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ABSTRACT 

 

 
Background: Tinospora cordifolia (commonly known as Giloy) is a well-recognized medicinal plant in 

traditional medicine, revered for its extensive health benefits and therapeutic potential.  This review aims to 

provide a comprehensive examination of T. cordifolia, focusing on its taxonomy, bioactive phytochemical 

constituents, historical and contemporary medicinal applications, and pharmacological properties. Emphasis 

is placed on its roles as an immunomodulatory, anti-inflammatory, antioxidant, and antimicrobial agent, 

supported by evidence from both traditional uses and modern scientific research. 

 
Methods: This review gathered literature from scientific databases, including PubMed, Google Scholar, and 

Web of Science, as well as books on traditional and herbal medicine. Studies were analyzed to provide an 

updated summary of Giloy's botanical classification, distribution, phytochemistry, and pharmacological 

effects. 

 
Results: Giloy exhibits numerous bioactive components, such as alkaloids, glycosides, and 

polysaccharides, which contribute to its wide-ranging therapeutic activities. These include immune 

modulation, anti-inflammatory, and antioxidant effects, making it a promising candidate for treating 

inflammatory and immune-related conditions. 

 
Conclusion: The existing literature supports the beneficial effects of T. cordifolia from both medicinal and 

pharmacological perspectives. Future research should focus on clinical trials to establish standardized 

dosages, long-term safety, and efficacy, especially for immune-related diseases, enhancing its potential as an 

integrative medicine component. 
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Introduction 

 

Tinospora cordifolia (commonly known as Giloy or Guduchi) is a significant medicinal plant in Ayurvedic 

medicine, valued for its extensive therapeutic potential. Native to the tropical regions of India and found 

widely across Asia, T. cordifolia belongs to the Menispermaceae family and is a deciduous, climbing shrub 

known for its resilience and medicinal adaptability. This plant has a longstanding presence in Ayurvedic 

tradition, where it is hailed as "Amrita" (meaning "immortality") for its reputed health benefits, including 

immune-boosting, anti-inflammatory, and antioxidant properties. Traditionally, different parts of the plant—

such as the stems, roots, and leaves—have been used for treating fevers, infections, diabetes, and even 

inflammatory conditions, making it a versatile remedy in folk medicine.[1] 

 
The main objective of this review is to explore the multifaceted aspects of T. cordifolia, encompassing its 

taxonomy, phytochemistry, traditional applications, and modern pharmacology. In recent years, scientific 

studies have provided insights into its active phytochemicals, such as alkaloids, glycosides, steroids, and 

flavonoids, which underlie its pharmacological activities. This review aims to integrate traditional 

knowledge with contemporary research to underscore the potential of T. cordifolia in modern pharmacology, 

emphasizing its benefits as well as the need for further clinical evaluation to support its therapeutic 

applications in contemporary medicine.[2-3] 

 

2. Taxonomy and Botanical Description 

 

2.1 Taxonomy 

 
Tinospora cordifolia, commonly known as Giloy or Guduchi, is classified as follows: 

 
 

Kingdom: Plantae Division: Magnoliophyta Class: Magnoliopsida Order: Ranunculales Family: 

Menispermaceae Genus: Tinospora 

Species: T. cordifolia 
 

This plant is closely related to other species within the Tinospora genus, such as T. crispa, which is also used 

medicinally across Southeast Asia. Regionally, it is known by various names: “Amrita” in Sanskrit, 

“Gulancha” in Bengali, “Amruthu” in Kannada, and “Giloy” in Hindi.[4] 

 

2.2 Botanical Description 

 

T. cordifolia is a climbing, deciduous shrub recognized by its heart-shaped leaves and succulent stem. 

Detailed descriptions are as follows: 

 
Leaves: The plant’s leaves are broad, heart-shaped, approximately 10-20 cm in length, and are arranged 

alternately. The long petiole and smooth, pointed leaf blade contribute to its distinct appearance. 
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Stem: The stem is cylindrical, smooth, and succulent, housing significant amounts of starch.  Medicinal 

extracts are frequently prepared from this part due to its bioactive compounds. 

