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Abstract 
Tinospora cordifolia (Willd.) Miers, commonly known as Giloy or Guduchi, is a well-recognised medicinal plant in Ayurveda 
with a long history of therapeutic use. In recent decades, it has gained significant attention in modern biomedical research due 
to its broad pharmacological potential. This review provides a concise yet comprehensive synthesis of current knowledge on 
its phytochemical composition, pharmacological mechanisms, clinical relevance, and safety profile. Literature was 
systematically analysed from databases including PubMed, Scopus, and Web of Science. The plant contains diverse bioactive 
constituents such as isoquinoline alkaloids (berberine, palmatine), diterpenoid lactones (tinosporide, columbin), glycosides 
(cordifoliosides), polysaccharides, and phenolic compounds. Experimental studies demonstrate immunomodulatory, 
antioxidant, anti-diabetic, anti-inflammatory, hepatoprotective, antimicrobial, and neuroprotective effects. Clinical evidence 
suggests modest benefits in metabolic and inflammatory disorders, although limitations in trial design persist. Safety data 
indicate general tolerability, with rare reports of hepatotoxicity requiring further investigation. Future research should 
prioritise standardisation, large-scale clinical trials, and mechanistic validation using advanced technologies. This review 
provides an updated framework for integrating T. cordifolia into evidence-based medicine. 
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Introduction 
Medicinal plants have historically formed the backbone of 
healthcare systems worldwide. Among these, Tinospora 
cordifolia holds a prominent position in Ayurveda as a 
Rasayana drug, traditionally used to enhance immunity, 
vitality, and longevity. Its increasing global relevance is 
linked to the rising burden of chronic diseases, limitations of 
synthetic drugs, and renewed interest in natural therapeutics. 
Scientific investigations over the past five decades have 
validated many traditional claims, revealing multi-target 
pharmacological actions. However, despite extensive 
preclinical research, the translation into clinical practice 
remains limited due to variability in extract standardization 
and insufficient high-quality trials. This review critically 
evaluates current evidence, bridging traditional knowledge 
with modern pharmacology. 
 
Botanical Description and Distribution: Tinospora 
cordifolia is a large, deciduous climbing shrub belonging to 
the family Menispermaceae. It is characterised by succulent 
stems, aerial roots, and cordate leaves. The plant is widely 
distributed across tropical regions of India, Sri Lanka, 
Bangladesh, and parts of Southeast Asia. It commonly 
grows on host trees such as Azadirachta indica and 
Mangifera indica. The stem is the most therapeutically 
important part and is widely used in traditional 
formulations. Environmental factors, host association, and 
harvesting season significantly influence its phytochemical 
composition. 
 
Phytochemical Composition: The pharmacological 
properties of T. cordifolia are attributed to its chemically 
diverse constituents: 

Alkaloids: Major alkaloids include berberine, palmatine, 
magnoflorine, and jatrorrhizine. These compounds exhibit 
antimicrobial, anti-inflammatory, and anti-diabetic 
activities, primarily through modulation of cellular 
signalling pathways such as AMPK and NF-κB. 
 
Glycosides: Furanoid diterpene glycosides such as 
tinocordiside and cordifoliosides contribute to 
immunomodulatory and metabolic effects, particularly in 
glucose regulation. Steroids and Ecdysteroids: β-sitosterol 
and ecdysterone exhibit anti-inflammatory and adaptogenic 
properties, influencing lipid metabolism and immune 
responses. 
 
Diterpenoid Lactones: Compounds such as tinosporide and 
columbin are associated with hepatoprotective and anti-
inflammatory activities. 
 
Polysaccharides: Arabinogalactan polysaccharides are key 
immunomodulatory agents that activate macrophages 
through toll-like receptor pathways. 
 
Phenolic Compounds: Phenolics such as syringic acid and 
flavonoids contribute to antioxidant and anti-inflammatory 
effects. 
 
Immunomodulatory Effects: T. cordifolia enhances both 
innate and adaptive immunity. It stimulates macrophage 
activation, cytokine production, and lymphocyte 
proliferation, supporting its traditional classification as a 
Rasayana. 
 
Antioxidant Activity: The plant exhibits strong antioxidant 
activity by scavenging free radicals and upregulating 
endogenous antioxidant enzymes such as superoxide 
dismutase and catalase. 
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Anti-diabetic Activity: Experimental studies demonstrate 
improved glucose metabolism through AMPK activation, 
enhanced insulin secretion, and inhibition of carbohydrate-
digesting enzymes. 
 
Anti-inflammatory Activity: T. cordifolia suppresses 
inflammatory mediators by inhibiting COX-2, LOX, and 
NF-κB pathways, reducing cytokine production. 
 
Hepatoprotective Effects: It protects against liver damage 
by reducing oxidative stress, stabilising cell membranes, and 
promoting hepatic regeneration. 
 
Antimicrobial Activity: The plant shows broad-spectrum 
antimicrobial activity against bacteria, fungi, and parasites, 
primarily due to alkaloid content. 
 
Anticancer and Neuroprotective Potential: Preclinical 
studies suggest apoptosis induction in cancer cells and 
neuroprotective effects via antioxidant and anti-
inflammatory mechanisms. 
 
