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ABSTRACT

Indian system of medicine has a longstanding history of using medicinal plants for the prevention and treatment of
various health ailments. Trisama is an ancient Ayurvedic preparation can be prescribed for a wide range of disorder but
not popular as many other Ayurvedic herbal formulations. Trisama is preparing by mixing the Sunthi (Zingiber officinale
Linn.), Haritaki (Terminalia chebula Retz.), and Guduchi (Tinospora cordifolia Willd Meirs) in equal proportion. It is
credited with diverse beneficial therapeutic effects mainly as Shothhara and Amapachana and reported to possess
many pharmacological properties due to its common Usna Virya and Madhur Vipaka of the individual ingredients. The
reported pharmacological effects of its ingredients are anti-oxidant, anti-inflammatory, anti-pyretic, analgesic, anti-
microbial, hypolipidemic, cardioprotective, gastroprotective, cytoprotective effects etc. The bioactive components
responsible for these therapeutic potential are mainly due to the presence of major important phytoconstituents such
as phenolics components like gingerols, gingerdiols and gingerdione, shogaols, zingiberine, giloin, berberine, tinosporin,
tinosporin acid and gallic acid. The present review focuses on summarizing the formulation details by their Ayurvedic
properties, phytoconstituents and pharmacological activity. The review suggests that, Trisama formulation is easily
available, economical, palatable and more beneficial for human health.Hence, it may be popularize among general
Practitioner as an important Ayurvedic medicine in the form of churna (powder) and kwatha (decoction) for the
treatment of Sotha and metabolic disorders.

Keywords:Ayurveda, Guduchi, Haritaki, Sunthi, Trisama.

INTRODUCTION

Medicinal plants, as source of remedies, are widely used as alternative therapeutic tools for the
prevention or treatment of many diseases. Out of all the plants that have proved useful for humanity, a
few are distinguished by their astonishing versatility. The term Triphala and Trikatu in Ayurvedic literature
usually used to indicate three ingredientsm.This is also called as Samatraya (three ingredients in equal
quantities). In classics, another group of three drugs mentioned with the name Trisama is a compound
Ayurvedic formulation composed of three ingredients in equal quantity. They are as Sunthi(Zingiber
officinale Linn.), Haritaki (Terminalia chebula Retz.), and Guduchi (Tinospora cordifolia Willd Meirs). The
use of drug is mentioned in form of Trisama, an Ayurvedic remedy for the treatment of metabolic,
inflammatory and digestive disorders. It provides a comprehensive account of Ayurvedic properties,
important pharmacological studies and chemical constituents.

Individual content of Trisama are also widely used in many Ayurvedic formulations as well as in single for
many ailments but most importantly to treat inflammatory and metabolic disorders. Scientific studies
carried out in the past two decades on individual content have validated many of the ethno-medicinal
claims and researches have shown to possess anti-oxidant, anti-inflammatory, anti-pyretic, anti-bacterial,
wound healing, anti-carcinogenic, hypoglycemic, anti-cancer, radioprotective, chemopreventive,
cardiovascular, cytoprotective, anti-arthritic, anti-microbial, immunomodulatory, gastro protective and
hypolipidemic effects. Trisama is an important Ayurvedic formulation in many disorders but not explored
by physician in clinical practice. It is need of present era, to find out scientific evidence of such useful
unexplored formulation mentioned in Ayurvedic classics hence, thought worthwhile to carryout extensive
review on Trisama and its ingredients.
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Rasapanchaka of trisama

Sunthi

Rasa- Katu; Guna- Tiksna, Usna, Guru; Veerya- Ushna; Vipaka-
Madhura; Prabhava- Tridoshashamaka; Karma-Vatahara, Kaphahara,
Rochana, Dipana, Bhedana, Svarya, Hrdya, Vrisya

Haritaki

Rasa- Kashaya, Tikta, Madhura, Katu, Amla; Guna- Laghu, Ruksha;

Veerya- Ushna; Vipaka- Madhura; Prabhava- Tridoshashamaka
especially Vatashamaka;, Karma- Shothahara, Vedanasthapana,
Vranashodhana, Vranaropana, Deepana, Pachana, Anulomana,

Mridurechana, Grahi, Shonitasthapana, Kaphaghna, Srotah-shodhana,
Vrishya, Garbhashayashothahara, Mootrala, Rasayana.

Guduchi

Rasa- Tikta, Kashaya; Guna- Guru, Snigdha; Veerya- Ushna; Vipaka-
Madhura; Prabhava-Tridoshashamaka; Karma-Vedanasthapana,
Deepana, Pachana, Pittasaraka, Anulomana, Sangrahi, Raktashodhaka,
Kaphaghna, Vrishya, Balya,  Pramehahara, Mootrajanana,
Dahaprashamana, Rasayana.

