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Major Therapeutic Activity of Tinospora

Botanical Name: Tinospora cordifolia 

Family:  Menispermaceae 

Part Used:  Stem 

Tinospora cordifolia is a succulent, climbing shrub, often 
growing very high and sending out long thread-like aerial 
roots.1 Almost all parts of the plant are used traditionally in 
India, with the stem having the most applications.2 The 
plant is also used extensively as a household remedy, 
particularly to protect against infections.1,3  

Traditional Use 

The stem, which is bitter tasting,1 is used in Ayurveda to 
clear heat, reduce fever, as a reproductive system tonic 
and specifically for hot skin conditions. It is also used to 
treat anaemia, gout and jaundice. The stem of Tinospora is 
regarded as a rasayana herb (i.e. rejuvenating and 
increasing longevity) and able to increase strength (i.e. a 
general tonic). It can be summed up as a herb that 
provides rejuvenating and strengthening properties while 
also detoxifying the body, specifically via the liver.4,5  

Tinospora stem has digestive applications. It has been used 
traditionally in India for dyspepsia.2 Tincture of Tinospora 
stem is recommended as a bitter tonic in the British 
Pharmaceutical Codex 1907.6 

Another Ayurvedic therapeutic use of Tinospora stem is for 
prameha.4 This commonly translates from the Sanskrit as 
urinary disorders or polyurias,7 although classical Ayurvedic 
texts also relate this term to diabetes.8,9 Prameha is 
described as a set of complex clinical disorders 
characterised by frequent abnormal micturition. Different 
types of prameha have clinical manifestations that have 
much in common with obesity, metabolic syndrome and 
diabetes.10  

Several common names for Tinospora are Hindi 
mythological terms that refer to the heavenly elixir that 
saved celestial beings from old age and kept them 
eternally young.11 Rasayana herbs in Ayurveda have a 
number of properties, including increasing the resistance 
to disease, which suggests these herbs have immune-
supporting activities.3 

 

In classic Ayurvedic texts, the traditional preparation, 
swarasa of T. cordifolia is mentioned as one of four 
primary medhya rasayana herbs, which are known to 
improve or support memory and intelligence, as well as 
relieve anxiety and stress. This action of Tinospora appears 
to have lost emphasis over time as the herb was used 
more frequently for other conditions.12,13 Swarasa (also 
known as svarasa, swaras, svaras) is the expressed juice 
from the fresh stem.14 

Other applications of Tinospora cordifolia (plant part 
undefined) are described in the classical texts of Ayurveda, 
including osteoarthritis (expressed juice, decoction) and 
hepatitis (expressed juice).9 T. cordifolia (plant part 
undefined) is also recommended in infants and children as 
a tonic to facilitate growth.14 

Constituents 

Major constituents of T. cordifolia stem include the 
sesquiterpene tinocordifolin, the sesquiterpene glycoside 
tinocordifolioside, phytoecdysones and alkaloids (such as 
palmatine, magnoflorine, berberine).15-18 The berberine 
content of dried stem has been determined by HPLC to be 
0.3%. This concentration is three times higher than that 
found in the stem of T. sinensis, a plant that is often 
considered an adulterant, but is also used interchangeably 
by some Ayurvedic practitioners in India.15 The berberine 
content can be lower or absent,16,17,19 and the method of 
harvest and storage may influence the final alkaloid 
content.20 Although many plant parts of Tinospora are used 
medicinally, especially the whole plant, the stem is 
recommended officially (Ayurvedic Pharmacopoeia) due 
to the higher alkaloid content.21  

It also contains polysaccharides,22 and clerodane furano 
diterpene glucosides have been isolated.23 

Pharmacological Activity: Adaptogen & 
Immune Stimulant 

The adaptogenic effect of Tinospora has been 
comprehensively investigated in experimental studies 
conducted in India in the 1980s and 1990s. Aqueous 
extract of Tinospora cordifolia dried stem was prepared 
and administered. The oral dose used in the animal studies 
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was based on the traditional human dose. In many of 
these studies, animals were pretreated with Tinospora:  
7-15 days prior to the exposure to the stressor. The 
following results were found.24  

• Tinospora reduced mortality due to abdominal 
infections. The protection also occurred in 
immunosuppressed animals. The mechanism was not 
related to antimicrobial activity. Tinospora induced 
leukocytosis and activated the phagocytic and killing 
capacities of neutrophils and macrophages. 
Leukocytosis occurred at therapeutic doses but was 
blunted at higher doses. 

