective effects in preventing complications
of diabetes (neuropathy, nephropathy, and
gastropathy) are remarkable ° ¢7 % 7071 "Exploring
these areas and search for the possibility of its
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insulin-sensitizing and insulin secretagogue effect
will help further to establish its status in the
management of diabetes. Antidepressant effects of
Gulvel by various mechanisms directed towards
concentrating and potentiating brain amines
(norepinephrine, dopamine and serotonin) have
been a remarkable novel finding. Increased amine
levels in the brain and preventing the breakdown of
amines by inhibiting monoamine oxidase were the
two important pieces of evidence.

Monoamine oxidase inhibitors were the older and
comparatively more toxic antidepressants, whereas
the selective serotonin reuptake inhibitors (SSRI)
are the antidepressants of the modern era with
fewer adverse effects. Since Gulvel has not been
mentioned to be a highly toxic substance, it will be
relevant to search if it has effects similar to the
SSRI.

Antistress activity and improved learning and
memory are potential directions for further
research. Tinospora is shown to have an anti-
inflammatory effect similar to nonsteroidal anti-
inflammatory drugs, justifying its benefits in
rheumatoid arthritis and gout > ’" however, there
is no evidence of specific activity directed against
uric acid synthesis or excretion. Benefits are related
to relief of inflammation and associated pain and
immune-modulation.

It is remarkable that despite having a mechanism
like  nonsteroidal  anti-inflammatory  drugs
(NSAIDs), it has antiulcer activity. This finding
may provide Gulvel a status better than traditional
NSAIDs (which precipitate peptic ulcers).

There is a potential for further work to search if it
has any specific properties like celecoxib, of
selectively inhibiting cyclooxygenase-2 (COX-2)
enzyme secreted at sites of inflammation (without
inhibiting COX-1 in the stomach). This shall help
to clarify the gastric mucosal protection offered by
Gulvel. In addition, its antispasmodic action is
thought to involve possible histamine receptor (H2)
blockade and muscarinic blockade.

It will be interesting to explore if it provides
protection against peptic ulcers by similar
mechanisms. Obviously, a potential exists for
verifying its status in the treatment of peptic ulcer.
There is no evidence for direct antimicrobial
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activity of Gulvel ** ** *°  Immune-modulation,

protective action against allergens and toxins, and
preventing oxidative stress related to infections
work as contributory mechanisms for beneficial
effects in infections.

These conditions include acute or chronic and
recurrent infections of respiratory, urinary, and
gastrointestinal tracts. Dissolving urinary calculi
serves as an additional mechanism in related
urinary infections and dysuria. There is a potential
scope for further establishing the claimed and
observed beneficial effects in decreasing blood urea
level.

CONCLUSION: There has been an increase in
demand for phytopharmaceuticals all over the
world because of the fact that allopathic drugs have
more side effects. This forms a good basis for the
selection of plants for further phytochemical and
pharmacological investigation.

The Pharma-cological and clinical studies reported
in the present review confirm the therapeutic value
of Tinospora cordifolia. The presence of chemical
compounds indicates that the plant could serve as
“lead” for the development of novel agents for
disorders in the coming years.

In this regard, further studies need to be carried out
to explore Tinospora cordifolia for its potential in
preventing and treating diseases. So, the present
review gives a direction for future investigators to
carry out research on the plant so that they could
get some medicinally important drugs.

ACKNOWLEDGEMENT: Thanks to the
Department of Pharmacognosy & Phytochemistry,
Bharati Vidyapeeth College of Pharmacy Kolhapur,
Shivaji University for the guidance & support
towards review article as well as authentification of
plant species.

CONFLICT OF INTEREST: Nil
REFERENCES:

1. Verma V and Bakshi SK: Tinospora cordifolia Miers ex
Hook.f & Thoms. Medicinal andaromatic plants.
[Accessed March 20, 2011].

2. Guduchi KC: The one who protects the body. California
College of Ayurveda. Ayurveda Research papers. 2009.
http://www.ayurvedacollege.com farticles/
students/Guduchi [Accessed March 26, 2011].

313



Thorat et al., 1JP, 2021; Vol. 8(8): 307-315.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Pendse VK, Mahavir MM, Khanna KC and Somani SK:
Anti-inflammatory and related activity of Tinospora
cordifolia (Neem giloe). Indian drugs 1981; 19: 14-71.
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.