 

Flowers: T. cordifolia produces small, yellow flowers arranged in racemes. The flowers are unisexual, with 

male and female flowers appearing on different plants. 

 
Fruits: The fruits are red drupes when mature, containing single seeds that support plant propagation.[5-7] 

 
Geographic Distribution and Habitat: This plant is native to tropical regions across India, Bangladesh, Sri 

Lanka, and Myanmar. Commonly found in deciduous and tropical forests, T. cordifolia thrives in humid, 

well-drained areas and often grows as a climber on large host trees . Its adaptability to various environmental 

conditions has enabled widespread use in Ayurvedic medicine.[8] 

 

These characteristics not only define the plant’s classification but also contribute to its broad use in traditional 

healing, with each part—leaves, stems, and roots—used for specific medicinal applications due to the 

presence of diverse bioactive compounds.[9] 

 

3. Phytochemistry of Tinospora cordifolia 

3.1 Phytochemical Composition 

 
 

Tinospora cordifolia (Giloy) contains a rich diversity of bioactive compounds, each contributing to its 

therapeutic effects. The primary classes of compounds include alkaloids, glycosides, steroids, flavonoids, and 

polysaccharides. Notable among these are the alkaloids berberine and magnoflorine, known for their 

antimicrobial and anti-inflammatory properties .Glycosides such as cordifolioside A and syringin have been 

linked to the plant's immunomodulatory effects, making them central to its use in traditional medicine.[10] 

 
Steroidal compounds, including ecdysterone and giloin, contribute to its adaptogenic and anti- stress 

activities. Flavonoids like quercetin and luteolin are present in high concentrations and are recognized for 

their potent antioxidant properties, which help mitigate oxidative stress and promote wound healing . 

Additionally, the polysaccharide content in T. cordifolia, including arabinogalactan, plays a role in enhancing 

immune responses by activating macrophages.[11] 

 

3.2 Extraction and Analysis Methods 

 

The extraction and analysis of T. cordifolia compounds require precise techniques to maintain the integrity 

of bioactive components. Common extraction methods include aqueous and ethanol extractions. Aqueous 

extraction is frequently used in traditional medicine to obtain glycosides and polysaccharides, while ethanol 

extraction is favored for alkaloids and flavonoids due to its ability to dissolve non-polar compounds.[12] 

 
Advanced analytical techniques are crucial in identifying and quantifying these compounds. High-

performance liquid chromatography (HPLC) is a widely used method for the separation and identification 
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of flavonoids, steroids, and alkaloids. Gas chromatography-mass spectrometry (GC-MS) is also employed, 

particularly for volatile compounds, providing a detailed profile of the plant's phytochemical composition 

.Thin-layer chromatography (TLC) serves as a preliminary screening method, allowing the separation of 

compounds for further analysis . Nuclear magnetic resonance (NMR) spectroscopy is sometimes used for 

structural elucidation of newly identified compounds in T. cordifolia, adding valuable insights into its 

pharmacologically active constituents.[13-14] 

 

4. Traditional Uses of Tinospora cordifolia 

 
4.1 Historical and Ethnomedicinal Uses 

 

Tinospora cordifolia, commonly known as Giloy, has long been recognized in Ayurveda as "Amrita" or the 

"root of immortality" for its extensive therapeutic uses. In traditional Ayurvedic medicine, Giloy is regarded 

as a Rasayana, or rejuvenative herb, widely used to enhance immunity, reduce fevers, and support overall 

health . It is also prescribed as an antipyretic to treat fevers, notably in cases of malaria and dengue, due to 

its potential to balance body temperature and relieve symptoms associated with febrile illnesses.[15] 

 
Ethnopharmacological research has documented various applications of T. cordifolia in treating respiratory 

infections, digestive disorders, and inflammatory conditions .Traditionally, the plant's stem is most commonly 

used, but its leaves and roots also contain bioactive compounds beneficial for treating digestive issues, 

such as indigestion, flatulence,   and   loss   of appetite .Additionally, T. cordifolia is believed to promote 

detoxification, often utilized as a blood purifier and liver tonic in Ayurveda.[16] 