• Tinospora protected against a rise in plasma cortisol in 
animals exposed to cold immobilisation stress. There 
was also increased activity of peritoneal macrophages. 
A protective effect on gastric mucosal tissue was 
observed, if the macrophage activity was not 
suppressed. 

• Tinospora ameliorated the leukopaenia, particularly 
neutropaenia, produced by cyclophosphamide 
(cytotoxic drug). 

• Tinospora reduced the chronic liver damage caused by 
carbon tetrachloride. This hepatoprotective effect was 
associated with a stimulating effect on Kupffer cells. 

• Tinospora protected against the development of lung 
fibrosis caused by bleomycin, with an associated 
increase in alveolar macrophage activity.  

• Treatment with Tinospora improved the changes that 
occurred in the phagocytic activity of peritoneal 
macrophages ex vivo as a result of exposure to carbon 
tetrachloride (which caused decreased activity) and 
horse serum (which caused increased activity). 

• Tinospora given at therapeutic doses in healthy mice 
did not increase apoptosis in bone marrow cells, but a 
similar dose administered prior to cyclophosphamide 
exposure protected against the increase in apoptosis 
in bone marrow cells caused by the drug. A 
therapeutic dose of Tinospora increased apoptosis in 
peritoneal cells of tumour-bearing mice, compared to 
control animals. The effect of Tinospora was modified: 
increased activity in the presence of malignancy, 
protection of bone marrow in the presence of the 
cytotoxic cyclophosphamide. 

• In summary: The adaptogenic effects of Tinospora 
appear to be due predominantly to immune 
stimulation. 

Clinical Studies 

Several studies have administered the traditional 
preparation, ghana. Ghana is a concentrated extract 
prepared by evaporating the decoction to dryness.  

The dose of ghana, described from classical sources, is  
0.5-1 g, three to four times a day,14 although another 
reference suggests 250 mg/day.25 

Immune Function & Cancer 

In a randomised, placebo-controlled trial, treatment with 
Tinospora caused significant reduction in eosinophil count 
and prevented a fall in leukocyte count in HIV-positive 
patients. Sixty percent of patients receiving Tinospora and 
20% on placebo reported a decrease in the incidence of 
symptoms associated with the disease. There was no 
improvement in CD4 counts. A standardised extract of 
Tinospora stem (900 mg/day, dried herb equivalent not 
published) was taken for 6 months.26 The extract is 
thought to be a 10-15:1 extract, and was standardised for 
the level of bitter principles. 

In patients with obstructive jaundice, addition of Tinospora 
to a routine surgical procedure increased the survival  
rate compared to controls who did not receive the  
herb. Treatment with Tinospora also increased 
polymorphonuclear leukocyte functions (phagocytosis 
and intracellular killing capacity of neutrophils). Tinospora 
stem extract (dried herb equivalent undefined) was taken 
for 3 weeks at a dosage of 16 mg/kg/day.27 An earlier 
study also found a beneficial effect for treatment with the 
same extract and dosage of Tinospora on surgical 
outcome, compared to untreated control patients (survival: 
92% vs 40%). Neutrophil function also improved in the 
Tinospora group.28  

Similarly, treatment with Tinospora extract (plant part  
and dosage unknown) for 6 months increased 
polymorphonuclear leukocyte functions in 12 patients  
with mild to moderate cirrhosis in a small, placebo-
controlled study.3  

