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Abstract 

The Siddha system of medicine is not only well known for its curative measures but also this system spreads its wings 
over preventive measures too. COVID-19 is the contagious disease caused by the recently identified and named as Novel 
corona virus (SARS CoV-2). Its spread is considered to be the current pandemic. In this situation prevention is 
considered to be wiser than treatment. In Siddha system of medicine, a wide range of immune boosting formulations 
are available. In which Siddha Kaya karpam is also one among the treatment modality to increase one’s immunity. Inji, 
Chukku (Zingiber officinale) and Kadukkai (Terminalia chebula) are few Kaya karpam herbs (Rejuvenators). This article 
focuses on review about anti-oxidant, anti-viral, anti- pyretic, immuno modulatory and anti-inflammatory properties of 
Inji, Chukku and Kadukkai. The result of this review provides promising hope as it consists of rich anti- oxidant, 
immunomodulating and also has appreciable anti-viral property particularly against respiratory viruses. This study 
concluded that consuming the above said Siddha Kaya Karpam medicines will improve the immunity, which helps in 
prevention of COVID -19. 
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1. Introduction

COVID -19 is a pandemic disease caused by novel corona virus. At the end of June month, the total numbers of COVID-
19 cases are in condition of raising the bar. The worldwide status of positive cases crossed more than a crore and the 
death rate is above 5 lakhs. In India, the positive cases were beyond 6 lakhs and the death rate is more than 19 thousands 
[1]. In Tamil Nadu total numbers of positive cases are more than 1 lakh and the death rate is above 1500. As of now, in 
all countries people made us of their own Traditional systems of medicines and controlled the prevalence of COVID 
positive cases. In India, the government now started promoting AYUSH system because its success rate is appreciable, 
provides speedy recovery in positive cases and lowers the mortality rate too. Presently, no vaccines or drugs have been 
developed yet to prevent the incidence of Covid-19. Vaccines have limited use against individuals who are already 
infected with a virus[2]. They are also associated with problems of supply, cost of development, coverage and 
deployment and efficacy against newly emerging and rapidly mutating viruses [3]. 

Kaya Karpam (Rejuvenation therapy) increases the longevity by acting on the immune system of an individual. In this 
condition, making use of certain Siddha Kaya Karpam medicines may help in the effective management and prevention 
of COVID- 19 incidence. The Kaya karpam (Elixir science) is well optimized treatment of Siddha technique that 
completely detoxifies the body by replenishing the cellular physiology and altering the immune competence [4].These 
benefits are gained by their anti-oxidant properties. The importance of Kaya karpam herbs which helps in immune 
boosting mechanism was clearly mentioned in an ancient Siddha text [5]. 
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By making use of this Kaya Karpam it increases self-immunity. Even though, it is well known by explaining its activities 
it can be further used as a preventive intervention and helps in lowering the incidence of COVID-19. 

2. Ginger (Zingiber officinale) 

Inji is the fresh rhizome of Ginger and Chukku is the dried rhizome of Ginger which is treated with lime and then dried. 
Dried Ginger is of two kinds, peeled and unpeeled, the latter is the cleaned rhizomes dried in the sun. In case of dry 
ginger, before using the outer skin should be scrapped off. 

 

Figure 1 Fresh Ginger 

In Siddha classical text, Agasthiyar Gunavagadam it was quoted that taking dried ginger decoction as Kaya Karpam 
preparation it always provides benefits to those who consumes it and helps in curing chronic fever [6]. By chewing a 
piece of Ginger helps in relieving throat congestion and hoarseness of voice and while consuming the fresh ginger as 
Kaya Karpam preparation it cures Kapham Disorders [6]. The major and minor phytoconstituents of Z.officinale is 
tabulated below, 

Table 1 Phytoconstituents of Zingiber officinale [7, 8] 

Taste Pungent and spicy 

Parts Used Rhizome 

Phytoconstituents Major Phytoconstituents: 

Phellandrene, Gingerol, Gingerin, Alpha zingiberene, arcurcumene, hexa hydro curcumin, Beta 
sesquiphellandrene, Beta bisabolene camphene, phellandrene, citral, citronellol, geranial, 
linalool, bisabolene, limonene, desmethhexahydrocurcumin, borneolzingiberole, and cineole. 