Mia MMK, Kadir MF, Hossan MS and Rahmatullah M:
Medicinal plants of the Garo tribe inhabiting the
Madhupur forest region of Bangladesh. AEJSA 2009; 3(2):
165-71.

Singh SS, Pandey SC, Shrivastava S, Gupta VS and Palio
B: Chemistry and medical properties of T. cordifolia.
Indian J Pharmacol 2003; 35: 83-99.

Shah M: Pharmaceuticals: Review on Tinospora
cordifolia. 2010. Do You Know in. Accessed 2011.

Dweck AC and Cavin JP: Andawali (Tinospora crispa) a
review Accessed April 10, 2011.

Monographs Anonymous. Indian Herbal Pharmacopoeia.
Mumbai India. RRL Jammu & IDMA 1998; 1: 165-73.
Lumba SP, Parmar TL, Bali H, and Lumba R: Role of
Septilin in Fungal Otitis Externa, Chronic Sinusitis,
Chronic Tonsillitis and Chronic Suppurative Otitis Media.
Probe 1983; XXII(3): 178- 80.

Tambekar DH, Khante BS, Chandak BR, Titare AS,
Boralkar SS and Aghadte SN: Screening of antibacterial
potentials of some medicinal plants from Melghat forest in
India. AfrJ Trad CAM 2009; 6(3): 228-32.

Acharya D: Ethno-medicinal Plants Used by Gond Tribe
of Kukrakhapa, District Chhindwara, Madhya Pradesh,
India.  http://www.naturalhealthweb.com/articles/acharya
1.html [Accessed April 12, 2011].

Goswami P, Soki D, Jaishi A and Das M, Sarma H:
Traditional healthcare practices among the Tagin tribe of
Arunachal Pradesh. Indian J Trad Kno 2009; 8(1): 127-30.
Sinha K, Mishra NP, Singh J and Khanuja SPS: Tinospora
cordifolia (Guduchi), a reservoir plant for therapeutic
applications: A Review. IJTK 2004; 3(3): 257-70.
Ninivaggi FJ: An Elementary Textbook of Ayurveda;
Medicine with six thousand year old tradition. Madison,
Connecticut: Intern Universities/Psycho Press 2001; 16-20.
Chintalwar G, Jain A, Sipahimalani A, Banerji A,
Sumariwalla P and Ramakrishnan R: An immunologically
active arabinogalactan from Tinospora cordifolia.
Phytochemistry 1999; 52(6): 1089-93.

Nair PK, Melnick SJ, Ramachandran R, Escalon E and
Ramachandran C: Mechanism of macrophage activation
by (1,4)-alpha-D-glucan isolated from Tinospora
cordifolia. Int Immunopharmacol 2006; 6: 1815-24.

Nile SH and Khobragade CNN: Determination of Nutritive
Value and Mineral Elements of some Important Medicinal
Plants from Western Part of India. Journal of Medicinal
Plants 2009; 8(5): 79-88.

Upadhyay AK, Kumar K, Kumar A and 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): 112-21.

Brody T: Nutritional Biochemistry. 2" Edn. San Diego
Academic press 1998; 11-2.

Underwood EJ and Suttle NF. The mineral nutrition of
Livestock. 3rd Edn. New York: CABI Publ 1999; 51-01.
Hambridge KM: Chromium nutrition in man. Am J Clin
Nutr 1974; 27: 505-14.

Jamal H, Raza H, Janua KM and Bhatty MK: Chromium
on human health. The overall rank of Pakistan Journal of
Scientific and Industrial Research Series 1986; 29: 45-7.

International Journal of Pharmacognosy

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

E- ISSN: 2348-3962, P-ISSN: 2394-558

Gaeta A, and Hider RC: The crucial role of metal ions in
neurodegeneration: The basis for promising therapeutic
strategy. Br J Pharmacol 2005; 146: 1041-59.

Weight LM, Jalobes P and Noakes TD: Dietary Iron
deficiency and sports anemia. Br J Nutr 1992; 68: 253-60.
Heaney RD: Thinking straight about calcium. New Engl J
Med 1994; 328(7): 503-5.

Hasling C, Sondergard K and Moselkiloe CP: Calcium
metabolism in postmenopausal osteoporotic woman is
determined by dietary calcium and coffee intake. Am. Ins.
of Nutria. 1991; 23: 119-26.