 
4.2 Regional Applications 

 
Tinospora cordifolia is not only valued in Indian Ayurveda but also holds importance in various regional and 

indigenous medicinal practices. For instance, in rural parts of India, Giloy decoctions are traditionally 

prepared to combat ailments like diabetes and arthritis, leveraging its anti-inflammatory and anti-diabetic 

properties .In Nepal and certain Southeast Asian countries, local healers use Giloy preparations to treat 

respiratory conditions, due to its immunomodulatory and adaptogenic effects.[17-18] 

 
In Northern India, Giloy is used in combination with other herbs to enhance its efficacy in managing digestive 

issues and general weakness. In these communities, it is often combined with other herbal remedies to create 

multi-herb formulations aimed at promoting longevity and resilience to diseases. In the Andaman and Nicobar 

Islands, T. cordifolia finds application among indigenous tribes as a preventive measure against infectious 

diseases, reflecting its versatility across different cultural practices.[19-20] 

 

 

 

 

 
5. Modern Pharmacological Properties of Tinospora cordifolia 
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5.1 Immunomodulatory Activity 

 

Tinospora cordifolia is widely recognized for its potent immunomodulatory effects, making it a valuable herb 

in the management of immune-related conditions. Studies have identified its ability to activate macrophages, 

increase cytokine production, and enhance the body's overall immune response . The polysaccharides in T. 

cordifolia stimulate white blood cells and enhance phagocytosis, supporting immunity and promoting 

resilience against infections . Additionally, bioactive compounds such as alkaloids and glycosides contribute 

to its immunostimulatory effects by activating lymphocytes and modulating cell-mediated immune responses, 

suggesting potential applications in immunocompromised conditions.[21-22] 

 
5.2 Anti-inflammatory and Antioxidant Effects 

 
The anti-inflammatory activity of T. cordifolia has been extensively studied, particularly in the context of 

inflammatory disorders and oxidative stress. Research indicates that T. cordifolia  inhibits pro-inflammatory 

enzymes like cyclooxygenase (COX) and lipoxygenase (LOX), reducing the production of inflammatory 

mediators such as prostaglandins .Flavonoids and phenolic compounds within the plant scavenge free radicals, 

helping reduce oxidative stress, which is essential for preventing chronic inflammation .This antioxidant 

effect has been shown to be beneficial in managing conditions like arthritis and asthma, where 

inflammation plays a key role.[23] 

 
5.3 Antimicrobial and Antiviral Activity 

 
T. cordifolia exhibits promising antimicrobial activity, particularly against bacterial strains such as 

Escherichia coli, Staphylococcus aureus, and Pseudomonas aeruginosa .Its antiviral effects have also been 

documented, showing efficacy against viruses such as hepatitis B and the herpes simplex virus, attributed to 

the presence of diterpenoid lactones and polysaccharides. Additionally, the plant has shown potential against 

fungal pathogens, which makes it a candidate for treating fungal infections as well.[24] 

 
5.4 Other Pharmacological Activities 

 
Beyond its immune and antimicrobial properties, Tinospora cordifolia has shown multiple pharmacological 

activities. Notable examples include: 

Antidiabetic Activity: Clinical studies have demonstrated that T. cordifolia can help regulate blood glucose 

levels by enhancing insulin secretion and sensitivity, thus offering benefits for diabetes management. 

Hepatoprotective Effects: It has been reported to protect the liver from damage caused by toxins like 

paracetamol and carbon tetrachloride, likely due to its antioxidant and detoxifying effects . 

 
Neuroprotective Activity: Research suggests that T. cordifolia can help prevent neurodegenerative 

conditions, as it has demonstrated the ability to reduce oxidative stress in neuronal cells and improve 

cognitive function . 

