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Abstract 

Tinospora cordifolia (Willd.) Hook. f. & Thoms., often known as Guduchi or Giloy, is a 

medicinal plant from the Menispermaceae family that has been used in traditional Ayurvedic 

medicine for hundreds of years. This in-depth research looks at the pharmacognostic 

properties, phytochemical makeup, and several ways it can be used to treat illnesses in both 

traditional and modern medicine. Alkaloids, glycosides, steroids, diterpenoid lactones, and 

phenolic compounds are only some of the many bioactive components found in the plant. 

These compounds provide the plant a wide range of pharmacological capabilities. Clinical 

and preclinical investigations have shown that it has strong anti-diabetic, immunomodulatory, 

anti-inflammatory, hepatoprotective, and antibacterial effects. This review brings together 

everything we know about T. cordifolia's medicinal characteristics. It talks about how it 

could be used to make new drugs and the need for more clinical testing and standardisation. 
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1. Introduction 

For a long time, traditional health systems have known that plant-based medicines can help 

people heal. Many modern drugs are based on natural items. In the Indian subcontinent, 

Tinospora cordifolia is one of the most studied and used medicinal herbs. It belongs to the 

Menispermaceae family. In Sanskrit, it is called Guduchi; in Hindi, it is called Giloy; and in 

English, it is called Heart-leaved Moonseed. This climbing shrub is known as "Amrita" 

(divine nectar) in Ayurvedic literature because people thought it could provide life (Singh et 

al., 2019).  Because Ayurveda and other traditional medicine systems use the plant a lot, 

scientists are very interested in using contemporary research methods to prove its healing 

claims. Modern research has shown that a complex phytochemical profile is responsible for a 

wide range of pharmacological effects, from changing the immune system to killing bacteria. 

This thorough review tries to bring together what we already know about T. cordifolia's 

pharmacognosy, phytochemistry, and clinical uses, giving us a better idea of how it could be 

used in modern medicine. 
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2. Botanical Description and Pharmacognosy 

2.1 Morphological Characteristics 

Tinospora cordifolia is a big, smooth, perennial climbing shrub with weak, fleshy stems. The 

plant has unique physical traits that make it easy to identify and put into a taxonomic group. 

When young, the stems are soft and juicy. As they get older, they turn into wood and have a 

distinctive papery bark with large longitudinal furrows. The plant has heart-shaped leaves 

that are membranous, petiolate, and arranged in an alternating pattern. The leaves are 5 to 10 

cm long and have clear palmate venation patterns (Kumar et al., 2020).  The flowers of T. 

cordifolia are tiny, one-sexed, and grow in axillary racemes or spikes. Male flowers normally 

grow in groups, while female flowers usually grow alone. The plant makes little drupes that 

are the size of peas and turn bright red when they are ripe. Each drupe has one bent seed 

within. These morphological traits are key pharmacognostic markers that help identify plants 

and assess their quality for use in pharmaceuticals.  

2.2 Geographical Distribution and Habitat 

T. cordifolia grows in many tropical and subtropical areas, but it is most common in India, 

Sri Lanka, Myanmar, and parts of South-east Asia. The plant does best in deciduous 

woodlands, where it usually grows between sea level and 1000 metres above sea level. It can 

grow in a wide range of soil types and climates, but it does best in soils that drain well and 

have the right amount of moisture. Because the plant is found in so many places, its 

phytochemical makeup varies from place to place. This means that there need to be 

standardisation processes for therapeutic uses (Patel & Mishra, 2011). 

2.3 Microscopic Characteristics 

Microscopic analysis of T. cordifolia stems reveals distinctive anatomical characteristics 

crucial for verification. The transverse section exhibits a circular profile with clearly defined 

regions, comprising the epidermis, cortex, endodermis, pericycle, and central vascular 

system. The cortex comprises many starch granules, calcium oxalate crystals, and dispersed 

stone cells. The vascular bundles are organised in a circular configuration, with well-

developed xylem and phloem tissues. These microscopic characteristics function as 

dependable metrics for the quality control and standardisation of T. cordifolia formulations. 
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Figure 1: A: Plant of Tinospora cordifolia; B: Stem of Tinospora cordifolia 

 

3. Phytochemical Profile 

3.1 Primary Metabolites 

The phytochemical profile of T. cordifolia includes a variety of bioactive substances that 

enhance its medicinal efficacy. Primary metabolites encompass carbohydrates, proteins, and 

lipids, which furnish fundamental nutritional value and act as precursors for the formation of 

secondary metabolites. The plant has substantial quantities of starch, cellulose, and other 

sugars, enhancing its historical application as a nutritional tonic. 

