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ABSTRACT: Tinospora cordifolia, commonly 

known as Guduchi or Giloy, is an important 

medicinal plant belonging to the family 

Menispermaceae and has been widely used in 

traditional systems of medicine, especially 

Ayurveda, for the treatment of various diseases. The 

plant is rich in diverse bioactive phytoconstituents 

such as alkaloids, glycosides, diterpenoids, steroids, 

flavonoids, polysaccharides and phenolic 

compounds, which are responsible for its broad 

spectrum of pharmacological activities. Different 

parts of the plant including stem, leaves and roots 

possess significant medicinal properties such as 

immunomodulatory, anti-inflammatory, antioxidant, 

antimicrobial, hepatoprotective, antidiabetic, 

anticancer and anti-stress activities. Various 

phytochemical extraction, isolation and 

characterization techniques including High 

Performance Thin Layer Chromatography (HPTLC) 

have been employed for the identification and 

standardization of active constituents present in the 

plant. Several experimental and clinical studies 

reported in recent literature support the therapeutic 

potential of Tinospora cordifolia in modern medicine. 

This review highlights the taxonomy, botanical 

description, phytochemistry, microscopical 

characteristics, traditional uses and pharmacological 

activities of Tinospora cordifolia along with its 

importance in herbal drug research and development. 

The study emphasizes the significance of this 

medicinal plant as a promising source for the 

development of safe and effective 

phytopharmaceuticals. 
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I. INTRODUCTION 

Tinospora cordifolia is widely recognized 

as Guduchi or Giloy is a traditional medicinal plant 

belonging to the Menispermaceae family of 

moonseeds. It has been used in ayurveda in an 

attempt to treat various disorders.1 It is a thoroughly 

branched deciduous, twiner. It is known as "heart 

leave moonseed"2. The plant has many vernacular 

names. It is named in Latin as Tinospora cordifolia 

by (Miers) Hook. F. & Thomson 3. This family is a 

rich source of terpenes and alkaloids. They generally 

climb or twin, frequently with shrubs 4. Tinospora 

cordifolia owing to the Menispermaceae family, 

scattered in tropical India and reaching an altitude of 

1000 feet in South Asia, Indonesia, the Philippines, 

Thailand, Myanmar, China, Sri Lanka and 

worldwide.5 It is present in a wide variety of soil, acid 

to alkaline, and requires a modest amount of soil 

moisture is commonly used in therapeutic folk and 

ayurvedic         systems 6. Tinospora cordifolia have 

rich amount of different phytoconstituents such as 

Alkaloids, Diterpenoids, Lactones, Glycoside, 

Steroids, Sesquiterpenoids, Phenolic aliphatic and 

polysaccharides.  Tinospora cordifolia is indeed one 

of the plants of tremendous promise regarding its 

ability to tackle the disease. It has anti-allergic, anti-

inflammatory, immunosuppressive, 

immunomodulatory, anticancer, hypoglycemia plant. 

Besides these, it is also known for its antibacterial 

and antioxidant properties 7. 

Tinospora cordifolia is a wide deciduous, 

glabrous, rapidly ascending shrub with several 

coiling branches extending approximately 3-4 feet in 

height and roughly 1 foot long 8. Tinospora 

https://en.wikipedia.org/wiki/Ayurveda
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cordifolia's stem is quite scrumptious, with long 

filiform fleshy aerial branch roots 9. The plant stem is 

greyish brown-black in colour, bitter in texture, soft 

wooded, dry, cylindrical, and also in circumference 

from 5 mm to 25 mm 10. The leaves are simple, 5-10 

cm long, alternating, exstipulated, long petiolate (2.5-

7 cm), rounded cordate with multi-coated reticulated 

midrib. From the branches appear long tentacle-like 

aerial roots 11. The bark is slender, greyish, or texture 

creamy when exposed to meticulously peeled stem 12. 

The flowers are yellow or yellow-greenish, and tiny. 

The male flowers are concentrated in adjunct and 

terminal racemes or racemose panicles, while the 

females are usually solitary 13. The composite fruit is 

red, fleshy, with extensive drupelets on a thick stalk 

with border sub-terminal form, coloured scarlet 14. 

The curved seed has been documented for this plant. 