Tinospora extract (plant part and dosage unknown) was 
compared to placebo in patients with tuberculosis 
receiving standard anti-Koch's drug treatment. There was 
greater improvement in those receiving Tinospora 
compared to placebo, in the radiological assessments at 
the second month of follow up. Four months later the 
extent of the improvement was the same in both groups.3 
In a similar study, Tinospora extract (1.5 g/day; dried herb 
equivalent and plant part undefined) reduced sputum 
conversion time, produced higher weight gain, hastened 
radiological recovery and produced better quality of life 
compared to placebo during the first 2 months of therapy. 
There was a lower incidence of adverse events in those 
treated with Tinospora.29 

Treatment with Tinospora extract (plant part and dose 
unknown):3 

• had a greater effect on viral elimination in 
asymptomatic carriers of hepatitis B surface antigen, 
than did placebo; 

• did not influence survival of burn patients receiving 
standard medical care, although it significantly 
increased the mean IgG levels compared to placebo. 
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Modest effects on preventing chemotherapy-induced 
leukopaenia in breast cancer patients were achieved by 
taking Tinospora extract (plant part and dose unknown) in 
a placebo-controlled study. Tinospora was taken 14 days 
prior to the first chemotherapy (cyclophosphamide, 
methotrexate, 5-fluorouracil) cycle and continued 
throughout subsequent cycles. Treatment with Tinospora 
did not increase white blood cell counts significantly. 
However, the number of patients with total white blood 
cell counts less than 3000/mm3 were significantly less  
in the Tinospora group (55%) than in those taking  
placebo (70%).3  

Tinospora had a protective effect in patients undergoing 
radiotherapy for head and neck cancer. Fifteen patients 
were randomly assigned to the treatment or control 
groups and were advised to take about 20 grams of  
stem powder or millet flour, respectively, mixed with 
honey before breakfast each day from 2 weeks before 
starting radiotherapy and throughout radiotherapy  
(8 weeks in total).30 

• The severity of mucositis was reduced by Tinospora: 
75% had grade 1 mucositis, 25% had grade 2 for 
those treated with Tinospora, but 100% of those in the 
control group had the more severe, grade 3 mucositis. 

• Flow of saliva for 5 minutes was measured using a 
stimulated saliva test. The average decrease in saliva 
for the control group was 82.1%, compared to 60.2% 
in the Tinospora group. 

An open, controlled study was conducted in Europe and 
involved 39 women with mild, moderate and severe 
cervical dysplasia. It included 11 women with severe 
dysplasia (stage 3) who had refused surgery. Dosages of 
Tinospora were quite high, 12 to 24 g/day of the 
powdered stem for three weeks with a break of one week 
for menstruation. Treatment was 3 to 15 months 
depending on the results. The levels of regression for 
mild and moderate dysplasia were substantially higher 
in the women taking Tinospora. While there was no 
difference in regression in the severe dysplasia group 
compared to the controls, progression and invasion of the 
cancer were down with Tinospora. Three women (8%) 
experienced a temporary hepatitis which went when the 
Tinospora was discontinued.31  

One hundred children, aged 1 to 8 years, who were 
experiencing frequent episodes of fever, diarrhoea, 
respiratory and skin infections completed 90 days of 
treatment with Tinospora syrup (1 mL/kg/day; dried herb 
equivalent and plant part undefined) or placebo syrup.32 

• Significant improvement occurred for all symptoms 
measured in the Tinospora group. The results were 
significant in comparison with placebo for runny nose, 
nasal obstruction, cough frequency, enlarged tonsils, 
diarrhoea, fever, sore throat, character of cough and 
dyspnoea. 

• Tinospora also significantly increased IgG level and 
decreased total leukocyte count and eosinophils 
compared to baseline values. The corresponding 
changes in the placebo group were not significant. 

Stress & Exercise  

Ten people with signs and symptoms of premature ageing 
due to stress received Tinospora extract (ghana; 1 g/day) 
for 3 months. They were aged between 25 and 60 years 
and did not have acute or chronic illnesses. There was 
significant improvement in the following parameters 
compared to baseline values:33 

• fatigue, general weakness, loss of appetite, aching 
muscles, dizziness; 

• several aspects of the Hamilton Anxiety Rating Scale: 
tension, fear, anxious mood, depressed mood, 
intellectual (concentration, memory); 

• haemoglobin, total leukocyte count, lymphocytes, 
eosinophils, fasting blood glucose. 

