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ABSTRACT

An important medicinal plant is Tinospora Cordifolia. Tinospora cordifolia belongs
to the "Menispermaceae” family. Every portion of the plant has medicinal uses.
Traditionally, the many Falk, Ayurvedic, Unani, and Siddha medical systems have
employed the same component. The root, stem, and leaf of this plant are principally
responsible for its ceremonial medicinal significance. This is because the stems
contain more alkaloids than the leaves do. Numerous chemical constituents with a
broad range of traditional and therapeutic purposes, including anti-inflammatory,
hypoglycemic, immunomodulatory, antioxidant, anti-allergy, antipyretic, and anti-
arthritic properties, as well as use in the treatment of diabetes mellitus, fever,
arthritis, and skin problems. Information about the pharmacology, phytochemistry,
and pharmacognosy of Tinospora cordifolia is provided in this review study.
Examining T. cardifolia Hyperglycemia is a hallmark of a set of metabolic illnesses
known as diabetes mellitus (DM). It's acknowledged that there have been issues. To
control blood sugar levels in the body, this disease requires lifelong treatment;
nevertheless, oral antidiabetic medications sometimes cause undesirable side effects
such bloating, diarrhea, and stomach cramps. Finding natural remedies with
reasonably safe substances, such as plants like Tinospora cardifolia, is one method
of treating diabetes. The World Health Organization (WHO) estimates that 80
percent of people on the planet are dependent on primary healthcare. Utilizing
herbal remedies has been shown to have significant pharmacological effects. An
extensive and up-to-date review of plants and phytoconstituents with antimicrobial
and anti-diabetic properties is given in this article. These herbal compounds
interfere with primary and secondary hemostasis, which acts against components
that are involved in thrombosis. The need for more research is suggested by the
potential of herbal substances to combat a variety of ailments. With an emphasis on
papers published in English-language publications, referenced articles were
obtained from Google Scholar, PubMed, ScienceDirect, and Elsevier. The findings
of this study collectively emphasize the significance of novel phytoconstituents in
reducing the side effects of existing anti-diabetic medications. Every portion of the
plant has medicinal uses. Traditionally, the many Falk, Ayurvedic, Unani, and
Siddha medical systems have employed the same component. The root, stem, and
leaf of this plant are principally responsible for its ceremonial medicinal
significance. This is because the stems contain more alkaloids than the leaves do. a
variety of chemical elements present, traditional and pharmacological use in the
management of diabetes mellitus,
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INTRODUCTION

Hyperglycemia is a hallmark of a group of metabolic
diseases known as diabetes mellitus (DM). To control
blood sugar levels in the body, this disease requires
lifelong treatment; nevertheless, oral antidiabetic
medications sometimes cause undesirable side effects
such bloating, diarrhea, and stomach cramps. The plant
has various medicinal qualities, including the ability to
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treat jaundice, rheumatism, urinary disorders, skin
conditions, diabetes, anemia, inflammation, allergic
conditions, anti-periodic, and radioprotective qualities. It
is widely employed in traditional ayurveda
medicine.* 8% Giloya (T. cordifolia) root is used as a
strong emetic and for intestinal obstruction.
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This plant's starch promotes energy and hunger, reduces
burning sensations, and acts as a useful home cure for
chronic fever. Finding natural remedies with reasonably
safe ingredients, such as employing plants as medicines,
is one method of treating diabetes. A metabolic condition
affecting individuals of all ages and backgrounds is
diabetes mellitus (DM). An estimated 150 million people
worldwide™ have diabetes, nearly five times as many as
were thought to have the disease ten years ago.

Hypothesis/Purpose: Tinospora cordifolia is a well-
known antidiabetic herb, but nothing is known about
how it affects DKD. Thus, we evaluated the
effectiveness and mode of action of Tinospora cordifolia
extract (TC) against DKD in the current investigation. A
prospective randomized controlled trial examined the
immunomodulatory function of Tinospora cordifolia as
an adjuvant in the surgical treatment of diabetic foot
ulcers.™ wild Tinospora cordifolia Hook, known
locally as Guduchi or Amrita; in English, Indian
Tinospora, also known as Giloya or Gulancha in Hindi,
is a member of the Menispermaceae family and is found
in China, Bangladesh, Myanmar, and Sri Lanka.? is a
shrub that spreads and climbs and has many twisted
branches.