3.2 Secondary Metabolites 

The therapeutic efficacy of T. cordifolia is primarily attributed to its rich secondary 

metabolite profile, which includes several distinct chemical classes: 

Alkaloids 

T. cordifolia comprises several alkaloids, such as berberine, palmatine, tetrahydropalmatine, 

and magnoflorine. These isoquinoline alkaloids substantially enhance the plant's antibacterial, 

anti-inflammatory, and immunomodulatory characteristics. Berberine has been thoroughly 

investigated for its anti-diabetic and hepatoprotective properties (Sharma et al., 2018). 

Glycosides 

The plant contains various glycosides, including cardiac glycosides and saponins. These 

compounds contribute to the plant's cardioprotective and adaptogenic properties. 

Tinocordiside, a specific glycoside isolated from T. cordifolia, has demonstrated significant 

immunostimulant activity in preclinical studies. 

Steroids and Terpenoids 

T. cordifolia produces many steroidal chemicals, such as β-sitosterol, δ-sitosterol, and 

different triterpenes. These chemicals enhance the plant's anti-inflammatory and 
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hepatoprotective properties. Diterpenoid lactones, specifically tinosporin and cordioside, 

have demonstrated significant therapeutic potential across multiple disease models. 

Phenolic Compounds 

The plant contains various phenolic compounds, including flavonoids, tannins, and phenolic 

acids. These compounds contribute to the plant's antioxidant properties and play crucial roles 

in protecting against oxidative stress-related disorders. 

4. Traditional Uses and Ethnopharmacology 

4.1 Ayurvedic Applications 

T. cordifolia is categorised in Ayurvedic medicine as a Rasayana (rejuvenative) substance, 

possessing Madhura (sweet), Tikta (bitter), and Kashaya (astringent) flavours. Conventional 

books delineate its application in addressing multiple ailments, including fever (Jwara), 

diabetes (Prameha), jaundice (Kamala), dysentery (Atisara), and dermatological disorders 

(Kushtha). The plant is regarded as especially efficacious in bolstering immunity and 

fostering longevity (Saha & Ghosh, 2012). 

4.2 Folk Medicine Applications 

T. cordifolia is widely utilised in various folk medicine systems outside its traditional 

Ayurvedic usage. Rural populations typically utilise the herb for the treatment of malaria, TB, 

urinary tract infections, and diverse inflammatory disorders. The juice extracted from young 

stems is frequently utilised as an immunomodulator and a general health tonic. 

4.3 Preparation Methods 

Conventional preparation techniques for T. cordifolia encompass decoctions, powders, fresh 

juice extraction, and fermented formulations. The Ayurvedic classic Charaka Samhita 

delineates particular processing techniques, including Swarasa (fresh juice), Kwatha 

(decoction), and Churna (powder) preparations, each designed for distinct therapeutic 

purposes. 

5. Modern Pharmacological Activities 

5.1 Immunomodulatory Activity 

Extensive research has validated T. cordifolia's traditional use as an immunomodulator. 

Studies show that it can improve both cellular and humoral immune responses. The extract 

from the plant makes macrophages more active, makes more antibodies, and makes T-

lymphocytes grow faster. Because of these immunostimulant qualities, it is useful for treating 

illnesses when the immune system is weak and as an add-on to standard treatments (Raghu et 

al., 2006). Clinical experiments have revealed that T. cordifolia extract greatly boosts 

immunological parameters in HIV-positive individuals. 60% of the patients who had the 

extract said their symptoms became better compared to those who got a placebo (Agarwal et 

al., 1999). Researchers have found seven immunomodulatory chemicals from diverse 
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chemical families. This suggests that the plant's immunomodulatory effects come from the 

combined effects of several substances (Desai et al., 2007). Recent research has identified a 

25 kDa immunomodulatory protein from the stem of T. cordifolia that has strong adjuvant 

effects on mucosal immunity (Singh et al., 2020).). 

5.2 Anti-diabetic Activity 

Several studies have shown that T. cordifolia can help with diabetes in different ways, such 

as making insulin more effective, increasing glucose uptake, and regenerating pancreatic β-

cells.  Clinical research have shown that type 2 diabetes patients' fasting blood glucose levels 

go down a lot and their glycemic control gets better.  Because it can change how glucose is 

used in the body, the plant could be a good natural way to help people with diabetes.  