Singh SS, Pandey SC, Srivastava S, Gupta VS, Patro B
and Ghosh AC: Chemistry and Medicinal properties of
Tinospora cordifolia (Guduchi). Indian J Pharmacol 2003;
35: 83-91.

Panchabhai TS, Kulkarni UP and Rege NN: Validation of
therapeutic claims of Tinospora cordifolia: a review.
Phytother Res 2008; 22(4): 425-41.

Kamble R, Sathaye S and Shah DP: Evaluation of
antispasmodic activity of different Shodhit guggul using
different shodhan process. IJPSR 2008; 70(3): 368-72.
Lather A, Gupta V, Bansal P, Sahu M, Sachdeva K and
Ghaiye P: An Ayurvedic Polyherbal Formulation Kaishore
Guggulu: A Review. IJPBA 2011; 2(1):497-503.

Zhao TF, Wang X, Rimando AM and Che C: Folkloric
medicinal plants: Tinospora sagittata var. cravaniana and
Mahonia bealei. Planta Med 1991; 57: 505.

Aiyer KN and Kolammal M: Pharmacognosy of
Ayurvedic Drugs, Series 1. 1st Ed. Trivandrum: The
Central Research Institute 1963.

Raghunathan K and Mittra R: Pharmacognosy of
Indigenous Drugs. New Delhi: Central Council for
Research in Ayurveda & Siddha; 1982; 21: 2011.

Bapat RD, Rege NN, Koti RS, Desai NK and Dahanukar
SA: Can we do away with PTBD? HPB Surg 1995; 9(1):
5-11.

Adhvaryu MR, Reddy N and Vakharia BC: Prevention of
hepatotoxicity due to anti tuberculosis treatment: A novel
integrative approach. World J Gastroenterol 2008; 14:
4753-62.

Panchabhai TS, Ambarkhane SV, Joshi AS, Samant BD
and Rege NN: Protective effect of Tinospora cordifolia,
Phyllanthus emblica, and their combination against
antitubercular  drugs-induced hepatic damage: An
experimental study. Phytother Res 2008; 22: 646-50.

Rege N, Bapat RD, Koti R, Desai NK and Dahanukar S:
Immunotherapy with Tinospora cordifolia: A new lead in
the management of obstructive jaundice. Indian J
Gastroenterol 1993; 12: 5-8.

Nagarkatti DS, Rege NN, Desai NK and Dahanukar SA:
Modulation of Kupffer cell activity by Tinospora
cordifolia in liver damage. J Postgrad Med 1994; 40(2):
65-7.

Rege NN, Nazareth HM, Bapat RD and Dahanukar SA:
Modulation of immunosuppression in obstructive jaundice
by Tinospora cordifolia. Indian J Med Res 1989; 90: 478-
83.

Citarasu T, Sivaram V, Immanual G, Rout N and Murugan
V: Influence of selected Indian immunostimulant herbs
against white spot syndrome virus (WSSV) infection in
black tiger shrimp, Penaeus monodon with reference to
hematological, biochemical, and immunological changes.
Fish Shellfish Immunol 2006; 21(4): 372-84.

Manjrekar PN, Jolly ClI and Narayanan S: Comparative
study of immunomodulatory activity of Tinospora
cordifolia and T. Sinensis. Fitoterapia 2000; 71: 254-7.

314


http://www.naturalhealthweb.com/articles/

Thorat et al., 1JP, 2021; Vol. 8(8): 307-315.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Thatte UM, Rao SG and Dahanukar SA: Tinospora
cordifolia induces colony stimulating activity in serum. J
Postgrad Med 1994; 40: 202-3.

Thatte UM, Kulkarni MR and Dahanukar SA:
Immunotherapeutic modification of Escherichia coli
peritonitis and bacteremia by Tinospora cordifolia. J
Postgrad Med 1992; 38(1): 13-5.

Nair PK, Rodriguez S, Ramachandran R, Alamo A,
Melnick SJ and Escalon E: Immune stimulating properties
of a novel polysaccharide from the medicinal plant
Tinospora cordifolia. Int Immunoph 2004; 4: 1645-59.
Leyon PV and Kuttan G: Effect of Tinospora cordifolia on
the cytokine profile of angiogenesis-induced animals. Int
Immunopharmacol 2004; 4: 1569-75.

Bishayi B, Roychowdhury S, Ghosh S, and Sengupta M:
Hepatoprotective and immunomodulatory properties of
Tinospora cordifolia in CCl, intoxicated mature albino
rats. J Toxicol Sci 2002; 27(3): 139-46.