Minor Phytoconstituents: 

Monoterpene, sesquiterpene hydrocarbons, paradols, gingerdols, ginger di acetates, 
gingerdiones, 6-ginger sulfonicacid, gingerenones, diaryl hepataniods, diterpenes, ginger 
glycolipids 

A, B &C 

Actions Stomachic, Carminative, Sialagogue, Digestive, Stimulant, 

Rubefacient. 

Medicinal Uses Rheumatic diseases, respiratory disorders, nausea, cardio vascular health and gastrointestinal 
disorders. 

It is used in sprains, sore throats, cramps, muscular aches, pains, constipation, hypertension, 
dementia, helminthiasias, infectious ailments, bronchitis, stomach disorders, and useful for 
insect bites. 

 

2.1. Inji Karpam 

2.1.1. Fresh Ginger (Inji)  

The outer layer of fresh ginger is peeled off and cut into smaller pieces. Those pieces are soaked in honey and kept in 
sunlight. This formulation can be consumed daily in the early morning [5]. 
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2.1.2. Dried Ginger (Chukku)  

The outer layer of dried ginger is peeled off and the remaining portion of rhizome can be used in preparing decoction. 
Now, this decoction should be taken daily in the afternoon [6]. 

 

Figure 2 Dried Ginger 

2.2. Toxicity study 

The ginger has been listed in “Generally Recognized as Safe” (GRAS) document of the US FDA. A dose of 0.5-1.0 g of 
ginger powder ingested 2-3 times for period ranging from 3 months to 2.5 years did not cause any adverse effects. The 
British Herbal Compendium states that there were no adverse effects of Ginger. The acute oral LD50 in rats which were 
fed with ginger is 170 g/kg body weight. Dry ginger is more than 250g/kg body weight [9]. 

2.3. Anti-oxidant activity 

Stoilova et al., studied the anti-oxidant of Z.officinale and reported that it possess anti-oxidant activity against a variety 
of free radicals. The anti-oxidant effect of Z.officinale was reported by DPPH radical scavenging activity. The phenolic 
content of alcoholic extract of Z.officinale was 870.1mg/g of dry extract. This extract exhibited 90.1% of DPPH radical 
scavenging activity with the IC 50 concentration of 0.64µg/ml [10]. 

Dugasini.S et al., analysed the anti-oxidant property of Gingerol, a active component of Z.officinale analogues such as 6-
,8-,10- GN as well as 6-SG, displayed anti-oxidant activity with IC 50 value ranges from 8.05 to 26.3 IM for the DPPH 
radical, 0.85 to 4.05 IM for the superoxide and 0.72 to 4.62 IM for the hydroxyl radical [11]. 

2.4. Anti -pyretic activity 

Awatify M.Al. Saeedi studied the anti-pyretic effect of aqueous extract Zingiber officinale at the dose of 100mg /kg and 
200mg /kg in female rats by Brewer’s yeast induced pyrexia method .At initial stage rectal temperature was again noted 
at interval of 0,1,2 and 3 hours after drug administration .when compared with the control group, the test groups and 
standard group decreased body temperature of rats (P< 0.05 ) [12]. 

2.5. Anti - Viral activity 

Jung San Chang,et al., studied the anti-viral activity of Ginger, against human respiratory syncytial virus (HRSV) at dose 
level of 300 μg/ml which was done by plaque reduction assay in human upper (HEp-2) and low (A549) respiratory cell 
lines. Ability of ginger to induce anti-viral cytokines was evaluated by enzyme-linked immuno-sorbent assay (ELISA). 

Fresh ginger dose-dependently inhibited HRSV infection which was induced by plaque formation in both HEp-2 and 
A549 cell lines (p<0.0001). It decreases the plaque counts to 19.7% (A549) and 27.0% (HEp-2) of that of the control 
group. It was more effective when given before viral inoculation (p<0.0001), particularly on A549 cells. Fresh ginger 
dose-dependently inhibited viral attachment (p<0.0001) and internalization (p<0.0001). Fresh ginger of high 
concentration could stimulate mucosal cells to secrete IFN-β that possibly contributed to counteracting viral infection 
[13]. 