Research on diabetic rats that were given streptozotocin has demonstrated that different T. 

cordifolia stem extracts have strong anti-diabetic effects (Grover et al., 2000).  Network 

pharmacology research has shown that T. cordifolia affects several molecular pathways that 

are involved in the development of diabetes, which helps us understand how it works as a 

treatment.  The plant also protects against diabetic neuropathy by stopping the action of 

aldose reductase (Nadig et al., 2012).  

5.3 Hepatoprotective Activity 

T. cordifolia has strong hepatoprotective effects against a number of substances that can 

damage the liver. Studies show that it can restore liver function parameters, lower 

inflammation in the liver, and encourage the growth of new liver cells. The plant protects the 

liver by acting as an antioxidant, stabilising membranes, and speeding up the liver's ability to 

get rid of toxins. According to research, T. cordifolia aqueous extract protects rats' livers 

from damage caused by carbon tetrachloride by removing free radicals (Kumar et al., 2013). 

It's crucial to note, nevertheless, that reports of hepatotoxicity have come from people who 

confused this plant with morphologically similar species like T. crispa. 

5.4 Anti-inflammatory and Analgesic Activities 

The plant has strong anti-inflammatory effects because it stops inflammatory mediators 

including prostaglandins, leukotrienes, and cytokines from working. After treatment with T. 

cordifolia, both acute and chronic inflammatory models showed a big drop in inflammation 

markers. The herb also has pain-relieving qualities, which backs up its historic use for pain 

relief. Studies have shown that the bioactive part of T. cordifolia stops proinflammatory 

pathways from working, which helps explain how it works to reduce inflammation (Amresh 

et al., 2017). Different experimental models have shown that the herb can help with arthritis 

and pain, which supports its traditional uses (Srinivasan et al., 2008). 

5.5 Antimicrobial Activity 

T. cordifolia has antibacterial efficacy against a wide range of bacterial, viral, and fungal 

diseases. Recent research has shown that it works against bacterial strains that are resistant to 

many drugs, such as methicillin-resistant Staphylococcus aureus (MRSA) and germs that are 

resistant to carbapenems. The plant's antimicrobial capabilities include breaking down cell 
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walls, stopping protein synthesis, and interfering with the replication of microbial DNA 

(Singh et al., 2015). 

5.6 Antioxidant Activity 

The plant exhibits significant antioxidant activity through multiple mechanisms including 

free radical scavenging, metal chelation, and enzyme induction. Studies demonstrate its 

ability to reduce oxidative stress markers and enhance endogenous antioxidant enzyme 

activities. This antioxidant potential contributes to its protective effects against various 

degenerative diseases. 

Table 1. Pharmacological Activities and Clinical Applications of Tinospora cordifolia 

Activity Key Compounds Clinical Evidence References 

Immunomodulatory 
Tinocordiside, G1-4A 

fraction 

60% symptom 

improvement in 

HIV patients 

Raghu et al., 

2006 

Anti-diabetic Berberine, Alkaloids 

Significant 

reduction in FBG, 

HbA1c 

Purandare & 

Saraph, 2012 

Hepatoprotective β-sitosterol, Phenolics 
Protection against 

CCl₄ hepatotoxicity 

Kumar et al., 

2013 

Anti-inflammatory 
Diterpenoids, 

Flavonoids 

Reduced 

inflammatory 

markers 

Amresh et al., 

2017 

Antimicrobial Berberine, Palmatine 
Effective against 

MRSA 

Singh et al., 

2015 

Antioxidant Phenolic compounds 

Enhanced 

endogenous 

antioxidants 

Sharma et al., 

2018 

Abbreviations: FBG = Fasting Blood Glucose; HbA1c = Glycated Hemoglobin; MRSA = 

Methicillin-Resistant Staphylococcus aureus; CCl₄ = Carbon tetrachloride 

6. Clinical Applications and Evidence 

6.1 Diabetes Management 

Clinical research have shown that T. cordifolia can help with diabetes management, which is 

a good sign. A randomised controlled research with type 2 diabetes patients found that taking 

T. cordifolia led to big drops in fasting blood glucose, postprandial glucose, and HbA1c 

levels. The treatment was well-tolerated and had few side effects, which supports its possible 

use as an additional therapy for managing diabetes (Raghuvanshi et al., 2010). Systematic 

reviews have shown that well-designed clinical studies are very important for making 

conclusive claims about T. cordifolia's effectiveness in treating diabetes (Sood et al., 2015). 