CHEMICAL CONSTITUENTS

Sunthi: The constituents of ginger are numerous and vary depending
on the place of origin and whether the rhizomes are fresh or dry. The
primary pungent agents (phenylalkylketones or vanillylketones) of
ginger are gingerol, with other gingerol analogues such as the shogoals,
paradol and zingerone also found in high levels in rhizome extracts. The
major pharmacological activity of ginger appears to be due to gingerol
and shogaol. Phenylalkylketones or vanillylketones of ginger include 6-
gingerol 8-gingerol and 10-gingerol, 6-shogaol, 8-shogaol, 10-shogaol
and zingerone. 6-paradol, 6 and 10-dehydrogingerdione and 6- and 10-
gingerdione have also been identified 2

Haritaki: It contains several phytoconstituents like tannins, flavonoids,
sterols, amino acids, fructose, resin, fixed oils etc., however, it is fairly
rich in different tannins (approximately 32% tannin content). Few
hydrolysable tannins like terflavin B, C, and D, punicalagin and
punicalin, terflavin & terchebulin with novel tetraphenyl carboxylic acid
(terchebulic acid) moiety.+ Further, tannin content of T. chebula largely
depends on its geographic location. The chief components of tannin
are chebulic acid, chebulinic acid, syringic acid, chebulagic acid, gallic
acid, corilagin and ellagic acid B, Phytochemicals like anthraquinones,
ethaedioic acid, sennoside, 4, 2, 4 chebulyl-d glucopyranose,
terpinenes and terpinenols have also been reported to be present [4].,
Recent studies shows that T. chebula contains more phenolics than any
other plant Bl like 1,6-di-O-galloyl-D-glucose, punicalagin, 3,4,6-tri-O-
galloyl-D-glucose, casuarinin, chebulanin, corilagin, neochebulinic acid
® From leaves of Terminalia chebula, a new triterpene, 2-a-
hydroxymicromeric acid, maslinic acid and 2 -a- hydroxy ursolic acid
were isolated .

Guduchi: Numerous constituents belonging to different chemical
classes such as alkaloid, terpenoid, lactone, glycoside, steroid,
phenolics, aliphatic compounds, lignan, and polysaccharide have been
isolated and characterized from different parts of T. cordifolia like
Tinosponone and tinocordioside [8], sesquiterpene  glucoside
tinocordifolioside [9], sesquiterpene tinocordifolin 19 have been
isolated and reported from the stem of Tinospora cordifolia. The new
clerodone furano diterpene named columbin [11], tinosporaside [12],
immunological active arabinolactone [13], cordioside, furano diterpene
[14], magnoflorine 5] and several glycosides, alkaloids; Jetrorrhizine,
palmitine, berberine, tembeterine, phenyl propene, disaccharides,

cordifolioside A, B and C 81 have been isolated from Tinospora
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cordifolia. Other compounds isolated as choline, tinosporic acid,
tinosporal, tinosporone, 20-B-hydroxy ecdysone [17], cordifolioside D &
E and palmatoside C and F (18, 131, Especially Leaves are rich in protein,
calcium, and phosphorus 29 Methanol extract of leaves is rich in
flavanoids, alkaloids and glycosides (2

PHARMACOLOGICAL ACTIVITY
Sunthi

Anti-coagulant effects: Z. officinale has been shown to inhibit platelet

aggregation and to decrease platelet thromboxane production in-vitro

(22 (8)-Gingerol, (8)-shogaol, (8)-paradol, and gingerol analogues (1

and 5) exhibited antiplatelet activities. However, its in-vivo effects has
. 123

not been well studied .

Anti-emetic effects: The components in ginger that are responsible for
the antiemetic effect are thought to be the gingerols, shogaols, and
galanolactone and diterpenoid 1241 Recent animal models and in vitro
studies have demonstrated that, ginger extract possesses
antiserotoninergic and 5-HT3 receptor antagonism effects, which play
an important role in the etiology of postoperative nausea and vomiting
291 \vithout affecting the gastric emptying time in a randomized,
placebo controlled, crossover trial of 16 healthy volunteers given with
ginger (1g orally) (2],

Anti-inflammatory effects: Z. officinale has a long history of use as an
anti-inflammatory and many of its constituents have been identified as
having anti-inflammatory properties L1z officinale has been found to
inhibit prostaglandin biosynthesis 28] and interfere with the
inflammatory cascade and the vanilloidnociceptor 28]

Anti-nociceptive effects: (6)-shogaol has produced anti-nociception
and inhibited the release of substance P in rats, seemingly via the same
receptor to which capsaicin binds. However, it was observed to be 100
times less potent and to elicit half the maximal effect of capsaicin B0,

Anti-oxidant effects: /n vitro, Z. officinale has been shown to exhibit
anti-oxidant effects Y. (6)-gingerol appears to be the anti-oxidant
constituent present in ginger, as it was shown to protect HL-60 cells
from oxidative stress 2.

Gastrointestinal effects: The active components of ginger are reported
to stimulate digestion, absorption, relieve constipation and flatulence
by increasing muscular activity in the digestive tract. In addition, (6)
shogaol, generally more potent than (6)-gingerol, has inhibited
intestinal motility in intravenous preparations and also facilitated
gastrointestinal motility in oral preparations. Ginger extract has also
been reported to inhibit the growth of Helicobacter pylori in vitro.
However, observed a significant increase in the exfoliation of gastric
surface epithelial cells following the consumption of six gram or more
gl;ginger (after examining gastric aspirates in ten healthy volunteers)

Immunomodulatory effects: In vitro evidence indicates that, Z
officinale has immunomodulatory effects and is an effective anti-
microbial and antiviral agent B34

Effects on lipid: Buccal ingestion of ginger extract has been shown to
have hypocholesterolemic, hypolipidemic, and anti-atherosclerotic
effects in cholesterol fed rabbits and in rats. Inhibition of LDL oxidation
and attenuated development of atherosclerosis has also been
observed in apo-lipoprotein E-deficient mice B2

Weight loss effect: Spiced foods or herbal drinks, such as those that
contain ginger, have the potential to produce significant effects on

metabolic targets, such as satiety, thermo genesis, and fat oxidation
[36]