Kankanam Gamage Chithramala Dissanayake et al., studied the anti-viral activity of fresh rhizome of Z.officinale against 
Human Respiratory Syncytial Viruses (HRSV) via decreasing HRSV induced plaque formation in respiratory mucosal 
cell lines. Therefore, high concentration of Z.officinale could stimulate mucosal cells to secrete IFN-β which responsible 
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is counteracting viral infections by reducing viral attachment and internalization. Allicin compound is active against 
anti-influenza cytokines. It is found to be effective against influenza A (H1N1) macrophage mediated inhibitory effect of 
Z.officinale on the growth of influenza A virus was already studied [14]. 

2.6. Protective Effects against Respiratory Disorders 

Qian-Qian Mao et al., studied the protective effects of Ginger in managing respiratory disorders. Ginger induces 
significant and rapid relaxation in the isolated human airway smooth muscle. In results from guinea pig and human 
trachea models, 6-gingerol, 8-gingerol, and 6-shogaol could lead to the rapid relaxation of pre contracted airway smooth 
muscle. The nebulization of 8-gingerol attenuated airwayresistanceviaareductioninCa2+influxinmice.Inanotherstudy,6-
gingerol, 8-gingerol, and 6-shogaol promoted β-agonist-induced relaxation in human airway smooth muscle via the 
suppression of phosphordiesterase 4D. In addition, ginger ameliorated allergic asthma by reducing allergic airway 
inflammation and suppressed Th2-mediated immune responses in mice with ovalbumin-induced allergic asthma. 
Moreover, the water-extracted polysaccharides of ginger could decrease times of coughing, which were induced through 
citric acid in guinea pigs. Besides, ginger oil and its bioactive compounds, including citral and eucalyptol, inhibited rat 
tracheal contraction induced by carbachol. 

The above results indicate that ginger and its bioactive constituents, including 6- gingerol, 8-gingerol, 6-shogaol, citral, 
and eucalyptol, have protective effects against respiratory disorders, at least mediating them through the induction of 
relaxation in airway smooth muscle and the attenuation of airway resistance and inflammation [15]. 

2.7. Immunomodulatory Activity 

Carrasco FR et al., reported the immuno-modulatory effect of Z.officinale essential oils was reported in mice. In the study, 
essential oil of Z.officinale was administered to mice (once a day, orally, for a week) previously immunized with sheep 
red blood cells. Z.officinale essential oil showed the improvement in humoral response in immune suppressed mice [16]. 

2.8. Anti – Inflammatory activity 

Raji Y et al., studied the anti-inflammatory activity of the Z.officinale at a dose of 50 and 100mg/kg body weight by 
carrageenan induced rat paw edema in Wistar albino rats. The rhizome extract significantly reduced the inflammation 
in rats [17]. 

Roohi Azam et al., analyzed the anti-inflammatory activity of the Ginger Essential Oil (GEO). Pleurisy was induced in 
anesthetized mice by intra peritoneal injection of carrageenan (200µg/cavity). Four hours later, the rats were sacrificed 
and the exudates were collected to determine the total volume and leukocyte number. In the pleurisy test, indomethacin 
and GEO 200 and 500 mg/kg reduced significantly the exudates volume (P<0.05 and P<0.001) without promoting 
alteration of total leucocyte migration. The anti-inflammatory activity was obtained due to inhibition of prostaglandin 
release [18]. 

3. Kadukkai (Terminalia chebula)  

Terminalia chebula is one of the chebulinic myrobalan. Kadukkai can be compared with ones mother who take care of 
her child nourishes the body by providing perfect balanced diet with six tastes.  

Likewise, Kadukkai prevents occurrence of diseases, as on alternative it preserve the body, improves ones appetite and 
taste. So, it is considered to be superior than mother [6].  The major and minor phytoconstituents of T.chebula was 
tabulated below, 
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Figure 3 Chebulinic myrobalan 

 

Table 2 Phytoconstituents of Terminalia chebula[7,8] 

Taste Astringent and slightly bitter 

Parts Used Dried fruits, immature fruits, mature fruits, galls, mostly the epicarp of fruits. 