The effect of Tinospora stem on performance during 
exercise was investigated in healthy adult men. Volunteers 
were randomised to receive one of two doses of Tinospora 
extract (corresponding to 1.5 or 3.0 g/day of dried stem) 
or placebo for 28 days. The results are suggestive of an 
adaptogenic effect: improved performance and reduced 
activation of the sympathetic nervous system (as assessed 
by cardiovascular response). Physical tests utilised cycle 
ergometer exercise, hand-held dynamometer and the cold 
pressor test.34 

• After 28 days, there was significant improvement for 
the lower-dose group compared to baseline values for 
maximum speed, hand grip strength and oxygen 
consumption (VOmax). The higher-dose group also had 
a significant increase in VOmax (1.6% for 1.5 g/day; 
4.2% for 3 g/day). 

• For maximum distance travelled, the increase from 
baseline for the three groups was 2.8%, 5.1% and 
7.2% for those receiving placebo, 1.5 g/day and 
3 g/day of Tinospora, respectively. 

• The decrease in heart rate and blood pressure was 
significant for both herb groups during the cold pressor 
test, and for the higher-dose group for systolic blood 
pressure and heart rate when exposed to the fixed 
workload exercise. 

Cognitive Function 

A randomised, double-blind, placebo-controlled clinical 
study was conducted to evaluate the effect of Tinospora 
(plant part unknown) in improving the Intelligence 
Quotient (IQ) of healthy school children, aged 12 to 15 
years, in India. Participants consumed capsules containing 
extract (ghana; 2 g/day) or placebo for three months and 
follow up was conducted for two months. Children with an 
IQ below 89 or above 109 were excluded (average 
intelligence is represented in this scale as 90-109). 
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Assessment used an Indian adaptation of Weschsler's 
Intelligence Scale for School Children which consisted of 
two subgroups of 5 tests: Verbal (e.g. general information, 
comprehension, arithmetic) and Performance (e.g. picture 
completion, coding, mazes). The Full Scaled IQ result is the 
total of the Verbal IQ and Performance IQ scores. The 
following results were obtained.35  

• There was significant improvement in scores for 8 of 
the 10 tests in those who received Tinospora. Only one 
test significantly improved in the placebo group. 

• Compared to placebo, Tinospora showed a significant 
increase in Verbal IQ score (particularly arithmetic), 
Performance IQ score (particularly mazes) and Full 
Scales IQ score. For example, the increase in Verbal IQ 
for the Tinospora group was 7.91%, while for placebo 
the increase was 1.21% (p < 0.001).  

Healthy 5-year-old children of borderline intelligence  
(IQ: 70-89) received Tinospora syrup (8 mL, three times 
per day; dried herb equivalent and plant part undefined) 
for 2 months. Assessment was completed using subjective 
and objective criteria: picture recognition test for memory, 
number cancellation test for attention, Seguin Form Board 
test which measures speed and accuracy for IQ.  

The Tinospora syrup contained 22% total solids and 44% 
total sugar, on a weight per weight basis.13 

• Memory and attention improved by about 60% 
(p < 0.001) after treatment with Tinospora. IQ scores 
were also significantly improved.  

• The effect was not as strong as that observed in 
another group who consumed Gotu Kola (Centella 
asiatica) syrup.  