Upadhyay L, Mehrotra A, Srivastava AK, Rai NP and
Tripathi K: An experimental study of some indigenous
drugs with special reference to hydraulic permeability.
Indian J Exp Biol 2001; 39: 1308-10.

Singh L, Tyagi S, Rizvi MA and Goel HC: Effect of
Tinospora cordifolia on gamma ray-induced perturbations
in macrophages and splenocytes. J Radiat Res (Tokyo)
2007; 48: 305-15.

Mehrotra R, Katiyar CK and Gupta AP: Hepatoprotective
compositions and composition for treatment of conditions
related to hepatitis B and E infection. United States Patent
749296; 2000.

Singh RK: Tinospora cordifolia as an adjuvant drug in the
treatment of hyper-reactive malarious splenomegaly: Case
reports. J Vector Borne Dis 2005; 42: 36-8.

Kumar PV, Shashidhara S, Kumar MM and Sridhara BY:
Effect of Luffa echinata on lipid peroxidation and free
radical scavenging activity. J Pharm Phar 2000; 52: 891-8.
Robak J and Grygleweski RJ: Flavonoids are scavengers
of superoxide anions. Bioche Pharmacol 1998; 37: 837-45.
Mathew S and Kuttatan G: Antioxidant activity of T.
cordifolia and its usefulness in the amelioration of
cyclophosphamide-induced toxicity. ICCR 1997; 16(4):
407-11.

Thatte UM, Chhabria SC, Karandikar SM and Dahanukar
SA: Protective effects of Indian medicinal plants against
cyclophosphamide neutropenia. JPM 1987; 33: 185-8.
Manjusha GV, Rajathi K, Alphonse JKM and Meera KS:
Antioxidant potential and antimicrobial activity of
Andrographis paniculata and Tinospora cordifolia against
pathogenic organisms. J Pharm Res 2011; 4(2): 452-5.
Dhuley JN: Effect of some Indian herbs on macrophage
functions in ochratoxin A treated mice. J Ethnopharmacol
1997; 58(1): 15-20.

Singh N, Singh SM and Shrivastava P: Immuno-
modulatory and antitumor actions of medicinal plant
Tinospora cordifolia are mediated through activation of
tumor-associated macrophages. Immunopharmacol
Immunotoxicol 2005; 26: 145-62.

Jagetia G C, Nayak V and Vidyasagar MS: Evaluation of
the antineoplastic activity of guduchi (Tinospora
cordifolia) in cultured HelLa cells. Cancer Lett 1998;
127(1-2): 71-82.

Kar A, Chaudhary BK and Bandyopadhyay NG:
Comparative evaluation of hypoglycaemic activity of some
Indian medicinal plants in alloxan diabetic rats. J
Ethnopharmacol 2003; 84(1):2005.

Raghunathan K and Sharma V: The aqueous extract of T.
cordifolia caused reduction of blood sugar in alloxan -

International Journal of Pharmacognosy

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

E- ISSN: 2348-3962, P-ISSN: 2394-558

induced hyperglycemic rats and rabbits. JRIM 1969; 3:
203-9.

Grover JK, Vats V and Rathi SS: Anti- hyperglycemic
effect of Eugenia jambolana and Tinospora cordifolia in
experimental diabetes and their effects on key metabolic
enzymes involved in carbohydrate metabolism. J
Ethnopharmacol 2000; 73: 461-70.

Stanely P, Prince M and Menon VP: Hypoglycaemic and
other related actions of Tinospora cordifolia roots in
alloxan-induced diabetic rats. J Ethnophar 2000; 70: 9-15.
Grover JK, Rathi SS and Vats V: Amelioration of
experimental diabetic neuropathy and gastropathy in rats
following oral administration of plant (Eugenia
jambolana, Mucuna pruriens and Tinospora cordifolia)
extracts. Indian J Exp Biol 2002; 40: 273-6.

Nagaraja PK, Kammar KF and Devi S: Modulation of
morphology and some gluconeogenic enzymes activity by
Tinospora cordifolia (Willd.) in diabetic rat kidney.
Biomed Res 2007; 18: 179-83.