Phytoconstituents Major Phytoconstituents: 

Tannic acid, Gallic acid, chebulagic acid, ellagic acid, chebulinic acid, D-galloyl glucose. 

Minor Phytoconstituents: 

Corilegin, beta D-Glucogallin, glucose, sorbitol, Polyphenolic compounds, triterpene glycosides, 
terchebulin (ellagic tannin), terchebin, syringic acid, punicalagin, terflavin A, Flavanoids, 

Terpene glycosides, arjungenin and arjunglucoside -1. 

Actions Stomachic, effective purgative, Astringent and Alterative. 

Medicinal Uses Asthma, diseases of the heart, ascites, biliousness, spleen diseases, tumours, bleeding piles, 
leucoderma, itching, anaemia, skin diseases, fevers, cough, asthma, urinary diseases, piles, 
worms and rheumatism and scorpion sting. 

A decoction of chebulinic myrobalan is a good astringent wash useful in bleeding piles and some 
vaginal discharges. 

3.1. Kadukkai Karpam 

Kadukkai (Terminalia chebula) - The seeds of T.chebula should be removed and only the epicarp of fruit can be used. 
This epicarp is powdered and should be taken with water in bed time [6]. The following table indicates the usage of 
Kadukkai Karpam for Mukkutram. 
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Figure 4 Powder of Chebulinic myrobalan 

 

Table 2 Kadukkai Karpam for Mukkutra [6] 

Mukkuttram Adjuvant 

Vaatham Ghee 

Pitham Sugar 

Kapham Rock Salt 

Mukkutram Jaggery 

3.1.1. Toxicity profile 

Ethanol extract of Terminalia chebula at the dose of 2000mg/kg b.wt did not produce any mortality in experimental 
animals. No adverse effects were observed in rats in 28 days repeated oral toxicity also [19]. There were no toxic signs 
reported with the aqueous extract of Terminalia chebula at a single oral dose of 5000 mg/kg b.wt. In chronic toxicity 
study for 270 days, the test substance (300, 600 and 1200 mg/kg b.wt.) did not show any toxic signs in rats [20]. 50% 
alcoholic extract of Terminalia chebula showed no toxic changes in acute toxicity study [21]. 

3.1.2. Anti-oxidant activity 

Chang and Lin et al., (2011) evaluated the anti-oxidant activity of three extracts of Terminalia chebula namely methanol 
extract, water extract and ethanol extract. In which methanol extract has greatest total triterpenoid content and 
exhibited good antioxidant activity in the HRP-luminol- H2O2 assay. The water extract has greatest total phenolic and 
tannin content and showed good antioxidant activities in both CuSO 4-Phen-Vc-H2O2 and luminol-H2O2 assays. The 
95% ethanol extract exhibited good antioxidant activity in the pyrogallol-luminol assay [22]. 

Na et al.,2004 evaluated the anti-oxidant activity of Aqueous extract of Terminalia chebula which inhibits 
xanthine/xanthine oxidase activity and is also an excellent scavenger of DPPH radicals [23]. 

Lee et al.,2005,2007 evaluated the anti-oxidant effect of an aqueous extract of Terminalia chebula fruit on the tert-butyl 
hydroperoxide (t-BHP)- induced oxidative injury was observed in cultured rat primary hepatocytes and rat liver. The 
extract showed good anti-oxidant activity against oxidative injury [24]. 

Thomas et al., (2012) evaluated the anti-oxidant effects of an aqueous extract of Terminalia chebula by microwave 
treatment followed by ultrasonication. 20.6% of antioxidant activity of the aqueous extract was obtained [25]. 
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3.1.3. Anti-pyretic activity 

Joonmoni Lahon et al., conducted anti-pyretic activity of ethanolic extract of Terminalia chebula at doses of 400 mg/kg 
and 600mg/kg on rats by brewer’s yeast induced method. Initial rectal temperature was recorded. After 18h, animals 
that showed an increase of 0.3-0.5 ℃ in rectal temperature were selected. Then temperature was noted at 0, 30, 60, 120 
and 180 minutes following drug administration. The Paracetamol and extract started showing significant antipyretic 
activity after 1h (60 min.) of post dosing. It was observed up to 3 h (180 min.) after paracetamol and test extracts 
administration. The extract markedly decreased the rectal temperature of pyretic rats [26]. 