Anti-arthritic effect: A study investigated the anti-arthritic effects of Z.
officinale and its bioactive constituents. A well characterized crude
ginger extract was compared with a fraction containing (6)-gingerol
and their derivatives to inhibit joint swelling in an animal model of
rheumatoid arthritis, streptococcal cell wall induced arthritis. Both
extracts demonstrated the anti-inflammatory activity in rat. The crude
dichloromethane extract containing essential oils and more polar
compounds, was more efficacious, when normalized to (6)-gingerol

content, in preventing, both joint inflammation and destruction in rat
[37]

Cardiovascular effects: In vitro studies indicate that, gingerols and the
related shogaols exhibit cardio depressant activity at low doses and
cardio tonic properties at higher doses 138],

Haritki

Anti-bacterial activity: T. chebula exhibited anti-bacterial activity
against various gram positive and gram negative bacteria such as
Salmonella typhi, Staphylococcus epidermidis, Staphylococcus aureus,
Bacillus subtilis and Pseudomonas aeruginosa suggestive of its broad
spectrum antimicrobial activity B39 Another study revealed that gram
positive organisms inhibited on larger extent as compare to gram
negative organisms 40 The gallic acid and ethyl ester showed effects
on methicillin resistant Staphylococcus. T. chebula is well efficient
against Helicobacter pylori, a bacterium responsible for gastritis, ulcer
and stomach cancers .. Water extract of fruit of Terminalia chebula
reported as inhibitor of urease activity of Helicobacter Pylori[“].

Anti-amoebic & anti-protozoal activity: T. chebula shows invivo anti-

amoebic activity against Entamoeba histolytica in experimental caecal

amoebiasis **). The acetone extract of T. chebula seeds showed anti-
. L : . . [44]

plasmodial activity against Plasmodium falciparum™".

Anti-fungal activity: An aqueous extract of T. chebula exhibit anti-
fungal activity against a number of dermatophytes and yeasts; It is
effective against the pathogenic yeast Candida albicans and
dermatophytes epidermophyton, Floccosum, Microsporum gypseum
and Trichophyton rubrum™

Anti-viral activity: Afruit extract of T. chebula showed inhibitory effects
on Human Immunodeficiency Virus-1 reverse transcriptase 1461 A study
proved that T. chebula fruits contain four human HIV-type 1 integrase
inhibitors such as gallic acid and three galloyl glucoses, and suggested
that galloyl moiety had a major role for inhibition of the 3'-processing
of HIV-1 integrase by these compounds ¥ The aqueous extract of T.
chebula execute the most prominent Anti-HBV activity by decreasing
the level of extracellular HBV virion DNA at concentration ranging from
64 to 128 g &,

Anti-diabetic effects: Methanolic extract & chloroform extract of T.
chebula significantly reduced the blood sugar level in normal and
alloxan diabetic rats “"\. T. chebula fruit and seeds also exhibited dose
dependent reduction in blood glucose of streptozotocin induced
diabetic rats both in short term and long term study =0,

Hypolipidemic and hypocholesterolemic effects: T. chebula extract
showed hypolipidemic  activity in experimentally induced
atherosclerosis & cholesterol induced hypercholesterolemia in rabbits
[51], Triphala (T. chebula, T.belerica, E.officinalis) formulation was found
to have hypolipidaemic effects on the experimentally induced
hypercholesteremic rats 52 The Vara Asanadi kwath (Polyherbal
decoction) showed significant reduction in hyperlipidemia in high fat
diet induced hyperlipidemic rats 31,

Cardioprotective effects: Ethanolic extract of T. chebula fruits was
verified in isoproterenol induced myocardial damage in rats. It was
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documented that pretreatment with T. chebula extract had

cardioprotective effect 54

Hepatoprotective effects: Ethanolic extract of T. chebula fruit showed
. .. [55) .

strong hepatoprotective activity . It also showed similar property

against anti-tuberculosis drug Rifampicin, Isoniazid and Pyrazinamide

(combination) induced liver toxicity due to its prominent anti-oxidative

and membrane stabilizing activities =61,

Anti-nociceptive effects: Ethanolic extract of T. chebula fruits showed
a potential drug for bioactivity guided isolation of natural analgesic
agents in the management of chronic pain 7

Cytoprotective effects: Gallic acid and chebulagic acid, isolated from
fruit extract of T. chebula, blocked cytotoxic T lymphocyte (CTL)-
mediated cyto-toxicity I8 |t exhibited the inhibition of duodenal ulcers
and{ggp])peared to exert a cytoprotective effect on the gastric mucosa in
vivo~™.

Anti-arthritic effects: Hydro-alcoholic extract of T. chebula produced a
significant inhibition of joint swelling as compared to control in both
formaldehyde-induced and CFA-induced arthritis in rats. T. chebula
could be used as a disease-modifying agent in treatment of rheumatoid
arthritis . Study shows that acetone extract of T. chebula fruits have
better effect on controlling CFA induced arthritis showing the definite
effect in reducing the inflammatory components feal. Aqueous extract
of dried fruit of T. chebula showed anti-inflammatory by inhibiting
inducible nitric oxide synthesis 621

Gastro enteric effects: T. chebula displaced potential anti-ulcerogenic
activity in ethanol & cold restraint stress induced ulcer method in rat
(631, Intragastric administration of the crude drug to rats, at a dose of
1.5 g/l for 15 days, reduced the number of gastric ulcerations induced
by pentagastrin and carbachol 1641 The methanolic extract of T. chebula
showed significant reduction in gastric volume, free acidity & ulcer
index in pylorus ligation and ethanol induced ulcer model rats (65 A
study showed purgative action of an oil obtained from T. chebula™®®.

Anti-helminthic effects: Ethyl acetone and ethanol extracts of dried
leaves and seeds of T. chebula showed complete inhibition by ovicidal
and larvicidal activities tested invitro ).