With many medicinal uses in the Ayurvedic medical
system, T. cordifolia is used to treat inflammation,
rheumatism, anemia, urinary disorders, skin diseases,
jaundice, diabetes, allergic conditions, and more.F!* The
allopathic medical method was used more often over
time. The use of phytomedicines began to wane as a
result of the allopathic drugs' speedier therapeutic
effects. When synthetic acetyl salicylic acid (aspirin) was
first made available to the public in 1897 by Friedrich
Bayer & Co., the importance of plants for human health
became apparent. Salicylic acid, the active component of
willow bark, has a safer synthetic analogue in aspirin,
which was first used as a fever and aching cure on its
own. Aspirin, digoxin (found in foxglove), quinine
(found in cinchona bark), and morphine (found in opium
poppy) are among the other common medications that
are derived from plants. According to the WHO, more
than 70% of people worldwide use herbal remedies
rather than synthetic ones.

Humanity uses herbal medicines to treat a wide range of
illnesses, including diabetes, asthma, psoriasis, diarrhea,
heart disease, lung disease, malaria, chicken pox,
cholesterol, and skin disorders. Since herbal remedies
tend to be safer, more effective, and have less side
effects, they are more popular as primary healthcare
options. Currently a major global health issue, diabetes
mellitus (DM) is a chronic metabolic disorder/syndrome
caused by a variable interaction of genetic and
environmental factors. It is characterized by abnormal
insulin secretion, insulin receptor dysfunction, or post
receptor events that affect metabolism of carbohydrates,
proteins, and fats, as well as causing damage to the
kidneys, liver, and pancreatic cells (Baynes, 1991).
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Anti-diabetic activity
The stem of this plant is generally used to cure diabetes
by S. No. Tissue Activity

1. Aerial parts: Neuroprotective,” and anti cancer
effect.®

2. Whole plant Anti ulcer,?"
oxidant,®  Cardioprotective,
activity.*!

3. Stem Anti-dyslipidemic,®? anti inflammatory,
anti bacterial,**! anti-diabetic,™ and anti malarial
activity .

4. |Root Ameliorative effect.!

anti diarrhoel,?® anti-
¥l and analgesic

32] [33]

30]

# Tinospora cordifolia: Biological roles

Numerous physiologically  significant  substances,
derived from various plant components, have been
identified, such as alkaloids, glycosides, steroids,
sesquiterpenoid, phenolics, aliphatic compounds, and
polysaccharides. These substances may be used in
clinical research because of reports that they play various
biological roles in various disease states.

Tinospora cordifolia extracts have a wide range of
applications in herbal remedies due to their anti-
inflammatory, anti-arthritic, anti-allergic, anti-microbial,
anti-periodic,  anti-spasmodic, and anti-microbial
qualities.
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Table: Active Components and Structure biological roles in Humans and Animals.
[Atkaioias

Table: Active Components and Biological roles in Humans and Animals.

Active Compounds Source Aeportud biclogical n huomans, cell lines fetarences
component effects in animals
types
Alkaloids Berbarme Stem root  izoquinoine akaloids have Anti.cancer, anti-viral e

Cholne am. ial in nflammatcn and

Palmatine rats. Anti-oxidant actwity ammmmodmuv reles

Tambetanine w mice, anti-cancer in h v -

Magnofiotine ebrich ascites carcinoma  anti dabcm

{EAC) mice. hypoghcemic
Tetrahydropalmating
ey sty in RINMSF a1
5pe msulnoma cek line

socolmbin

Tetrahydrepalmatine

Jatrorrhizne

Apgocphine alkaloids, N-formrydasendobine
2-0-£-O-gucopyranosyt {1 —»2} B-D-glucopyr
anoside (tinozcortide A, 1!

Agcrphime alkaloids, N enicbi
2-0-f2-0-gucopyranosyt{1 _.z| {1-0-ghacopyr
ancsids (tinpsestside B, 2