3.1.4. Anti-Viral Activity 

Badmaev and Nowakowski, (2000) evaluated the anti-viral activity of Terminalia chebula against Influenza A virus. It 
was concluded that it protects epithelial cells against Influenza A virus, supporting its traditional use for aiding in 
recovery from acute respiratory infections [27]. 

Anwesa Bag et al., studied the anti-viral property of T.chebula against Respiratory Syncytial Virus (RSV). The viruses 
were propagated in HEP-2 cells. Viral titres and anti-viral assays of RSV was determined by immune histochemical 
staining plaque assay using anti-RSV fusion protein antibody (1:5000, millipore) and goat anti-mouse IgG (H+L) alkaline 
phosphatase (AP) conjugate in ratio RSV 1:10,000 followed by development with vector Black AP Substrate Kit. 

Broad Spectrum Anti-Viral: CHLA and PUG are the tannin extracts of T.chebula. It shown broad spectrum anti-viral effect 
against HCMV, HCV, 

DENV-2, MV and RSV with their EC 50, <35µm and SI>10. Both tannins are especially effective against RSV with their 
EC50 values being <1µm. The tannins were able to interact with RSV virions hence a block of 60 -80% was observed 
against RSV. CHLA and PUG inhibits the virus attachment ranging from 90-100% and inhibits host cell binding and 
penetration of RSV during cell entry process [28]. 

3.1.5. Immunomodulatory activity 

H.N. Shivaprasad et al., studied the aqueous extract of T.chebula has a effect on cell mediated and humoral component 
of the immune system in mice. The administration of T.chebula extract produced a increase in humoral antibody titre 
and delayed type hypersensitivity in mice. The result of the study was aqueous extract of T.chebula produced a dose 
dependent immune stimulatory effect in relation to antigenic stimulation [29]. 

Vaibhav Aher et al., reported the immuno-modulatory activity of T.chebula by the inhibition of lipid peroxidation and 
increased level of anti- oxidant enzyme catalase and superoxide dismutase. This study explains melatonin secreted by 
pineal gland plays a role as direct or indirect stimulatory effect on both cellular and humoral immunity and increased 
level of cytokinin IL-2, IL-10 and TNF-α which play important role in immune modulatory action such as T and B 
lymphocyte proliferation, natural killer cell activation[30]. 

3.1.6. Anti-inflammatory activity 

Safkath Ibne Jami et al studied that anti-inflammatory activities of ethanolic extract of Terminalia chebula fruits in long 
Evans rats by carrageenan induced paw edema method with the administration dose of 300 mg/kg .Comparing with 
control, largest inhibition was found in inhibiting inflammation 5 hours after treatment. The present study suggests that 
ethanolic extract of Terminalia chebula fruits has significant anti-inflammatory activities [31]. 

4. Conclusion 

From this review, it is concluded that above discussed Kaya Karpam herbs T.chebula possess a highly potent anti-oxidant 
because of its rich phenolic content and it exhibit immuno-modulatory action owing to the presence of active 
constituents such as chebulinic acid, rich phenolic content, gallic acid, ellagic acid, tannic acid etc. and Z.officinale also 
possess anti-oxidant, anti-viral potency against certain respiratory viruses which is owed to the presence of rich 
phenolic content, phellandrene, gingerol, gingerin etc. Making use of this Kaya karpam is cost effective and not only 
provides immunity but also prevents a wide range of diseases and also delays ageing process. In this predominant 
infectious state, this review article on T.chebula and Z.officinale gives a promising role against COVID-19 which helps in 
stepping forward against the battle. 