International Journal of Science and Technology (IJST) 

ISSN: 3049-1118, Volume- 1, Issue- 3 (Jul – Sep 2024) 

IJST       www.ijstjournal.com        7  

Cellular models have shown that the plant can increase the absorption of glucose, which 

supports its anti-diabetic benefits (Grover et al., 2005). 

6.2 Respiratory Disorders 

T. cordifolia has been demonstrated to be effective in treating asthma, bronchitis, and other 

respiratory diseases that keep coming back. Clinical studies show that patients who have T. 

cordifolia treatment have better lung function, lower levels of inflammatory markers, and 

fewer respiratory episodes. Recent systematic studies have looked into the possible use of T. 

cordifolia in treating COVID-19. They focused on its ability to change the immune system, 

which may help keep the lungs healthy during viral infections (Sharma et al., 2021). The 

plant's ability to reduce inflammation and change the immune system helps it help people 

with respiratory problems. 

6.3 Liver Disorders 

Clinical applications of T. cordifolia in liver disorders have shown encouraging results. 

Studies in patients with viral hepatitis, drug-induced hepatotoxicity, and fatty liver disease 

demonstrate improved liver function tests, reduced inflammation markers, and enhanced 

overall liver health following treatment with standardized T. cordifolia extracts. The 

hepatoprotective effects have been particularly well-documented in experimental models of 

chemically-induced liver damage (Peer & Sharma, 1989). However, proper species 

identification is crucial, as confusion with T. crispa has resulted in cases of hepatotoxicity, 

emphasizing the importance of botanical authentication in clinical applications (Langrand et 

al., 2019). 

6.4 Immune Enhancement 

Clinical studies have validated T. cordifolia's immunomodulatory effects in various patient 

populations. Cancer patients receiving chemotherapy showed improved immune parameters 

and reduced treatment-related side effects when supplemented with T. cordifolia extracts. 

Similar benefits have been observed in elderly populations and immunocompromised 

individuals. 

7. Safety Profile and Toxicology 

7.1 Acute Toxicity Studies 

Acute toxicity investigations in laboratory animals have revealed T. cordifolia superior safety 

profile. The oral administration of plant extracts at levels of up to 2000 mg/kg body weight 

resulted in no mortality or notable side effects. These results corroborate the plant's 

established safety and offer dosage recommendations for therapeutic use. Numerous 

preclinical safety studies have consistently demonstrated the lack of acute toxic effects, so 

establishing a favourable therapeutic index for T. cordifolia formulations. 

7.2 Chronic Toxicity Studies 
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Long-term toxicity studies spanning 90 days in rodent models showed no significant organ 

toxicity or behavioral changes at therapeutic doses. Hematological and biochemical 

parameters remained within normal ranges, indicating the plant's safety for prolonged use 

(Rege et al., 1989). Comprehensive toxicological evaluations have supported the traditional 

use of T. cordifolia as a safe herbal medicine when properly identified and prepared 

according to established protocols. 

7.3 Clinical Safety 

Clinical studies have reported minimal adverse effects associated with T. cordifolia use. 

Occasional mild gastrointestinal disturbances have been reported, typically resolving with 

continued use or dose adjustment. No serious adverse events have been attributed to T. 

cordifolia in clinical trials, supporting its safety profile in human use (Badar et al., 2005). 

However, proper botanical identification is essential, as adulteration or confusion with related 

species like T. crispa can lead to hepatotoxicity (Langrand et al., 2019). Quality control 

measures and standardization protocols are therefore crucial for ensuring clinical safety. 

Conclusion 

Tinospora cordifolia exemplifies the potential of traditional medicinal knowledge to 

influence contemporary therapeutic advancements. The plant's significant phytochemical 

variety supports its wide range of pharmacological effects, confirming numerous historic 

medicinal uses. Clinical evidence substantiates its effectiveness in diabetic management, 

immunological augmentation, hepatic protection, and other inflammatory disorders. The 

superior safety profile and little side effects render T. cordifolia a compelling choice for both 

preventive and therapeutic uses. Nonetheless, issues in standardisation and the necessity for 

comprehensive clinical validation persist as significant factors for broad clinical use.  

Future investigations have to concentrate on establishing standardised formulations, 

executing more extensive clinical studies, and examining innovative therapeutic uses. The 

amalgamation of traditional knowledge and contemporary scientific methodologies will 

persist in revealing T. cordifolia's complete therapeutic potential, enhancing global healthcare 

via evidence-based natural medicine strategies. The increasing need for safe and effective 

natural medicines positions T. cordifolia as a viable alternative for tackling many health 

issues.  
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