Glycosid, 18 lerod qucom Stem Cytotoxe action, Treats nawrologesl disorders ke (e
Furancid diterpene glucoside pratecton against ALS, Parkinzons’, dementia. motor
Tinocordisise won.mediated lipid and cognive deficits, and nearon
Tinccordifolioside pacovidation of rat brwn  loxs In spine and hypothalames
Cordioside homogenate. soti-oxidant  Immercmoddation: Igh incresss
Palmatozides and bydroxy! radical and macrophage sctivaton Inhibits
tcavengng activities in - INF-A8 and act as mic oxide
Swiss albino mice scavengers to show antl-cance:
activities
Diterpenad~ Furanclastone Whale plxﬂ Chemaprevents ial Vasorel relaxes haaa
lactones iyl i ? fh duced
Cleeodans dernvatves (DEN) mtd contractions. Inhibits Cas + infhux
{158, 10R}-4R-BA-dvydrony 28 -34: hepatoceildar carcinoma  Anti infismmatory, snti microbisl
15,16 diepoxy. cleroda- 13 (18), {HCC}) in rate anti hypertenzive, anti viral. Indoce
14.dieno-17,125: 18,15 diactone| apoptegts In lekamia by acthatiog
Tinosporides catpase-3 and bax intebits bel-2
Steroids f-sitosterol Stems 2ata Ecdysone IgA neurcpathy, glocecortiond Lo
aaral pans  shows anadlic and Induced CILOPOIORIS = Sarky
Mydroxy ecdysone anti osteoporetic effects inflammatory arthnts, induoe
Ecdysinrons in mammais cel cycle amest in GZM phase
Giloinztecd! and apoptosis theough ¢ Ny

suppression. Inhibas TNFo, L1 £,
IL6 and COX 2. Activates NFnB

Aliphatic Uctacosanci Whole plant Radosensitizing actvity m Anti-nociceptive sed nnw
CCMPOINCs ahriich ascites anti-infi y. Pr
Heptacosamol mce. against 5 hydroxydopaming induced
Nomscosen-15-one dichicromethans Modulabng the parkinscaism in mats. Down regdote

pro-inflammatory oytckmes. VEGE and inhidets TNF.o from
hibts profferation of binding to tha ONA

Bvfich ascites tumer cels

Others 3 {a. 4.8 hydroxy-3-mathoxy banzyl)-4- Aoot whole inzuln-mimicking and Protease inhibrors for HIY and mse
(& -hydroxy-3 mathoxy-benayl|-setrahydeoturan plant msuln eleasing etect drog resstant HV, Tyramne
Jatrorhizine Enhanced phagooytic I$ & nwuro-medulatorn. Used 1o
N-rans-Tendoy tyramine sctivity of mik toat anxiety and deproszion by
Gilon polymarp cois o 9
Tin acid bovine subclinical mastitls
NF w8« Nuctegr f305r kagps B VEGE =« Yasouar endiothetial ocl wn\n £3ctor THF «Tumar necrosis factot IL« intcerieudin. COX «Cy v . AL«
Lareeal 2 is, igG~h hatuln G igA.

Cordifolia (Guduchi) Ayurvedic Pharmacology (Dravya determine its effect. These include rasa, which is the
Guna-Karma) tongue's chemical receptors' recognition of a substance's
The biophysical, experiential, inferential, and intuitive taste. There are six distinct tastes that are described: guna
mechanisms underlie Ayurvedic pharmacology. A (10 pairs of opposite or mirror image qualities; attribute
substance's five modes of action, or characteristics, or property of any material), sweet (madhura), sour
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(amla), salty (lavana), bitter (tikta), pungent (katu), and
astringent (kasaya); vipaka (intestinal digestion andtissue
metabolism; ushna (hot), sheeta (cool), madhura
(neutral), amla (acidic), and katu (alkaline); virya
(potency) (specific action through specialized receptors).
These drug-action mechanisms are all of a biophysical
nature. Karma is the action pertaining to the performance
or activity. It is the medication's ultimate result. T.
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(pharmacodynamics), and applications (indications). T.
cordifolia is said to be helpful in treating leprosy, fever,
asthma, anorexia, jaundice, gout, skin infections,
diabetes, chronic diarrhea, and dysentery in the classical
Ayurvedic texts, such as Charak, Sushruta, and Ashtang
Sangraha, as well as other treatises like Bhava Prakash
and Dhanvantari Nighantu, etc.

cordifolia’s ~ characteristics, mode  of  action
Avurvedic properties (dravva-guna) of T. cordifolia (Guduchi)|3-8]
Rasa Guna Virva Vipaka Prabhava
Tikta, Kasava Laghu, Guru, Snigdha  Ushna Madhura Vishaghna
Bitter, Astringent  Laght, Heavy, Unctuous  Hot potency  Neutral Anti-loxic
Rasa: Taste appreciation of the substances by chemical 6. Genus---------------- >Tinospora
receptors on tongue; sweet, sour, salt, bitter, pungent and 7. Species------------- >T. cardifolia.