World Journal of Biology Pharmacy and Health Sciences, 2022, 12(02), 176–184 

183 

Compliance with ethical standards 

Acknowledgments 

It is my honor to acknowledge my colleagues who stood aside me in carrying out this work.  

Disclosure of conflict of interest 

There are no conflicts of interest. 

References 

[1] WHO Corona Virus Disease (Covid-19) - Dashboard. 

[2] Aparna Upadhyay, Pooja Agrahari and D.K. Singh; A Review on the Pharmacological Aspects of Terminalia 
chebula; International Journal of Pharmacology 10 (6), 289-98,2014. 

[3] The New England Journal of Medicine. 

[4] Sridevi.J; Role of Siddha medicine in Anti-ageing (Kaya karpam) - Literature Review; International Journal of 
Reverse Pharmacology and Health research; Vol:2, Issue:3, July-Sep 2013, 58-62. 

[5] R. Thiyagarajan; Siddha Maruthuvam Sirappu; Directorate of Indian Medicine and Homeopathy; first edition 
1985, latest print 2013. 

[6] K. S. Murugesa mudhaliyar, Gunapadam-mooligai vaguppu, 2nd edition, 2008, Directorate of Indian Medicine and 
Homeopathy. 

[7] Dr. K.M. Nadkarni, Indian Materia Medica; Volume 1, Bombay pub;ications 2005. 

[8] Sakamura F. Changes in volatile constituents of Zingiber officinale rhizomes during storage and cultivation, 
Phytochem. 1987: 26(8):2207-12. 

[9] Langner E, Greifenberg S, Gruenwald J, Ginger: History and use, Adv Ther, 1998, 15, 25- 44 . 

[10] Stoilova I, Krastanov A, Stoyanova A, Denev P, Gargova S, Antioxidant activity of a ginger extract (Zingiber 
officinale), Food Chemistry, 2007, 102(3), 764 -770. 

[11] Dugasini.S, Pichika.MR, Nadarajah.VD, Balijipalli.MK, Tandra.S, Korlakunta JN; Comparitive anti-oxidant and anti-
inflammatory effects of [6]- gingerol, [8]- gingerol,[10]- gingerol,[6]- shogaol; Journal of Ethnopharmacology, 
2010; 127(2):515 -520. 

[12] Awatify M.Al. Saeedi and Zoinob Mohsin Ibrahim Evalution of the anti – pyretic activity of the aqueous extract of 
zinger officinale rhizome in female rats. IOSR Journal of pharmacy vol 8 , Issue 9 ISSN 2250-3013. 

[13] Jung San Chang, Kuo Chih Wang, Chia Feng Yeh, Den En Shieh, Lien Chai Chiang; Fresh ginger (Zingiber officinale) 
has anti-viral activity against human respiratory syncytial virus in human respiratory tract cell lines; Journal of 
Ethnopharmacology; 146-151; Jan 2013. 

[14] Kankanam Gamage Chithramala Dissanayake, Waliwita Angoda Liyange Chandrasiri Waliwita, Ruwan Priyantha 
Liyange; A review on medicinal uses of Zingiber officinale (Ginger); International Journal of Health Sciences and 
Research, Vol.10; Issue:6; June 2020. 

[15] Qian-Qian Mao, Xiao-Yu Xu, Shi-Yu Cao, Ren-You Gan, Harold Corke, Trust Beta and Hua-Bin Li, Bioactive 
Compounds and Bioactivities of Ginger (Zingiber officinale Roscoe). 

[16] Carrasco FR, Schmidt G, Romero AL, Sartoretto JL, Caparroz-Assef SM, Bersani-Amado CA, Cuman RK, 
Immunomodulatory activity of Zingiber officinale Roscoe,Salvia officinalis L. and Syzygium aromaticum L. 
essential oils: evidence for humor- and cell-mediated responses. J Pharm Pharmacol, 2009, 61(7), 961 -967. 

[17] Raji Y, Udoh US, Oluwadara OO, Akinsomisoye OS, Awobajo O, Adeshoga K; Anti-inflammatory and analgesic 
properties of the rhizome extract of Zingiber officinale, Afr J Biomed Res, 2002, 5, 121-124. 