 
Anticancer Properties: Some studies have indicated that its bioactive compounds exhibit cytotoxic effects 

against cancer cell lines, including those of breast and lung cancers, making it a  potential candidate for further 
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research in oncology.[25-26] 

 

6. Toxicology and Safety of Tinospora cordifolia 

 
6.1 Toxicity Studies 

 
 

T. cordifolia is generally regarded as safe, with minimal toxicity observed in various animal and cell-based 

studies. Acute toxicity studies in rodents have shown that the plant extracts, particularly aqueous and 

ethanolic extracts, do not exhibit significant toxicity even at high doses, with LD50 values exceeding 5,000 

mg/kg body weight, indicating low toxicity potential .In another study on rats, administration of T. cordifolia 

extract for a prolonged period resulted in no marked toxic effects on hematological or biochemical parameters, 

reinforcing its safety profile. [27-28] 

 
Moreover, sub-chronic and chronic toxicity studies conducted on animals indicate that continuous use of T. 

cordifolia does not significantly affect liver or kidney function, suggesting that its bioactive compounds do 

not accumulate to toxic levels over time . Histopathological examinations in these studies showed no cellular 

abnormalities in major organs, further supporting its safety in long-term use.[29-30] 

 
6.2 Safe Dosage Range and Side Effects 

 
The recommended dosage range for T. cordifolia varies according to the preparation and administration route. 

For standardized extracts, doses ranging from 250 to 500 mg per day are 

commonly advised for general health benefits, based on findings from human and animal studies. While low to 

moderate doses are well-tolerated, higher doses, especially in individuals with certain health conditions, have 

been associated with mild adverse effects such as gastrointestinal discomfort, nausea, and, in rare cases, 

elevated liver enzymes.[31] 

 
A few studies have highlighted rare cases of hepatotoxicity when used excessively or with other medications, 

underscoring the need for further research to confirm safe dosages in individuals with pre-existing conditions 

.While liver dysfunction incidents are rare, they indicate a need for caution and healthcare provider 

consultation for prolonged use or for those with liver disease. [32] 

 
6.3 Long-term Safety Considerations 

 
Research on the long-term safety of T. cordifolia supports its traditional use for chronic conditions, 

particularly in Ayurvedic medicine. Studies suggest that its anti-inflammatory and immunomodulatory 

activities may benefit long-term users by reducing chronic disease risks, but they also emphasize the 

importance of monitoring for potential interactions with other medications.[33-34] 

 
However, due to some reports of toxicity in certain cases of polyherbal use, regulatory guidelines emphasize 

the need for standardized quality control in formulations containing T. cordifolia .As a result, researchers 

advocate for further investigation into the cumulative effects and possible adverse interactions, especially in 

populations with coexisting health conditions, to ensure both efficacy and safety in long-term 
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applications.[35-36] 

 

7. Future Directions and Research Gaps 

7.1 Pharmacokinetic and Pharmacodynamic Studies 

 
The pharmacokinetic and pharmacodynamic properties of Tinospora cordifolia (T. cordifolia) are still not fully 

understood, presenting a significant area for future research. Despite evidence of bioactivity, limited studies 

have investigated the bioavailability, metabolic pathways, and tissue distribution of its active compounds, 

such as alkaloids, terpenoids, and polysaccharides. Better understanding these parameters could help optimize 

its therapeutic efficacy . Currently, existing data on oral bioavailability indicate relatively low absorption, 

which might be improved through advanced formulation strategies, such as nanoencapsulation or liposomal 

delivery systems. [37-38] 

 

Moreover, detailed pharmacodynamic studies could elucidate mechanisms of action for T. cordifolia’s 

immunomodulatory and anti-inflammatory effects at the molecular level, helping to clarify interactions with 

immune cell receptors and pathways. Identifying specific molecular targets, including cytokines and 

transcription factors, would advance our understanding of how 

T. cordifolia modulates immune responses and may support its clinical use in treating immune- related 

conditions.[39-40] 

 
7.2 Clinical Trials and Regulatory Challenges 

 
A major limitation in the development of T. cordifolia-based therapeutics is the lack of well- designed clinical 

trials. Most existing data are derived from in vitro or animal studies, leaving a substantial gap in evidence 

from human trials. While traditional medicine practitioners have long endorsed T. cordifolia for various 

ailments, randomized controlled trials (RCTs) with larger, diverse populations are necessary to validate its 

safety and efficacy in clinical settings.[41-42] 