Anti-caries effects: Aqueous extract of T. chebula strongly inhibited the
growth, sucrose induced adherence and glucan induced aggregation of
Streptococcus mutants. Mouth rinsing with a 10% solution of the
extract inhibited the salivary bacterial count and glycolysis of salivary
bacteria for up to 90 min of post rinsing (6]

Wound healing effect: Topical administration of an alcoholic extract of
the leaves of Terminalia chebula shows healing of dermal wound fe91,

Anti-cancer effect: Methanolic extract of Terminalia chebula fruit and
its phenolics content chebulinic acid, tannic acid and ellagic acid
showed most growth inhibitory effect on several malignant cell lines 70l
and prophylactic treatment with methanolic extract showed
chemopreventive activity on nickel chloride induced renal oxidative
stress and toxicity in rats 7,

Guduchi

Anti-diabetes effects: The stem of T. cordifolia is widely used in the
therapy of diabetes by regulating the blood glucose in traditional folk
medicine of India. It has been reported to mediate its anti-diabetic
potential through mitigating oxidative stress (OS), promoting insulin
secretion and also by inhibiting gluconeogenesis and glycogenolysis,
thereby regulating blood glucose 72 Alkaloids, tannins, cardiac
glycosides, flavonoids, saponins, and steroids as the major
phytoconstituents of T. cordifolia have been reported to play an anti-



diabetic role. The isoquinoline alkaloid rich fraction from stem,
including, palmatine, jatrorrhizine, and magnoflorine have been
reported for insulin-mimicking and insulin-releasing effect both in vitro
and in vivo study 73],

Anti-toxic effects: T. cordifolia extracts have been reported to
scavenge free radicals generated during aflatoxicosis AT cordifolia
stem and leaves extract has shown hepatoprotective effect in albino
male mice against lead nitrate induced toxicity. Oral administration of
plant extracts prevented the occurrence of lead nitrate induced liver
damage 751,

Anti-arthritic and anti-osteoporotic effects: A single or synergistic
formulation of T. cordifolia with Z. officinale have been reported in
rheumatoid arthritis treatment in traditional medicine %\ T. cordifolia
has been reported to affect the proliferation, differentiation and
mineralization of bone like matrix on osteoblast model systems in vitro
and hence, finds potential application as an anti-osteoporotic agent.
Alcoholic extract of T. cordifolia has been shown to stimulate the
growth of osteoblasts, increasing the differentiation of cells into
osteoblastic lineage and also increasing the mineralization of bone like
matrix 7. Ecdysteroids isolated from the plant have been reported of
protein anabolic and anti-osteoporotic effects in mammals. Beta-
Ecdysone (Ecd) from T. cordifolia extracts have been reported to
induce a significant increase in the thickness of joint cartilage and
induce the osteogenic differentiation in mouse mesenchymal stem
cells [78].20-OH-[3-Ecd isolated from T. cordifolia has been reported of
its anti-osteoporotic effects thus, highlighting the role of T. cordifolia in
the treatment of osteoporosis and osteoarthritis 9

Anti-HIV effects: Extract of T. cordifolia has been shown to
demonstrate a decrease in the recurrent resistance HIV virus thus,
improving the therapeutic outcome B0 Anti-HIV effects of T. cordifolia
extract was revealed by reduction in eosinophil count, stimulation of B-
lymphocytes, macrophages and polymorph nuclear leucocytes and
hemoglobin percentage thus, revealing its promising role of application
in management of the disease 81

Anti-cancer effects: The anti-cancer effects of T. cordifolia are mostly
studied in animal models. T. cordifolia has been shown to possess a
radio protective role by significantly increase in body weight, tissue
weight, testis body weight ratio and tubular diameter and inhibit the
harmful effects of sub lethal gamma radiation on testis in male swiss
albino mice. In pre-irradiating mice, it significantly affected radiation
induced rise in lipid peroxidation and resulted in the decline of GSH
concentration in testis . Pretreatment of Hela cells by Guduchi have
been shown to decrease the cell viability, increase LDH and decrease in
GSH-S transferase activity 1831,

Anti-microbial effects: Methanol extracts of T. cordifolia have been
reported to have potential against microbial infections B4 The anti-
bacterial activity of T. cordifolia extract has been assayed against
Escherichia coli, Staphylococcus aureus, Klebsiella pneumoniae,
Proteusvulgaris, Salmonellatyphi, Shigellaflexneri, Salmonellaparatyphi,
Salmonellatyphimurium, Pseudomonasaeruginosa,
Enterobacteraerogene  and  Serratiamarcesenses  (Gram-positive
bacteria) % Extract has been reported of immunostimulant properties
on macrophages B9 Intra mammary infusion of hydro-methanolic
extracts of T. cordifolia treatment showed enhanced phagocytic
activity of polymorphonuclear cells in bovine subclinical mastitis 1871

Antipyretic effects: Studies have shown insignificant antipyretic effects
in the hexane and chloroform soluble fractions of the stem of T.

cordifolia 188],

Anti-inflammatory effects: The water extract of the stem of T.
cordifolia has been checked for anti-inflammatory activity in albino
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response evoked by
89]

rats. It has significant anti-inflammatory
carrageenan when administered orally and intraperitoneally[

Memory enhancing effects: Study has shown that T. cordifolia helps in
cognitive enhancement by immunostimulation and synthesis of
acetylcholine. Thus, contributing increased choline level which shows
that, it has memory enhancing property for learning and memory in
normal and memory deficits animals o0,