Hence, this family is also recognized as the moonseed 

family. Seeing as seeds are curved in shape, the 

embryo also turned in instinctively for curving form. 

Alternatively, the endocarp is decorated in varied 

contexts and gave valuable taxonomic characters15.  

 

SYNONYMS16 

1. Menispermum crispum Linnaeus 

2. Tinospora gibbericaulis Handel-Mazzetti  

3. Tinospora mastersii Diels  

4. Tinospora rumphii Boerlage  

5. Tinospora thorelii Gagnepain. 

 

VERNACULAR NAMES17 

 

SL.NO LANGUAGES VERNACULAR 

NAMES 

1 Malayalam Chittamruthu 

2 Tamil Amridavalli 

3 English Tinospora 

4 Hindi Giloe, Gulbel 

5 Telugu Guduchi, Iruluchi 

6 Urdu Guruch 

7 Sanskrit Amrita, Guduchi 

8 Oriya Gulancha 

9 Marathi Ambarvel, Giroli 

10 Kannada Amrutha Balli 

11 Gujarathi Garo 

 

 TAXONOMICAL CLASSIFICATION18 

 

Kingdom Plantae 

Division Magnoliophyta 

Class Magnoliopsida 

Subclass Polypetalae 

Order Ranunculales 

Family Menispermaceae 

Genus Tinospora 

Species Tinospora cordifolia 

 

BOTANICAL DESCRIPTION 19 

Tinospora cordifolia is a large, deciduous extensively 

spreading climbing shrub with several elongated 

twining branches. Leaves are simple, alternate, 

exstipulate, and broadly ovate or ovate-cordate 

(heart-shaped). They are 10–20 cm long, with 7 

nerves, membranous, and possess long petioles (up to 

15 cm) that are twisted, pulvinate at base and apex. 

The stem is extensively spreading, glabrous, 

succulent, and often produces long, filiform aerial 

roots. The bark is creamy white to grey, deeply 

spirally cleft, and marked with lenticels. Aerial Roots 

are long, slender, fleshy, thread-like structure it is 

about 3-6 cm that arises from mature branches and 

grow downwards, which function to cling and climb. 

Flowers are small, yellow or greenish-

yellow, and unisexual (appearing when the plant is 

leafless). Male flowers are clustered, while female 

flowers are solitary. They bloom on axillary/terminal 

racemes during summer. 

Fruits are succulent, ovoid, smooth drupelets that turn 

bright red or orange-red when ripe. They grow in 

clusters of 1–3 and develop in winter. 

Seed35: Small curved or half-moon shaped, and 

endospermic. The seeds are contained in shiny red or 

orange ovoid drupes that are about 5-8mmLong. 

      Fig 1: Plant of Tinospora cordifolia 
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Fig 2 : Botanical characteristic of Tinospora cordifolia 

 

MICROSCOPY OF STEM 

Microscopy of stem shows 2-3 layers of 

cork followed by 4-5 layered phellogen. Outer most 

layer of cork is differentiating into outer zone of thick 

walled brownish and compressed cells, inner zone of 

thin walled colourless, tangentially arranged 3-7 rows 

of cells. Cork is broken at some places due to opening 

of lenticels. Cortex is wide parenchymatous zone 

contain large columnar type cells filled with 

mucilage. Cortical cells of outer rows smaller than 

the inner one, just within the opening of lenticels, 

groups of sclereids consisting of 2-8 cells found in 

this region, outer zone of cortex consists of 2-4 rows 

of irregularly arranged, tangentially elongated 

chlorenchymatous cells, cortical cells situated 

towards inner side, polygonal in shape and filled with 

plenty of starch grains. Starch grains are simple, 

ovoid, or irregularly ovoid-elliptical, occasionally 

compound of 2-4 components. Several mucilage 

canals are found scattered in the cortex along with 

tannin containing cells. Transversely cut surface of 

stem show secondary anomalous growth. Xylem is 

stellate in structure. Xylem is united at the centre, 

thereby completely obliterating the pith and giving 

xylem a stellate appearance with the phloem at the 

ends of radii. Stem is characterized by the presence 

of bicollateral vascular bundles with wedge shaped 

strips of xylem externally surrounded by semicircular 

strips of phloem surrounded by pericyclic fibres. 