 
Regulatory hurdles also pose challenges, as herbal products often face difficulties in meeting stringent 

standards set for pharmaceuticals. Variability in plant composition due to environmental factors and differing 

extraction methods complicates standardization, making it challenging to meet regulatory expectations for 

consistent efficacy and safety. Addressing these issues requires establishing standardized extraction protocols 

and conducting rigorous quality control, as well as collaborative efforts among researchers, industry, and 

regulatory bodies to create clear guidelines for plant-based drug development.[43-44] 

 
7.3 Potential for Novel Therapeutic Products 

 
T. cordifolia holds significant potential for developing novel therapeutic products, particularly in combination 

with other medicinal plants that offer complementary bioactivities. For example, combining T. cordifolia with 

plants rich in flavonoids or other antioxidants could enhance its efficacy in oxidative stress-related conditions 

such as diabetes, neurodegenerative diseases, or immune deficiencies . Multi-herbal formulations, as well as 

synergistic blends targeting specific therapeutic goals (e.g., immunity, inflammation), represent promising 

research directions.[45-46] 
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Additionally, the development of various formulations, including topical applications, oral capsules, and 

injectable forms, could broaden its applicability across healthcare settings. Advances in drug delivery 

systems, such as encapsulating T. cordifolia extracts in biodegradable 

polymers, could enhance stability and bioavailability, making it feasible for use in chronic conditions 

where sustained release of active compounds is beneficial.[47-49] 

 
Continued research in these areas, coupled with innovative product development and targeted clinical studies, 

could establish T. cordifolia as a cornerstone in the modern pharmacology of plant-based medicine.[50-51] 

 

Conclusion 

 

Tinospora cordifolia, commonly known as Giloy, stands as a notable medicinal plant with a rich history in 

traditional Ayurvedic medicine. Known for its resilient nature and ability to grow in diverse environments, 

Giloy has garnered widespread recognition for its broad range of therapeutic properties. From its taxonomical 

significance to its complex phytochemical composition, Giloy offers an exceptional array of bioactive 

compounds, including alkaloids, flavonoids, and glycosides, which contribute to its extensive medicinal 

benefits. These compounds exhibit a spectrum of pharmacological activities such as antioxidant, anti- 

inflammatory, antidiabetic, antipyretic, and immunomodulatory effects, making Giloy valuable in the 

treatment of a variety of ailments, particularly those involving immune modulation and inflammation. 

 
The traditional uses of Giloy, deeply embedded in the practices of Ayurveda and other indigenous healing 

systems, highlight its role in promoting general health, enhancing immunity, and combating infections. In 

recent years, modern pharmacological studies have begun to validate these traditional claims, with scientific 

evidence supporting its efficacy against conditions such as fever, diabetes, chronic inflammation, and 

infectious diseases. Additionally, Giloy's potential as an adaptogen has made it an ideal candidate for 

addressing stress-related disorders, enhancing its significance in both preventative and therapeutic healthcare 

frameworks. 

 
Despite its promising applications, challenges remain regarding the standardization, quality control, and 

clinical validation of Giloy-based products. Standardizing extraction methods, quantifying active constituents, 

and ensuring consistent potency across formulations are essential steps for the integration of Giloy into 

modern therapeutic practices. Furthermore, extensive pharmacokinetic and pharmacodynamic studies are 

necessary to elucidate the mechanisms underlying its bioactivity and to determine safe and effective dosing 

parameters. 

 
In conclusion, Giloy offers immense potential for the development of novel therapeutic agents. Integrating 

traditional knowledge with rigorous scientific research can unlock new applications 

for this versatile plant, ultimately contributing to improved healthcare outcomes. Future research should focus 

on clinical trials, exploring its potential as a complementary therapy and developing standardized formulations 

to meet regulatory standards. With sustained research and development efforts, Tinospora cordifolia may 

soon find a definitive place in both modern medicine and global health initiatives, bridging the gap between 
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traditional wisdom and contemporary science. 
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