Diabetes 

Preliminary results from a randomised clinical trial have 
been published. Significant reduction in blood glucose 
occurred in type 2 diabetics treated for 4 weeks with 
Tinospora extract (ghana; 1 g/day).36 The extract was 
prepared from the stem.37  

Type 2 diabetics participated in a clinical study conducted 
in India. All patients were expected to complete a  
20-minute brisk walk each day and adhere to a low-
carbohydrate diet. Participants were between 47 and  
57 years of age, with body mass index 23-24.9 kg/m2 and 
fasting blood glucose levels in the range 7.4-8.3 mmol/L. 
One group of 30 consumed Tinospora stem powder 
(50 mg/kg/day in water) for 2 weeks, while the other 30 
patients served as a control group. Assuming there was no 
significant differences between these groups at baseline 
the following results can be considered valid.38 

• Compared with the control group, treatment with 
Tinospora significantly reduced fasting blood glucose  
(-9%), total cholesterol (-13%), as well as several 
other lipids.  

• An antioxidant effect was also demonstrated: 
compared with the control group, treatment with 
Tinospora significantly improved serum levels of 
lipid peroxide (-42%) as well as superoxide 
dismutase (+37%) and catalase (+17%) activity in red 
blood cell lysate.  

Significant reductions from baseline values for fasting 
blood glucose and postprandial blood glucose occurred in 
type 2 diabetics treated with Tinospora extract (1.5 g/day; 
plant part and dried herb equivalent unknown) for  
6 months. Patients continued taking their oral 
hypoglycaemic drugs. These parameters were also 
significantly reduced in the control group (hypoglycaemic 
drugs only). From a baseline level of about 8.2 mmol/L, 
fasting blood glucose was reduced by 22.8% in those 
taking Tinospora, and 19.5% in the control group. 
Glycosylated haemoglobin reduced by 15.3% and 8%, 
respectively.39 There was no adverse effect on liver and 
kidney function.40 

Type 2 diabetics with dyslipidaemia participated in a 
controlled trial in which Tinospora stem extract (0.5 g/day, 
dried herb equivalent unknown) was added to their 
existing hypoglycaemic and statin medications. The 
baseline blood glucose for the patients was  
9.7-10 mmol/L and both groups had similar levels of 
physical activity. After 60 days of treatment, significant 
reduction in the levels of total cholesterol, LDL-cholesterol, 
triglycerides and VLDL-cholesterol were observed in both 
groups. A drop of 4.3% for blood glucose occurred for 
those taking Tinospora which did not quite reach 
significance (p = 0.06), while the control group 
experienced a reduction of 2.4%. Tinospora produced a 
significant reduction in blood levels of high-sensitivity 
C-reactive protein, an inflammatory marker for 
cardiovascular disease, which was not evident in the 
control group.41 

Other Conditions 

A double-blind trial evaluated the efficacy standardised 
extract of Tinospora stem (900 mg/day, dried herb 
equivalent not published) in patients with allergic rhinitis. 
Participants were randomly assigned to receive Tinospora 
or placebo for 8 weeks. Rescue medications were allowed. 
Seventy-one patients completed the trial. Tinospora 
significantly decreased all symptoms of allergic rhinitis: 
nasal discharge, sneezing, nasal obstruction and nasal 
pruritus. In addition, the total leukocyte count increased in 
69% of those treated with Tinospora compared with 11% 
of the placebo group. The cytology of nasal smear was also 
significantly better for those treated with Tinospora: 
decreases in eosinophil and neutrophil count and the 
absence of goblet cells. This suggests antiallergic and anti-
inflammatory effects not observed in the placebo group.42 
The extract is thought to be a 10-15:1 extract, and was 
standardised for the level of bitter principles. 
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The effect of a concentrated aqueous extract of Tinospora 
stem on liver function was determined in several studies 
with a small group of moderate chronic alcoholics. 
Tinospora was taken for 14 days. During this period the 
participants continued consuming alcohol, corresponding 
to 3 standard drinks per day. Compared to baseline values, 
treatment with Tinospora resulted in significant 
reductions in liver enzymes.19,43,44 For example, serum 
GGT (gamma-glutamyltransferase) was reduced by 38%, 
AST (aspartate aminotransferase) by 32% and ALT (alanine 
aminotransferase) by 39%.19 In addition, treatment with 
Tinospora significantly raised plasma glutathione and 
reduced plasma levels of malondialdehyde, indicative of a 
favourable antioxidant effect.43 The preparation was 
variously described as an aqueous/solid extract19,44 and 
juice,43 prepared each day by an Ayurvedic physician: fresh 
stems of T. cordifolia were washed, ground into a paste, 
homogenised or extracted with water in a 1:5 ratio, then 
the extract was filtered and 100 mL was freeze dried, and 
taken each day.19,43,44 This implies a daily dose of 20 g of 
fresh stem. If however, the classic Ayurvedic fresh juice 
preparation (swaras) was prepared and administered, the 
trial used a high dose by classical standards, as the usual 
dose of swaras is 10-20 mL/day.14  