Pericycle is 10-12 celled layer associated with a large 

number of crystal fibres containing a single prism in 

each chamber. Wide medullary rays 16-20 cells, with 

alternating vascular zone composed of 15-16 or more 

wedge-shaped strips of xylem, externally surrounded 

by semi-circular strips of phloem 8-12 cells which 

composed of dense ceratenchyma. Pith mostly made 

up of large thin walled parenchymatous cells.20 

 

 

 

 

Microscopy of Tinospora cordifolia, stem 

(A) young stem of Male plant, (B) young stem of 

Female plant, (C) mature stem of male plant, (D) 

mature stem of female plant. Abbreviations: ccm: 

cork cambium; ck: cork; ct: cortex; ep: epidermis; 

hyp: hypodermis; mc: mucilage canal; mr: medullary 

rays; pf: pericyclic fibres; ph: phloem; pi: pith; tc: 

tannin containing cell; xy: xylem. 

 

 

         Fig 3 :Leaves           Fig 4:Flower          Fig 5: Fruit        Fig 6: Stem  

         Figure 7:TS of the stem of Tinospora cordifolia 
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MICROSCOPY OF AERIAL ROOT 

 Microscopy showed characterization of 

aerial root by tetra- to penta- arch primary structure. 

The cortex is divided into outer thick-walled zone 

representing the velamen and inner parenchymatous 

zone containing mucilage cells and tannin containing 

cells. Starch is present throughout the parenchyma of 

the aerial root.20 

 

MICROSCOPY OF LEAF 
 The cross section passing through midrib 

region shows slight convexo at upper side, broad 

hump at lower side and single median well developed 

collateral vascular bundle (Fig.10). The cross-section 

of lamina shows a dorsiventral structure with its 

mesophyll differentiated into palisade and spongy 

tissue. The mesophyll is clearly differentiated into a 

palisade layer made up of one row of thin-walled 

columnar cells which occupy a little more than half 

of the width of mesophyll (Fig. 1e). Palisade ratio 

range lies from 4-12. The epidermal cells are angular 

in surface view with an average density 1000-1500 

mm2and comprises of unicellular trichomes with an 

average density 1-4 mm2measuring 115-145 μm 

length and 32-42 μm width. Anomocytic stomata 

vary from 200-600 mm2 measuring 36-54 μm length 

and 18-36 μm width (Figs. h-i). Venation is reticulate 

with a number of principal veins. Veins are 

multicostate and prominent on dorsal side. Vein islet 

number and Vein-termination number are1-3 mm2 

and 6-16 mm2 respectively. The petiole is slender and 

fairly long ranging from 3 - 9 cm. The base of the 

petiole is pulvinate and slightly twisted at base (Fig. 

1b). Transverse section of petiole is more or less 

circular in outline. It shows single layered epidermis 

and a wide zone of cortex, single layered endodermis, 

wavy arrangement of 3 - 4 layers of fibrous pericycle, 

and 8 - 10 vascular bundles arranged in a ring and 

broad zone of central parenchymatous pith.20 

 

 

 

 

 

 

 

 

 

CHEMICAL CONSTITUENTS  

The chemical constituents of Tinospora cordifolia 

contains different class such as alkaloids, glycosides, 

steroids, phenolics, aliphatic compounds, 

polysaccharides, leaves are rich in protein (11.2%), 

calcium and phosphorous. The stem contains 

clerodane Furano diterpene (amritoside A, B, C and 

D) and the structure has been established by different 

spectroscopic studies. Some of the major constituents 

shows in the image.21 

 

Fig 8: Chemical constituents of Tinospora cordifolia 
 

The major constituents of Tinospora cordifolia 

terpenoids, alkaloids, lignans and steroids. 
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TRADITONAL USES OF TINOSPORA 

CORDIFOLIA 

 Anticancer, antidiabetic, 

immunomodulatory, antileprotic, antimicrobial, anti-

HIV property, antiulcer, hepatoprotective, 

antiallergic, anti-inflammatory, anti-fertility, 

osteoprotective.22 

 

PHYTOCHEMICAL ANALYSIS 

  HPTLC analysis for the phytochemicals 

was performed in Tinospora cordifolia. The extract 

was filtered using Whatman No.1 filter paper and the 

filtrate was made up to 10 mL. About 10 μL of the 

extract was applied on a precoated silica gel 60 F254 

aluminium plate as bands of 7 mm width using a 

Linomat 5 TLC applicator in High Performance Thin 

Layer Chromatography. The plate was developed in 

a chamber previously saturated with solvent vapour 

using toluene: ethyl acetate: formic acid (2:9:0.5) as 

the mobile phase. 