DISCUSSION

Trisama is an important and highly effective Ayurvedic formulation but
not widely practiced as many other Ayurvedic formulations. It can be
used in many diseases due to its beneficial popular ingredients like
Sunthi, Haritaki and Guduchi. All the ingredients have common Madhur
vipaka and Ushna virya by their Ayurvedic rasapanchak. As per classical
concept, pharmacological action of drugs is interpreted on the basis of
their Ayurvedic properties. Pharmacokinetics of drug deals with Rasa,
Virya and Vipaka which supersede one another in order. Rasa is the
perception of taste. Vipaka (transformation) is always a process and
not the active ingredients of drug. It deals with the synergistic actions
of various drugs. The virya (potency) is the active principle by which
drug act on living system. Therefore, we can predicts there effect from
the properties of formulation. The ingredients of Trisama shows
various types of pharmacological activities such as anti-inflammatory,
anti-arthritic, anti-cancer, anti-emetic, anti-coagulant, anti-tussive,
cardiovascular, anti-microbial etc. Many important potential
phytoconstituents are available in Trisama, like phenolics components,
gingerols, gingerdiols and gingerdione, shogaols, zingiberine, giloin,
berberine, tinosporin, tinosporin acid and gallic acid which are
responsible for above stated therapeutic potential of test drug. So, on
the basis of above finding we can predict the immense use of Trisama
in number of disease according to their phytoconstitiuents.

Trisama is mishraka varga which is explained in classical literature like
kashyap samhita in Shothhara chapter. Others literature like
Yogchintamani also described use of Trisama in the gutika dosage
form. Hence, after going through its different utility in the form of
medicines in routine practices, it may be used in many of the disorders
by general Practitioner.

CONCLUSION

Trisama is group of three dravyas predominated by its Usna Virya and
Madhur Vipaka. Its individual ingredients used in many types of
Ayurvedic formulations and have diverse pharmacological activities
such as anti-inflammatory, anti-arthritic, anti-cancer, anti-emetic, anti-
coagulant, anti-tussive, cardiovascular, anti-microbial and in metabolic
disorders etc. The Trisama formulation is easily available, economical,
palatable and more beneficial for human health. Hence, it may be
popularize among general Practitioner as an important Ayurvedic
medicine in the form of churna (powder) and kwatha (decoction) for
the treatment of Sotha andmetabolic disorders.

Source of support — Nil.
Conflict of interest — None declared.
REFRENCES

1. Manjeshwar S, Sharake M, Benson M, Ponadkarai M, Pawar V, Louis P.
Scientific validation of the ethnomedicinal properties of the Ayurvedic
drug Triphala: A review. Chinese Journal of Integrative Medicine.
2012;18(12):946-954.

2. Chrubasik J, Roufogalis B, Chrubasik D. Evidence of effectiveness of herbal
anti-inflammatory drugs in the treatment of painful osteoarthritis and
chronic low back pain. Phytother Res., 2007;21:675-683.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Kumar K. Effect of geographical variation on contents of tannic acid, gallic
acid, chebulinic acid and ethyl gallate in Terminalia chebula. Natural
Products 2006;2(3-4):170-75.

Pulliah T. Encyclopedia of world medicinal plants. New Delhi, India:
Regency Pub 4; 1931-4.

Saleem A, Husheem M, Harkonen P, Pihlaja K. Inhibition of cancer cell
growth by crude extract and the phenolics of Terminalia chebula Retz.
Fruit. J Ethnopharmacol. 2002; 81:327-36.

Juang LJ, Sheu SJ, Lin TC. Determination of hydrolyzable tannins in the fruit
of Terminalia chebula Retz. by high-performance liquid chromatography
and capillary electrophoresis. Journal of Separation Science. 2004; 27:718-
724.

Singh C. 2 a-hydroxy micrometric acid, a pentacyclic triterpene from
Terminalia chebula. Phytochemistry 1990;29(7):2348-2350.

Maurya R, Wazir V, Tyagi A, Kapil RS. Clerodanediterpenoid from
Tinospora cordifolia. Phytochemistry 1995; 38:659-661.

Maurya R, Dhar KL, Handa SS. A sesquiterpeneglucoside from Tinospora
cordifolia. Phytochemistry 1997; 44:749-750.

Maurya R, Handa SS. Tinocordifolin, a sesquiterpene from Tinospora
cordifolia. Phytochemistry 1998; 49:1343-1345.

Bhatt RK, Hanuman JB, Sabata BK. A clerodane derivative from Tinospora
cordifolia. Phytochemistry 1988; 27:1212-1216.

Khan MA, Gray Al, Waterman PG. Tinosporaside, an 18-norclerodane
glucoside from Tinospora cordifolia. Phytochemistry 1989; 28:273-275.
Chintalwar G, Jain A, Sipahimalani A, Banerji A, Sumariwalla P,
Ramkrishnan R, et al. An immunologically active arbinogalactane from
Tinospora cordifolia. Phytochemistry 1999; 52:1089-1093.

Bhatt RK, Sabata BK. A furanoid diterpene glucoside from Tinospora
cordifolia. Phytochemistry 1989; 28:2419-2422.

Pachaly P, Schneider C. Alkaloids from Tinospora cordifolia Miers. Archiv
der Pharmazie 2006, 314:251-256.

Gangan VD, Pradhan P, Sipahimalani AT, Baneriji A. Cordifoliosides A, B, C:
Norditerpene furan glycoside from Tinospora cordifolia. Phytochemistry
1994; 37:781- 86.