A single-blind, randomised pilot study conducted in the 
Philippines compared treatment with Tinospora lotion or 
permethrin lotion in patients with clinically-diagnosed 
scabies infestation. A 1:3 aqueous ethanol extract was 
percolated from T. cordifolia stem, concentrated and then 
prepared in a lotion. Patients were instructed to apply 
either lotion after a bath at night, for three consecutive 
days per week for 2 weeks. Patients were assessed for  
5 weeks. The results of 60 patients (aged 2-22 years) were 
available for analysis. The severity of skin lesions was 
assessed using the global evaluation score, which is a total 
of the scores of pruritus, erythema, presence of primary 
lesions (papules, vesicles and pustules) and secondary 
lesions (excoriations, erosions and ulcerations).45 Blood 
was taken before and after the second and fourth weeks 
to measure interleukins (IL-1, IL-6 and IL-8).46  

• Tinospora lotion significantly reduced the mean global 
evaluation score and degree of infestation after  
28 days. For the Tinospora group, on the seventh day, 
67% had mild to excellent improvement; on day 28, 
70% of patients had clearance of lesions. The results 
were comparable to that achieved by permethrin 
lotion.  

• Tinospora lotion significantly reduced levels of IL-1 
and IL-6 from day 14 to day 28. These results were 
comparable to permethrin lotion. Permethrin lotion 
was more effective in reducing IL-8 levels during the 
first two weeks, however, Tinospora lotion decreased 
the cytokine level to the same level as permethrin on 
day 28. Reducing the levels of these cytokines in 
scabies infestation may inhibit hyperkeratosis and 
infiltration of inflammatory cells into these lesions. 

Safety 

The Ayurvedic literature reports that Tinospora cordifolia 
can cause constipation if taken regularly at high doses.22 

Acute and chronic toxicity studies in animals with extracts 
of Tinospora cordifolia stem or whole plant indicate it has 
low toxicity.24,47 A series of in vitro and in vivo tests found 
aqueous extract of Tinospora stem did not exhibit 
genotoxic effects.48 

The potential effect of Tinospora on male fertility has been 
investigated in several animal studies. The weight of male 
reproductive tissues and testes was decreased, and sperm 
count and/or sperm quality was substantially reduced in 
rats fed for 60 days with concentrated extracts of stem 
(400-666 mg/day alcoholic extracts;49,50 100 mg/day of a 
15:1 aqueous extract (equivalent to about 16.5 g/day of 
dried stem in a 70-kg human)).51 Dried and powdered 
whole plant of Tinospora (1 g/kg) added to the diet of 
rams for 2 months did not have a significant effect on 
semen quality.52 Although the results are conflicting, in 
terms of reducing fertility, caution may be warranted in 
men consuming Tinospora, particularly at high doses. 

Supplementation of powdered Tinospora stem to the diet 
of early lactating buffaloes increased milk production and 
milk quality. Similar effects were observed for cows 
supplemented with powdered Tinospora stem prior to, and 
after, calving.53,54 

Major Actions 
Immune enhancing, tonic, adaptogen. 

Indications 
• Conditions involving chronic immune suppression, chronic 

infections; support during cancer treatment. 
• Fatigue, stress, mental and/or physical exhaustion. 
• Dyspepsia, reduced appetite. 

• Adjunctive treatment for diabetes, liver conditions, allergic 
rhinitis, and to support memory and cognitive function. 
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