After development, the plate was dried with 

hot air to remove the solvent. The plate was then 

placed in a CAMAG REPROSTAR 3 photo-

documentation chamber and images were captured 

under white light, UV 254 nm, and UV 366 nm. The 

plate was then sprayed with vanillin–sulphuric acid 

reagent and heated at 100°C in a hot air oven. Finally, 

the plate was photo-documented under white light 

and UV 520 nm. The Rf values, colour of the spots, 

and densitometric scans were recorded, which 

indicated the separation of phytoconstituents such as 

alkaloids and glycosides present in the extract.23 

 

PHYTOCHEMICAL SCREENING24 

In this study the methanolic extract of Tinospora 

cordifolia (leaves and stem) are used. 

The test solution was prepared by taking 1 g of the 

extract in 25 ml of methanol. 

The preliminary phytochemical screening of 

methanolic extract of leaves and stem of Tinospora 

cordifolia showed the presence of several chemical 

compounds like alkaloid, glycoside steroids, 

triterpenoids, flavonoid, protein and amino acid, 

carbohydrate and tannins.     

Chemical 

constituents 

Test Methanol 

Alkaloid Mayer’s test 

Dragendorff’s 

test 

Wagner’s test 

+ 

+ 

 

+ 
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Carbohydrates Molisch’s test + 

Glycoside Legal’s test + 

Saponins Foam test + 

Flavonoids Shinoda test 

Lead acetate test 

+ 

+ 

Tannins Alkaline reagent + 

Proteins Xanthoprotein 

test 

+ 

Amino acid Ninhydrin test + 

Triterpenoids Salkowski test + 

Steroids Libermann 

Burchard test 

+ 

Table 3: Phytochemical screening of Tinospora 

cordifolia. 

 

PHARMACOLOGICAL ACTIVITY 

ANTIMICROBIAL ACTIVITY 

Saleem Siddiqui et al. (2025) Tinospora 

cordifolia exhibits significant antimicrobial activity 

as demonstrated in various studies. An aqueous stem 

extract (100 mg/kg/day, oral) in Swiss albino mice 

infected with Escherichia coli reduced mortality from 

100% in the control group to 17.8% in the treated 

group, indicating strong protective efficacy. 

Phytochemical constituents such as berberine and 

jatrorrhizine contribute to its antibacterial and anti-

inflammatory properties. In vitro studies further 

showed that ethanolic and methanolic extracts of the 

leaves were more effective against E. coli compared 

to aqueous extracts. Similarly, stem bark extracts 

exhibited inhibitory activity against Staphylococcus 

aureus, with methanolic extract showing the highest 

effectiveness.25 

 

IMMUNOMODULATORY ACTIVITY 

Anu Chaudhary et al. (2024) Tinospora 

cordifolia exhibits potent immunomodulatory 

activity as demonstrated in various experimental 

studies. An alcoholic extract administered at a dose 

of 100 mg/kg in a rat model showed significant 

stimulation of the haemopoietic system, evidenced by 

increased white blood cell count, bone marrow 

cellularity, and footpad thickness. Similarly, an 

aqueous extract (“Ghana” preparation) evaluated in 

an edema rat model demonstrated notable anti-

inflammatory and immunostimulatory effects by 

reducing edema. Topical application of Tinospora 

cordifolia lotion in a scabies animal model resulted 

in decreased levels of pro-inflammatory cytokines 

such as interleukin-1 and interleukin-6, along with 

reduced inflammatory changes. Additionally, 

polysaccharides such as G1-4A derived from the 

plant enhance immune response by stimulating T and 

B lymphocyte proliferation. These findings 

collectively support the strong immunoprotective 

potential of Tinospora cordifolia.26 

 