Pathak AK, Agrawal PK, Jain DC, Sharma RP, Howarth OW. NMR studies of
20-hydroxyecdysone, a steroid; isolated from Tinospora cordifolia. Indian
Journal of Chemistry. 1995; 34B:674-676.

Gangan VD, Pradhan P, Sipahimalani AT, Banerji A. Norditerpene furan
glycoside from Tinospora cordifolia. Phytochemistry 1995; 39:1139-1142.
Gangan VD, Pradhan P, Sipahimalani AT, Banerji A. Palmatosides C, F:
Diterpene furan glucosides from Tinospora cordifolia - structural
elucidation by 2D NMR spectroscopy. Indian Journal of Chemistry. 1996;
35B:630-634.

Singh S, Pandey S, Srivastava S, Gupta V, Patro B, Ghosh A. Chemistry and
medicinal properties of Tinospora cordifolia (Guduchi). Indian Journal of
Pharmacology. 2003;35:83-91.

Soni H, Nayak G, Patel S Mishra K, Singh R. Pharmacognostic studies of the
leaves of Tinospora cordifolia. Journal of Pharmacognosy and Herbal
Formulations. 2011;1:1-6.

Guh J, KO F, Jong T, Teng C. Antiplatelet effect of gingerol isolated from
Zingiber officinale. J Pharm. Pharmacol. 1995;47(4):329-32.

Srivastava K. Isolation and effects of some ginger components on platelet
aggregation and eicosanoid biosynthesis. Prostaglandins Leukot Med.
1986;25(2-3):187-98.

Lumb A. Mechanism of anti-emetic effect of ginger.
1993;48(12):1118.

Russell D, Kenny G. 5-HT3 antagonists in postoperative nausea and
vomiting. Br J Anaesth. 1992;69(7):63-68.

Phillips S, Hutchinson S, Ruggier R. Zingiber officinale does not affect
gastric emptying rate. A randomised, placebo-controlled, crossover trial.
Anaesthesia 1993; 48(5):393-5.

Yamahara J, Miki K, Chisaka T, Sawada T, Fujimura H, Tomimatsu T, et al.
Cholagogic effect of ginger and its active constituents. J Ethnopharmacol.
1985;13(2):217-25.

Srivastava K, Mustafa T. Ginger (Zingiber officinale) and rheumatic
disorders. Med Hypotheses 1989; 29(1):25-28.

Fuhrman B, Rosenblat M, Hayek T, Coleman R, Aviram M. Ginger extract
consumption reduces plasma cholesterol, inhibits LDL oxidation and
attenuates development of atherosclerosis in  atherosclerotic,
apolipoprotein E-deficient mice. J Nutr. 2000; 30(5):1124-31.

Funk J, Frye J, Oyarzo J, Timmermann B. Comparative Effects of two
Gingerol-Containing  Zingiber officinale extracts on experimental
rheumatoid arthritis. J Nat Prod. 2009;72:403-7.

Suekawa M, Ishige A, Yuasa K, Sudo K, Aburada M, Hosoya E.
Pharmacological studies on ginger. |. Pharmacological actions of pungent

Anaesthesia

J Ayu HerbMed | Vol 3 Issue 3 [July- September 2017

32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

constitutents,  (6)-gingerol and (6)-shogaol. J Pharmacobiodyn
1984;7(11):836-48.

Miri P, Bae J, Lee D. Anti-bacterial activity of [10]-gingerol and [12]-
gingerol isolated from ginger rhizome against periodontal bacteria.
Phytothery Res 2008; 22:1446-49.
Chrubasik S, Pittler MH, Roufogalis
comprehensive review on the ginger
Phytomedicine. 2005;12(9):684-701.

Zhou H-I, Deng Y-m, Xie Q-m. The modulatory effects of the volatile oil of
ginger on the cellular immune response in vitro and in vivo in mice”.
Journal of Ethnopharmacology. 2006; 105:301-305.

Fuhrman B, Rosenblat M, Hayek T, Coleman R and Aviram M. Ginger
extract consumption reduces plasma cholesterol, inhibits LDL oxidation
and attenuates development of atherosclerosis in atherosclerotic,
apolipoprotein E-deficient mice. J Nutr. 2000; 130(5):1124-31.

Nakamura H, Yamamoto T. The active part of the [6]-gingerol molecule in
mutagenesis. Mutation Research Letters 1983;122:87-94.

Srivastava K, Mustafa T. Ginger (Zingiber officinale) and rheumatic
disorders. Med Hypotheses 1989; 29(1):25-28.

Tende JA, Olorunshola KV, Lawan A, Adelaiye AB,Mohammed A. Cardio-
protective Effects of Aqueous Extracts of Garlic and Ginger in Laboratory
Animals. Journal of Science. 2014;3(4):312-319.

Kannan P, Ramadevi S, Hopper W. Anti-bacterial activity of Terminalia
chebula fruit extract. African J Microbiol Res. 2009;3(4):180-84.

S haider raza naqvi et al. Evaluation of antimicrobial properties of T.
chebula Retz. Pakistan journal of Pharmacology. 2010;27(1):29-35.

Sato Y, Oketani H, Singyouchi K, Ohtsubo T, Kihara M, Shibata H, Higuti T.
Extraction and purification of effective anti-microbial constituents of
Terminalia chebula Retz. against methicillin resistant Staphylococcus
aureus. Bio Pharm Bull 1997;20(4):401-04.

Malekzadeh F, Ehsanifar H, Shahamat M, Levin M, Colwell RR. anti-
bacterial activity of black myrobalan (Terminalia chebula Retz) against
Helicobacter pylori. ) Antimicrobial Agents. 2001; 18:85-88.