Traditional and Ethnomedicinal Uses: In Ayurveda, T. 
cordifolia is used for fever, diabetes, inflammation, and 
immune disorders. Traditional formulations include  

Guduchi Satva and Amritarishta. Ethnomedicinal practices 
across India utilise the plant for infections, digestive 
disorders, and wound healing. 
 
Clinical Evidence: Clinical studies indicate beneficial 
effects in type 2 diabetes, allergic rhinitis, and inflammatory 
conditions. However, most studies are limited by small 
sample sizes, short durations, and lack of standardised 
extracts. More robust clinical trials are required to confirm 
efficacy. 
 
Safety and Toxicology: Preclinical studies indicate a high 
safety margin. Clinical use is generally well tolerated, with 
mild gastrointestinal side effects. Rare cases of 
hepatotoxicity have been reported, highlighting the need for 
cautious use and monitoring. Potential interactions with 
antidiabetic drugs should be considered. 
 
Challenges and Future Perspectives: Key challenges 
include lack of standardisation, insufficient clinical data, 
and incomplete mechanistic understanding. Future research 
should focus on standardised extract development, large-
scale clinical trials, omics-based mechanistic studies and 
drug development and formulation innovation. 
 
Pharmacological Activities 

 
Polysaccharides (Arabinogalactans) 

↓ 
TLR4 Activation 

↓ 
MyD88 / TRIF Pathways 

↓ 
NF-κB Activation 

↓ 
Cytokine Production (IL-6, TNF-α, IL-12) 

↓ 
Macrophage Activation & NK Cell Stimulation 

↓ 
Enhanced Immune Response 

 

Fig 1: Immunomodulatory Mechanism of Tinospora cordifolia 
 

Phenolics & Alkaloids 
↓ 

ROS Scavenging (•OH, O2•−) 
↓ 

Activation of Nrf2 Pathway 
↓ 

Upregulation of Antioxidant Enzymes 
(SOD, CAT, GPx, GST) 

↓ 
Reduction in Oxidative Stress 

↓ 
Cellular Protection 

 

Fig 2: Antioxidant Pathway Mechanism 
 

Berberine / Glycosides 
↓ 

AMPK Activation 
↓ 

↑ Glucose Uptake (Muscle) 
↓ Gluconeogenesis (Liver) 

↓ 
Improved Insulin Sensitivity 

↓ 
Reduced Blood Glucose 

 

Fig 3: Anti-diabetic Mechanism 
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Bioactive Compounds 
↓ 

Inhibition of COX-2 & 5-LOX 
↓ 

Reduced Prostaglandins & Leukotrienes 
↓ 

Inhibition of NF-κB Activation 
↓ 

↓ TNF-α, IL-1β, IL-6 
↓ 

Reduced Inflammation 
 

Fig 4: Anti-inflammatory Pathway 
 

Diterpenoids & Antioxidants 
↓ 

Reduction of Lipid Peroxidation 
↓ 

Restoration of GSH Levels 
↓ 

Stabilisation of Hepatocyte Membranes 
↓ 

Enhanced Liver Regeneration 
 

Fig 5: Hepatoprotective Mechanism 
 

Phytochemicals (Alkaloids, Glycosides, Steroids, Phenolics) 
↓ 

Multi-target Interaction 
↓ 

Immune + Metabolic + Inflammatory Pathways 
↓ 

Systems-level Therapeutic Effects 
↓ 

Disease Modulation (Diabetes, Inflammation, Infection) 
 

Fig 6: Integrated Multi-target Pharmacology 
 

Conclusion 
Tinospora cordifolia represents a unique convergence of 
traditional medicinal wisdom and modern pharmacological 
validation. The cumulative body of evidence reviewed 
herein demonstrates that this species possesses a remarkably 
broad spectrum of biological activities, underpinned by a 
chemically diverse profile that includes alkaloids, 
diterpenoids, glycosides, polysaccharides, steroids, and 
phenolic compounds. Unlike single-target synthetic drugs, 
T. cordifolia operates through multi-target and systems-level 
mechanisms, influencing interconnected biological 
pathways involved in immunity, metabolism, oxidative 
stress, inflammation, and cellular protection. 
One of the most compelling aspects of T. cordifolia is its 
immunomodulatory potential, which is mechanistically 
supported by activation of innate immune receptors, 
modulation of cytokine networks, and regulation of adaptive 
immune responses. This dual capacity to enhance immune 
function in deficient states while regulating hyperactive 
immune responses positions the plant as a promising 
candidate in the management of infectious diseases, chronic 
inflammatory disorders, and immune dysregulation. 
Similarly, its anti-diabetic activity—mediated through 
AMPK activation, insulin sensitisation, and enzymatic 
inhibition—offers a mechanistically robust basis for 
adjunctive therapy in metabolic disorders. 

Tinospora cordifolia represents a promising medicinal plant 
with multi-target pharmacological potential. While 
preclinical evidence strongly supports its therapeutic value, 
clinical validation remains limited. Advancing its role in 
modern medicine requires rigorous standardisation, well-
designed trials, and comprehensive safety evaluation. 
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