ANTI MINFLAMATORY ACTIVITY 

Acharya Balkrishna et al. (2024) 

Chloroform extract of Tinospora cordifolia was 

investigated for its anti-inflammatory potential 

against lipopolysaccharide (LPS, 1 µg/mL)-

stimulated RAW264.7 macrophages (in vitro) and 

against carrageenan-induced hind paw oedema in rats 

(in vivo). The extract exhibited a remarkable 

inhibitory effect on cytokine release in RAW264.7 

cells exposed to LPS for 20 h. However, compared 

with LPS alone-treated cells, the extract (100 

µg/mL)-treated macrophages had lower levels of 

prostaglandin E2 (PGE2, 1081.4 pg/mL), interleukin 

(IL)-1β (1202.6 pg/mL), and IL-6 (810.7 pg/mL) 

(2861.9, 2905.9, and 3949.5 pg/mL, respectively). In 

addition, the extract downregulated the LPS-

triggered transcription and translation levels of the 

proinflammatory biomarkers COX-2, TNF-α, and 

inducible nitric oxide synthase (INOS) in a dose-

dependent fashion. Moreover, pretreatment with the 

extract (100 µg/mL) reduced the COX-2 β-actin 

mRNA ratio by 72% compared to treatment with LPS 

alone, while a 200 µg/mL dose of the extract 

completely inhibited transcription. In cells pretreated 

with 100 µg/mL extract, INOS and TNF-α 

transcription levels were 47% and 46%, respectively, 

of the values observed in LPS-stimulated cells. 

Furthermore, in rats pretreated with 500 mg/kg, the 

extract inhibited oedema from 2 to 5 h, with the 

highest inhibitory effect occurring at 5 h (62.3%), 

which was comparable to that of the standard drug 

indomethacin (64.8%).27 

HEPATOPROTECTIVE ACTIVITY 

Rabiya Ahsan et al. (2023) The aqueous 

extract of Tinospora cordifolia (TCE) exhibits 

hepatoprotective effects by restoring normal vitamin 
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metabolism and reducing oxidative stress in the liver. 

It corrects altered vitamin excretion and metabolic 

intermediates through its antioxidant properties. 

Bioactive compounds such as magnoflorine and 

columbin promote liver regeneration via dopamine 

receptor and PPARα activation. TCE also enhances 

glutathione synthesis, reduces inflammation, and 

improves nutrient absorption, including biotin and 

calcium. Overall, it protects against alcohol-induced 

liver damage by modulating oxidative stress, lipid 

metabolism, and supporting hepatic regeneration.28 

 

ANTI- DIABETIC ACTIVITY)  

Kagne ss et al. (2023) The anti-diabetic 

activity of Tinospora cordifolia by administering 

stem extract (1000 mg/kg) to diabetic models and 

reported significant hypoglycemic and anti-obesity 

effects. In another study, ethanolic extract of 

Tinospora cordifolia leaves (200 and 400 mg/kg) was 

administered orally to streptozotocin-induced 

diabetic albino rats for 10–30 days. The extract 

significantly reduced blood glucose levels and 

improved insulin activity compared with diabetic 

control animals. The anti-diabetic effect is mainly 

attributed to alkaloids such as magnoflorine, 

palmatine and jatrorrhizine which enhance insulin 

secretion, improve insulin sensitivity and increase 

cellular glucose uptake.29 

 

ANTISTRESS ACTIVITY 

 Priyanka Sharma et al. (2019) 

Ethanolic extract of Tinospora cordifolia at the dose 

of 100 mg/kg gives significant anti-stress activity in 

all parameters compared with standard drug 

diazepam (dose of 2.5 mg/kg). The plant extract gives 

a moderate degree of behaviour disorders and mental 

deficit response. The clinical research showed the 

improved I. Q level of patients. In Ayurveda, it acts 

as Medhya Rasayana or brain tonic by increasing 

mind power like memory and recollection.30 

 

ANTICANCER/ANTITUMOR ACTIVITY) 

Tiwari et al. (2018) reported that the 

extracts of Tinospora cordifolia possess significant 

anti-cancer activity in various experimental models. 