Sohni Y, Kaimal P, Bhatt R. the anti-amoebic effect of crude drug
formulation of herbal extracts against Entamoeba histolytica invitro and
invivo. J Ethnopharmacol. 1995; 45(1):43-52.

Bagavan A, Rahuman A, Kamaraj C, Mohanakrishnan D, Sahal D. anti-
plasmodial activity of botanical extracts against Plasmodium falciparum.
Parasitol Res 2011; 108(5):1099-109.

Dutta B, Rahman |, Das T. Antifungal activity of Indian plant extracts.
Mycoses 1998; 41(11-12):535-6.

Mekkaway S, Meselhy M, Kusumoto |, Kadota S, Hattori M, Namba T.
Inhibitory effects of egyptian folk medicines on human immunodeficiency
virus (HIV) reverse transcriptase. Chemical & Pharmaceutical Bulletin
1995; 43(4):641-48.

Ahn M, Kim C, Lee J, Kim T, Kim S, Lee C, Lee B, et al. Inhibition of HIV-1
integrase by galloyl glucoses from Terminalia chebula and flavonol
glycoside gallates from Euphorbia pekinensis Planta Med 2002;68(5):457-
59.

Lin L, Chen T, Chung C, Noyce R, Grindley T, McCormick C, et al.
Hydrolyzable tannins (chebulagic acid and punicalagin) target viral
glycoprotein-glycosaminoglycan interactions to inhibit herpes simplex
virus 1 entry and cell to cell spread. J Virol. 2011; 85(9):4386-98.

Sabu M, Kuttan R. Anti-diabetic activity of medicinal plants and its
relationship with their anti-oxidant property. J Ethnopharmacol.
2002;81:155-60.

Aung,et al. Hypoglycemic Effect of Terminalia Chebula Retz. Fruit on
Alloxan-Induced Diabetic Rats. 2017; 69(2):80-84.

Maruthappan V, Shree K. Hypolipidemic activity of T. chebula in
atherogenic diet induced hyperlipidemic rats. J Adv Pharm Tech Res.
2010;1:229-35.

Saravanan S, Shrikumar R, Manikandan S,
Hypolipidemic  effect of Triphala in  experimentally
hypercholesteremic rats. Yakugaku Zasshi 2007; 127:2385-388.
Anju,et al. Antihyperlipidemic effect of VaraAsanadi Kwatha against high
fat diet induced hyper lipidemic rats. SriLanka Journal of Indigenous
Medicine. 2011;01(02):76-82.

Suchalatha S, Shyamala C. Protective effect of Terminalia chebula against
experimental myocardial injury induced by isoproterenol. Indian J Exp Biol.
2004; 42(2):174-78.

Lee H, Jung S, Yun B, Lee K. Isolation of chebulic acid from Terminalia
chebula Retz. and its antioxidant effect in isolated rat hepatocytes. Arch
Toxicol 2007; 31(3):211-8.

Tasduq S, Singh K, Satti N, Gupta D, Suri K. Terminalia chebula (fruit)
prevents liver toxicity caused by sub-chronic administration of rifampicin,

BD. Zingiberis rhizoma: a
effect and efficacy profile.

Jayaparthasarathy N.
induced

167



57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

isoniazid and pyrazinamide in combination. Hum Exp Toxicol 2006; 25:111-
18.

Kaur S, Jaggi R. Anti-nociceptive activity of chronic administration of
different extracts of Terminalia bellerica Roxb. and Terminalia chebula
Retz. fruits. Indian J Exp Biol. 2010; 48(9):925-30.

Chang C, Lin C, Lai G, Chen Y, Tuan W, Hsu C. Influence of Terminalia
chebula extracts on the effect of PC12 cell growth. J Trad Med.
2010;21(1):23-30.

Lee H, Koo Y, Suh H, Kim K, Lee K. Preventive effects of chebulic acid
isolated from Terminalia chebula on advanced glycation end product
induced endothelial cell dysfunction. J Ethnopharmacol. 2010;131(3):567-
74.

Nair V, Singh S, Gupta Y. Anti-arthritic and disease modifying activity of
Terminalia chebula Retz. in experimental models. J Pharm Pharmacol.
2010; 62(12):1801-06.

Ramani Y, Pradhan S. Anti-arthritic activity of acetone extract of
Terminalia Chebula. Webmed Central Pharmacology
2012;3(2):WMC003057

Moeslinger T, Friedl R, Volf I, Brunner M, Koller E, Spieckermann PG.
Inhibition of inducible nitric oxide synthesis by the herbal preparation in
macrophage cell line. Can J Physiol Pharmacol. 2000;78(11):861-6.

Sharma P, Prakash T, Kotresha D, Ansari M, Sahrm U, Kumar B, et al. Anti-
ulcerogenic activity of Terminalia chebula fruit in experimentally induced
ulcer in rats. Pharm Biol 2011;49(3):262-68.

Dahanukar S, Date S, Karandikar S. Cytoprotective effect of Terminalia
chebula and Asparagus racemosus on gastric mucosa. Indian Drugs 1983;
20:442-5.

Raju,et al.Evaluation of anti-ulcer activity of methanolic extracts of T.
chebula fruits in experimental rats. J. Pharmaceutical sciences & research.
2009; 1(3):101-7.

Miglani,et. al.Purgative action of oil obtained from T. chebula. Indian
Journal of Medical Research. 1971;59(2):281-3.

Kamaraj C, Rahuman A. Efficacy of anti-helmintic properties of medicinal
plant extracts against Haemonchus contortus. Res Vet Sci. 2011; 91(3):400-
4.