[18] Roohi Azam, Azhar Jabeen, Tabassum Alam, Shafia Mushtag, Sheikh Haneef Mohmad; Journal of Pharmaceutical 
and Scientific Innovation Zanjabil (Zingiber officinale): A review; DOI:10, 7897/2277 -4572.034156. 

[19] Kim J H, Koo Y C, Hong O, Yang S Y, Jun W, Lee KW. Mutagenicity and Oral toxicity studies of Terminalia 
chebula.Phytother Res., Jan 2012; 26(1): 39-47. 



World Journal of Biology Pharmacy and Health Sciences, 2022, 12(02), 176–184 

184 

[20] W.Panunto,K Jaijoy, Lerdvuthisopon N, Letprasertsuke N, Jirutanat N etal. Acute and chronic toxicity studies of 
the water extract from dried fruits of Terminalia chebula Rezt.in rats, International Journal of Applied Research 
in Natural Products,2010; 3 (4): 36-43. 

[21] Worasuttayangkurn L.The study of toxic effects of Terminalia chebula Retz. in mice [dissertation]. Thailand: 
Mahidol University,Faculty of Graduation Studies,2001. 

[22] Chang, C.L. and C.S. Lin, 2011. Phytochemical composition, antioxidant activity, and neuroprotective effect of 
Terminalia chebula Retzius extracts. Evid.-Based Complementary Altern. Med., Vol. 2012. 
10.1155/2012/125247. 

[23] Naik, G.H., K.I. Priyadarsini, D.B. Naik, R. Gangabhagirathi and H. Mohan, 2004. Studies on the aqueous extract of 
Terminalia chebula as a potent antioxidant and a probable radioprotector. Phytomedicine, 11: 530-538. 

[24] Lee, H.S., S.H. Jung, B.S. Yun and K.W. Lee, 2007. Isolation of chebulic acid from Terminalia chebula Retz. and its 
antioxidant effect in isolated rat hepatocytes. Arch. Toxicol., 81: 211-218. 

[25] Thomas, R., R. Tripathi, S.D. Kamat and D.V. Kamat, 2012. Comparative study of phenolics and antioxidant activity 
of phytochemicals of T. chebula extracted using microwave and ultrasonication. Int. J. Pharm. Sci. Res., 3: 194-
197. 

[26] Joonmoni Lahon , Babul Kumar Bezbaruah and Upama Sharma; Analgesic And Antipyretic Activities Of 
Terminalia chebula Retz. Fruits Extracts In Experimental Animals; International Research Journal of 
Pharmaceutical and Applied Sciences (IRJPAS) Int. Res J Pharm. App Sci., 2012; 2(6): 159-163. 

[27] Badmaev, V. and M. Nowakowski, 2000. Protection of epithelial cells against influenza a virus by a plant derived 
biological response modifier Ledretan‐96. Phytotherapy Res., 14: 245-249. 

[28] Anwesa Bag, Subir Kumar Bhattacharyya, Rabi Ranjan Chattopadhyay; The development of Terminalia chebula 
Retz. (Combretaceae) in clinical research; Asian Pacific Journal of Tropical Bio-medicine; 244-252,2013. 

[29] 29.H.N. Shivaprasad, M.D.Kharya, A.C.Rana and S.Mohan; Preliminary Immuno modulating activities of the 
aqueous extract of Terminalia chebula; Pharmaceutical Biology, 2006, Vol.44, No.1, pp 32 -34. 

[30] Vaibhav Aher and ArunKumar Wahi, Immunomodulatory activity of alcohol extract of Terminalia chebula Retz. 
Combretaceae; Tropical journal of Pharmaceutical Research; Oct 2011,10(5):567-575. 

[31] Md. Safkath Ibne Jami, Zakia Sultana, Md. Ershad Ali, Mst. Marium Begum, Md. Mominul Haque; Evaluation of 
Analgesic and Anti-Inflammatory Activities on Ethanolic Extract of Terminalia chebula Fruits in Experimental 
Animal Models. American Journal of Plant Sciences, 2014, 5, 63-69. 