astringent, Guna: Ten pairs of opposite or mirror image
attributes; attribute or property of any substance, Virya:
potency; ushna- hot, sheeta- cold, Vipaka: Intestinal
digestion and tissue metabolism; madhura- neutral,
amlaacidic, katu- alkaline, Prabhava: Specific action
through specialized receptors

Active constituent

1) Terpenoids: Tinosporide, Furanolactone diterpene,
Furanolactone  clerodane  diterpene, furanoid
diterpene, Tinosporaside, ecdysterone makisterone
and several glucosides isolated as poly acetate,
phenylpropene disaccharides cordifolioside A, B and
C, cordifoliside D and E, Tinocordioside, cordioside,
palmatosides C and F, Sesquiterpene glucoside
tinocordifolioside, Sesquiterpene tinocordifolin.

2) Alkaloid: Tinosporine, (S), Magnoflorine, (S),
Berberine, (S), Choline, (S), Jatrorrhizine, (S), 1,2-
Substituted pyrrolidine(S), Alkaloids,  viz.
jatrorrhizine, palmatine, beberine, tembeterine,
choline.

3) Lignans:

4) Steroids:

5) Others:

4-dihydroxy-3-methoxybenzyl)-4-(4-hydroxy-3-

methoxybenzyl), (S), (S), 20a-Giloinsterol, (S), B-

Sitosterol Hydroxy ecdysone, (S). Giloin, Tinosporan

acetate, Tinosporal acetate, Tinosporidine, Heptacosanol,

Vernacular names
Languages. Vernacular names
English. Tinospora

Punjab. Gilo

Oriya. Guluchi

Marathi. Gulvel

Kashmiri. Amrita, Gilo
Bengali. Gulancha
Sanskrit. Chakralakshanika
Hindi. Gurcha

Guijarati. Garo, Galac

Uses & Effectiveness Possibly Effective for Allergies
(hay fever). A particular extract of Tinospora cordifolia
(Tinofend, Verdure Sciences) seems to significantly
decrease sneezing and nasal itching, discharge, and
stuffy nose after about 2 months of treatment.

Insufficient Evidence to Rate Effectiveness for.
Diabetes.

High cholesterol.

Upset stomach.

Gout.

Cancer, including lymphoma.

Rheumatoid arthritis.

Liver disease.

Stomach ulcer.

Octacosanol,  sinapic  acid, Tinosponone, two Fever.
phytoecdysones an immunologically active Gonorrhea.
arabinogalactan.

Reverse Pharmacological and Clinical correlates
Classification Reverse pharmacology will eventually need to
Taxonomical Classification. incorporate modern  high-throughput  screening,
1. Kingdom.------------- >Plantae combinatorial chemistry, and the effects of novel or
2. Division------------- >Magnoliophyt ancient compounds/plants on human gene expression and
3. Class----------------- >Magnoliopsida proteomics in India's contributions to the therapeutic
4. Order------------------ >Ranunculales revolution.
5. Family---------------- >Menispermaceae
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To validate the effects of T. cordifolia, a great deal of
research has been conducted; some of these studies are
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induced hyperglycemic rats Cristina Herrera et al. J
Ethnopharmacol, 2011.