Jagtap,et al. Potentials of aqueous extracts of T. chebula as anticaries
agent. J Ethnopharmacology. 2000; 68(1-3):299-306.

Suguna L, Singh S, Sivakumar P, Sampath P, Chandrakasan G. Influence of
Terminalia chebula on dermal wound healing in rats. Phytother
Res. 2002;16:227-231.

Saleem A, Husheem M, Harkénen P, Pihlaja K. Inhibition of cancer cell
growth by crude extract and the phenolics of Terminalia chebula retz.
fruit. Journal of Ethnopharmacology. 2002;81(3):327-36.

Prasad et al.Chemomodulatory effects of Terminalia chebula gainst nickel
chloride induced oxidative stress and tumor promotion response in male
Wistar rats. Journal of Trace Elements in Medicine and Biology.
2006;20(4);233-239

Sangeetha M, Balaji R, Gayathri V, Vasanthi H. Tinospora cordifolia
attenuates oxidative stress and distorted carbohydrate metabolism in
experimentally induced type 2 diabetes in rats. J Nat Med. 2011;65:544-
50.

PS, Zinjarde S, Bhargava S, Kumar A. Potent a-amylase inhibitory activity of
Indian Ayurvedic medicinal plants. BMC Complement Altern Med
2011;11:5.

Gupta R, Sharma V. Ameliorative effects of Tinospora cordifolia root
extract on histopathological and biochemical changes induced by
aflatoxin-b (1) in mice kidney. Toxicol Int 2011;18:94-8.

Sharma V, Pandey D. Beneficial effects of Tinospora cordifolia on blood
profiles in male mice exposed to lead. Toxicol Int 2010;17:8-11.

Chopra A, Saluja M, Tillu G, Venugopalan A, Narsimulu G, Handa R.
Comparable efficacy of standardized ayurveda formulation and
hydroxychloroquine sulfate (HCQS) in the treatment of rheumatoid
arthritis (RA): A randomized investigator-blind controlled study. Clin
Rheumatol 2012;31:259-69.

Abirama sundari G, Sumalatha K, Sreepriya M. Effects of Tinospora
cordifolia (Menispermaceae) on the proliferation, osteogenic
differentiation and mineralization of osteoblast model systems in vitro. J
Ethnopharmacol. 2012;141:474-80.

Gao L, Cai G, Shi X. Beta-ecdysterone induces osteogenic differentiation in
mouse mesenchymal stem cells and relieves osteoporosis. Biol Pharm Bull
2008;31:2245-9.

Kapur P, Wuttke W, Jarry H, Seidlova D. Beneficial effects of beta-Ecdysone
on the joint, epiphyseal cartilage tissue and trabecular bone in
ovariectomized rats. Phytomedicine 2010;17:350-5.

J Ayu HerbMed | Vol 3 Issue 3 [July- September 2017

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

Kalikar M, Thawani V, Varadpande U, Sontakke S, Singh R, Khiyani R.
Immunomodulatory effect of Tinospora cordifolia extract in human
immuno-deficiency virus positive patients. Indian J Pharmacol.
2008;40:107-10.

Akhtar S. Use of Tinospora cordifolia in HIV infection. Indian J Pharmacol.
2010;42:57.

Sharma P, Parmar J, Sharma P, Verma P, Goyal P. Radiation induced
testicular injury and Its Amelioration by Tinospora cordifolia (An Indian
Medicinal Plant) Extract. Evid Based Complement Alternat Med
2011;2011:643-847.

Rao S, Rao P. Alteration in the radiosensitivity of Hela cells by
dichloromethane extract of guduchi (Tinospora cordifolia). Integr Cancer
Ther 2010;9:378-84.

Narayanan A, Raja S, Ponmurugan K, Kandekar S, Natarajaseenivasan K,
Maripandi A. Anti-bacterial activity of selected medicinal plants against
multiple antibiotic resistant uropathogens: A study from Kolli Hills, Tamil
Nadu, India. Benef Microbes 2011;2:235-43.

Jeyachandran R, Xavier T, Anand S. Anti-bacterial activity of stem extracts
of Tinospora cordifolia (Willd) Hook. f and Thomson. Anc Sci Life
2003;23:40-3.

Sengupta M, Sharma G, Chakraborty B. Effect of aqueous extract of
Tinospora cordifolia on functions of peritoneal macrophages isolated from
CCl4 intoxicated male albino mice. BMC Complement Altern Med
2011;11:102.

Purandare H, Supe A. Immunomodulatory role of Tinospora cordifolia as
an adjuvant in surgical treatment of diabetic foot ulcers: A prospective
randomized controlled study. Indian J Med Sci. 2007;61:347-55.

lkram M, Khattak S, Gilani S. Anti-pyretic studies on some indigenous
Pakistani medicinal plants: Il) J Ethnopharmacol. 1987;19:185-92.

Pendse V, Dadhich A, Mathur P, Bal M, Madam B. Anti-inflammatory,
immunosuppressive and some related pharmacological actions of the
water extract of Giloe (Tinospora cordifolia-A preliminary report). Indian J
Pharm. 1977; 9:221-4.

Lannert H, Hoyer S. Intracerebroventricular administration of
streptozotocin causes long-term diminutions in learning and memory
abilities and in cerebral energy metabolism in adult rats. Behavioral
Neuroscience 1998;112(5):1199-208.

HOW TO CITE THIS ARTICLE
Patel AG,Nariya MB, Shukla VJ, Patel BR. Review on Trisama- an unexplored
ancient Ayurvedic formulation. J Ayu Herb Med 2017;3(3):163-168.

168