Wesley JJ, Christina AJ and Chidambaranathan N: Effect
of alcoholic extract of Tinospora cordifolia on acute and
subacute inflammation. Pharmacology 2008; 3: 683-7.
Jana U, Chattopadhyay RN and Shw BP: Preliminary
studies on anti-inflammatory activity of Zingiber officinale
Rosc., Vitex negundo Linn. and Tinospora cordifolia
(Willd) Miers in albino rats. Indian J Pharmacol 1999; 31:
232-3.

Grover JK, Vats V and Rathi SS: Anti- hyperglycemic
effect of Eugenia jambolana and Tinospora cordifolia in
experimental diabetes and their effects on key metabolic
enzymes involved in carbohydrate metabolism. J
Ethnopharmacol 2000; 73: 461-70.

Stanely P, Prince M and Menon VP: Hypoglycaemic and
other related actions of Tinospora cordifolia roots in
alloxan-induced diabetic rats. J Ethnophar 2000; 70: 9-15.
Grover JK, Rathi SS and Vats V: Amelioration of
experimental diabetic neuropathy and gastropathy in rats
following oral administration of plant (Eugenia
jambolana, Mucuna pruriens and Tinospora cordifolia)
extracts. Indian J Exp Biol 2002; 40: 273-6.

Nagaraja PK, Kammar KF and Devi S: Modulation of
morphology and some gluconeogenic enzymes activity by
Tinospora cordifolia (Willd.) in diabetic rat kidney.
Biomed Res 2007; 18: 179-83.

Wesley JJ, Christina AJ and Chidambaranathan N: Effect
of alcoholic extract of Tinospora cordifolia on acute and
subacute inflammation. Pharmacologyonl 2008; 3: 683-7.
Jana U, Chattopadhyay RN and Shw BP: Preliminary
studies on anti-inflammatory activity of Zingiber
officinale Rosc., Vitex negundo Linn. and Tinospora
cordifolia (Willd) Miers in albino rats. Indian J Pharmacol
1999; 31: 232-3.

Gulati OD and Pandey DC: Anti-inflammatory activity of
Tinospora cordifolia. Rheumatism 1982; 17: 76-83.

Gulati OD: Clinical trial of Tinospora cordifolia in
Rheumatoid Arthritis. Rheumatism 1980; 15: 143- 8.
Sharma AK and Singh RH: Screening of anti inflammatory
activity of certain indigenous drugs on carragenin- induced
hind paw oedema in rats. Bull Medico Ethenobot Res
1980; 1(2): 12

Deorukhakar SR, Dethe A, Vohra RR, Ghosh R,
Chaudhary J and Kadam V: Anti-inflammatory activity of
a polyherbal formulation. Indian J Pharm Sci 2008; 70(6):
785-787.

Vedavathy S and Rao KN: Antipyretic activity of six
indigenous medicinal plants of Tirumala Hilla, Andhra
Pradesh, India. J Ethnopharmacol 1991; 33: 193-6.

315



Thorat et al., 1JP, 2021; Vol. 8(8): 307-315.

79.

80.

81.

Ikram M, Khattak SG and Gilani SN: Antipyretic studies
on some indigenous Pakistani medicinal plants: II. J
Ethnopharmacol 1987; 19: 185-92.

Jeyachandran R, Xavier TF and Anand SP: Anti-bacterial
activity of stem extracts of Tinospora cordifolia (willd).
Ancient Sci Life 2003; 23: 40- 4.

Gupta KC and Viswanathan R: Antituberculous substances
from plants. Antibiot Chemother 1956; 6: 194-5.

82.

E- ISSN: 2348-3962, P-ISSN: 2394-558

Pendse VK, Dadhich AP, Mathur PN, Bal MS and Madam
B R: Antiinflammatory, immunosuppressive and some
related pharmacological actions of the water extract of
Neem Giloe (Tinospora cordifolia): A Preliminary Report.
Indian J Pharmacol 1977; 9: 221-4. water extract of Neem
Giloe (Tinospora cordifolia): A Preliminary Report. Indian
J Pharmacol 1977; 9: 221-4.

How to cite this article:

Thorat V, Tamboli FA, Jadhav A, Gaikwad R and Rangari D: Role of Tinospora cordifolia as immune booster current covid -19
pandemic. Int J Pharmacognosy 2020; 8(8): 307-15. doi link: http://dx.doi.org/10.13040/1JPSR.0975-8232.1JP.8(8).307-15.

This Journal licensed under a Creative Commons Attribution-Non-commercial-Share Alike 3.0 Unported License.

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

Playstore)

International Journal of Pharmacognosy

316