described in this section. 2. Anti-diabetic effects of Tinospora cardifolia. I.
Effect on fasting blood sugar level, glucose
For millennia, Ayurvedic formulations containing T. tolerance and adrenaline induced hyperglycaemia S
cordifolia have been used to treat a wide range of S Gupta et al. Indian J Med Res, 1967.
illnesses. As a rasayana, it strengthens the body's 3. Antidiabetic Activity of Combination of Binahong
defenses against illnesses and the immune system. The (Anredera  cordifolia Ten. Steenis), Cherry
Ayurvedic Pharmacopoeia of India lists the stem as (Muntingia calabura L.) and Brotowali (Tinospora
acceptable for use in medicine, however the entire plant crispa L.) Extracts Herni Kusriani et al. J Pharm
is used medicinally. This is because the stems contain Bioallied Sci, 2023.
more alkaloids than the leaves do. There is a traditional 4. Tinospora cordifolia activates PPARy pathway and
notion that the Guduchi plant is the source of Guduchi mitigates glomerular and tubular cell injury in
satva. diabetic kidney disease Vikram Patial et al.
Phytomedicine, 2021.
Dose and Administration mode 5. Tinosporaside from Tinospora cordifolia Encourages
The recommended oral dosage for Guduchi is 3-6 gm of Skeletal Muscle Glucose Transport through Both PlI-
powder.44Security and Harm When Guduchi aerial parts 3-Kinase- and AMPK-Dependent Mechanisms by
were given orally to Swiss mice at doses of 2, 4, 6, and 8 Akansha Mishra 1,2, Khushbu Sharma 3, Jyotsana
gm/kg body weight whole-plant powder and 3, 5, 7, and Pandey 1,20RCID, Kapil Dev 4,
9 mL/kg decoction, there was no change in body weight, 6. Immunomodulatory role of Tinospora cordifolia as
food or water consumption, or mortality seen.45Rats an adjuvant in surgical treatment of diabetic foot
given an aqueous extract of Guduchi up to 800 mg/kg ulcers: a prospective randomized controlled study
did not exhibit any toxicity. 21 There were no signs of Harshad Purandare, Avinash Supe Indian Journal of
toxicity following a single oral dosage of 150 mg/kg Medical Sciences, 2007; 61(6): 347-355.
body weight of Guduchi's aqueous extract.46 Rats given 7. Tinospora cordifolia: One plant, many roles Soham
aqueous and alcoholic extracts of the complete Guduchi Saha and Shyamasree Ghosh Author information
plant showed no negative effects and no death. Copyright and License information PMC Disclaimer
Tinospora Cordifolia Last updated on RxList, 2021;
Methods 6: 11.
A prospective, double-blind, randomized controlled 8. Therapeutic  Application,  Phytoactives  and
study involving 50 patients that lasted more than 18 Pharmacology of Tinospora cordifoliaz  An
months. Using the Pecoraro-Reiber approach, the ulcer Evocative Review Rabiya Ahsan,1 Anuradha
was categorized based on its form and severity using the Mishra, corresponding author2 Badruddeen Badar,1
Wound Severity Score. In addition to taking swabs for Mohammad Owais,1 and Vijayshwari Mishra3.
culture, the mean ulcer area, depth, and perimeter were 9. A Comprehensive Review of Currently Researched
measured. To measure polymorphonuclear% Medicinal Herbs with Anticoagulant PotentialPawan
phagocytosis (PMN function by Lehrer-Cline C. albicans Damdharl Karan Pawara2 Anita Valvi3l,
technique), blood was drawn. Debridement, medical 2,3Department of Pharmacognosy, Shastry Institute
therapy, glucose management, and wound care were all of Pharmacy, Erandol, Jalgaon India- 425109.
optimized. The parameters were reviewed after four 10. Tinospora Cordifolia: A Literature Review on
weeks. At three months, the PMN function was Therapeutic uses and Pharmacological
examined. Some of the important components of ActionsYoggeta a, Deepika Bhatia a* and Sheetal
Tinospora cordifolia are found in T. cardifolia. Ran.
11. Computationally approached inhibition potential of
CONCLUSION Tinospora cordifolia towards COVID-19 targets
Possible advantages for issues, highlighting their Sushovan Jena et al. Virusdisease, 2021.
superiority over synthetics because of less adverse 12. Anti-diabetic activity of Tinospora cordifolia
effects. It draws attention to the significance of herbal (Willd.) in streptozotocin diabetic rats; does it act
remedies, their mode of action, and their anticoagulant like  sulfonylureas?  Nagaraja  PURANIKL,
properties. The review discusses a variety of bioactive Kararashah Fakruddin KAMMARZ2, Sheela DEVIL.
substances that are present in different plants and 13. Marx J. Unraveling the causes of diabetes. Science,
demonstrates their potential for prevention. The overall 2002; 296: 686-9.
objective is to present a thorough overview of the topic 14. Comprehensive Pharmacology Review of Guduchi
and document the impacts of natural. This review could [Tinospora  cordifolia  (Willd.)  Miers], 1
be helpful from the standpoint of future research.™*? Sachchidanand Upadhayay, 2 Manajit Bora, 3
Lalrinpuia Kawlni, 4 Koyel Mukherjee, 5 Jayram
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1. Hypoglycemic and antihyperglycemic effect of 15. Sinha K, Mishra NP, Singh J, Khanuja SP.
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