The plant exhibits radioprotective properties and 

protects mice from gamma radiation. Studies on 

cultured HeLa cells treated with methylene chloride 

extracts of Tinospora cordifolia (0.5–100 µg/ml) 

showed increased cell death in a dose-dependent 

manner. Hydroalcoholic extracts also increased 

glutathione (GSH) levels and reduced 

malondialdehyde (MDA), indicating antioxidant 

activity. Hexane extract inhibited the proliferation of 

Ehrlich ascites tumor cells and induced apoptosis by 

enhancing Bax gene expression. Furthermore, 

bioactive compounds such as magnoflorine, 

palmatine, jatrorrhizine and yangambin isolated from 

T. cordifolia demonstrated cytotoxic effects against 

different tumor cells. These findings suggest that 

Tinospora cordifolia possesses significant anti-tumor 

potential with minimal toxic effects.31 

 

OSTEOPROTECTIVE ACTIVITY 

G. Abiramasundari et al. (2017) The 

ethanolic extract of aerial parts of Tinospora 

cordifolia was evaluated for osteoprotective activity 

using ovariectomized female Sprague–Dawley rats at 

a dose of 50 mg/kg/day orally. The treatment 

significantly enhanced osteoblast activity by 

increasing collagen deposition, osteocalcin levels, 

and osteogenic gene expression, while preventing 

bone loss.32 

 

ANTIOXIDANT ACTIVITY 

Ponnian Stanely Mainzen Prince et al. 

(1998) The aqueous extract of Tinospora cordifolia 

root was evaluated for its antioxidant activity in 

alloxan-induced diabetic Wistar rats. The dried root 

extract was administered orally at doses of 2.5g/kg 

and 5.0g/kg body weight for a period of six weeks. 

The treatment significantly reduced oxidative stress 

markers such as plasma thiobarbituric acid reactive 

substance (TBARS), ceruloplasmin and α-tocopherol 

levels, while it enhanced endogenous antioxidants 

including glutathions and vitamin C levels. The 

higher doses (5.0g/kg) exhibited maximum 

antioxidant activity, showing better efficacy 

compared to the standard drug glibenclamide, and 

helped restore biochemical parameters closer to 

normal, indicating strong antioxidant potential of the 

root extract in diabetic condition.33 

 

II. CONCLUSION` 
Tinospora cordifolia, commonly known as 

Guduchi or Giloy, is a well-known medicinal plant 

widely used in traditional systems of medicine, 

especially in Ayurveda. It belongs to the family 

Menispermaceae. The plant is a perennial, climbing 

shrub with heart-shaped leaves and has been used for 

centuries to promote health and treat a variety of 

ailments. The medicinal chemistry of Tinospora 

cordifolia reveals a rich diversity of bioactive 

constituents, including alkaloids (berberine, 

magnoflorine, palmatine, tinosporine), diterpenoid 

lactones (tinosporaside, cordifolide, cordioside), 

glycosides, steroids, polysaccharides, aliphatic 

compounds, phenolics, flavonoids and proteins, 
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which contribute to its broad spectrum of 

pharmacological activities. Extensive research has 

demonstrated its immunomodulatory, anti-

inflammatory, antioxidant, antidiabetic, 

hepatoprotective, nephroprotective, cardioprotective, 

neuroprotective, antimicrobial, antipyretic, 

antistress, anti-ulcer, adaptogenic, antiarthritic and 

anticancer properties. The isolation and 

characterization of these phytoconstituents from 

various parts of the plant, including stem, leaves and 

roots, have provided a scientific basis for 

understanding the mechanism of action behind its 

therapeutic effects. Current evidence supports the use 

of Tinospora cordifolia as a valuable source for the 

development of phytopharmaceuticals and functional 

health products. Moreover, its ability to act 

synergistically with conventional drugs enhances 

therapeutic efficacy and helps in reducing adverse 

effects, making it a promising candidate for 

combination therapies However, despite substantial 

research, further clinical studies, standardization of 

extracts and quality control are essential to ensure its 

safe and effective use. Tinospora cordifolia stands as 

a valuable medicinal plant with immense 

pharmacological potential. Continued 

interdisciplinary research and sustainable utilization 

of this herb can significantly contribute to the 

development of effective, safe and affordable 

therapeutic options for improving human health and 

well-being. 
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