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 Abstract:  

The   plant of  “Ocimum tenuiflorum  or  Ocimum sanctum”  belong to   family lamiaceae. 

It is of indian origin . It is generally called “Tulsi”  - Queen of herbs in Hindu religion.In Ayurveda  

(traditional Hindu  medicine) leaves stem and  inflorescence of  tulsi plant  had  been  used  from ancient  

time  in  cough , common  cold , headache  ,influenza  ,chronic fever  and  recently in diabetic  and  

antifertility. Tulsi  plants have such an essential oil , silver or  gold  nanoparticles ,antiprolifderative 

components that attracts researcher to study about it and use it  to cure cancer like disease. This article is 

just to emphasize chief chemical compounds present in Tulsi plant and their medicinal importance. 
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Introduction  

India has a very holistic, majestic and medicinal plant  “Tulsi”   (ocimum  tenuiflorum )        It is  also called  

holy basil . It has Indian origin1.  No doubt , It has been bless for  the  people of Indian  continent  either  as 

anti -diabetic 2,  antimicrobial 3, anticancer 4 . According to   hindu  ‘Padma Puran’ ,  ‘Tulsi’  was   a  

woman ‘Vrinda’ and  married to  asura  king  Jalandhar .She  was  devotee  of  lord  Vishnu .Tulsi  is  a 

Sanskrit  word  which means  matchless one 5  .  Tulsi is considered a sacred plant by the Hindus and is often 

planted around Hindu shrines. Therapeutic use of this plant is  as  old  as 4000-5000BC .Tulsi  is  

categorised as  Rama -tulsi  ,Shyam-tulsi , Vana-tulsi.  In Ayurved  it is  used as  adaptogen to counter life’s 

stresses. Medicines are made from their leaves, stems, and seeds. Chemicals in holy basil are thought to 

fight against many diseases Early research suggests that its  essential oil can slow progression and improve 

survival rate in animals with certain types of cancer. Researchers think this benefit may be explained by the 

oil’s ability to act as an antioxidant 6. AMPs( antimicrobial peptides) ,HDPs (host defense peptides) 

,fulvicacid6 eucayptol , eugenol  etc essential oils   are present in it . Fulvic  acid is  powerful antioxidant 

Which  neutralises  free -radicals .It enhances  absorption of vitamins and  minerals in our body . It is a 

catalyst with molecular formula C135 H182 O95N5S2 . Essential oil of tulsi fight against selected microbial 

pathogens. 
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CHEMICAL COMPONENTS OF TULSI AND ITS MEDICINAL VALUES   

1. Silver nanoparticles 7 

Biosynthesis of stable silver nanoparticles is done using Tulsi (Ocimum sanctum) leaf extract. These 

biosynthesized nanoparticles7 is characterized with the help of Atomic Absorption Spectroscopy (AAS), UV-

vis spectrophotometer, Dynamic light scattering (DLS), X-ray diffraction (XRD), Fourier transform infrared 

spectroscopy (FTIR), and Transmission electron microscopy (TEM).   Stability of bio-reduced silver 

nanoparticles is found to be lethal against both gram-negative and gram-positive microorganisms. It is observed 

that tulsi leaf extract can reduce silver ions into silver nanoparticles7 within 8-9 min of reaction time. 

Meanwhile, this method can be used for rapid and ecofriendly biosynthesis of stable silver nanoparticles of size 

range 5-30 nm possessing antimicrobial activity Aqueous extract of tulsi leaf is used as reducing agent for the 

environmentally friendly synthesis of gold and silver nanoparticles7.  

 

2. Flurbiprofen8 

                    

                                                       Flurbiprofen 

Flurbiprofen8 has been used to reduce pain, swelling, and joint stiffness from arthritis. This medication is also 

known as a non-steroidal anti-inflammatory drug (NSAID). The penetration up grating potential of tulsi , 

turpentine oil on transdermal delivery of flurbiprofen, a potent non-steroidal anti-inflammatory agent has been 

also investigated these days .   

Now the transdermal permeation of flurbiprofen (C15H13O2F ) across the rat abdominal skin from binary 

solvent mixture composition of propylene glycol (PG):isopropyl alcohol (IPA) (28:72%, v/v) has  found to be  

97.88 micro g/cm(2)/h, significantly higher than other binary solvent mixtures. The corresponding steady state 

plasma concentration (0.71 micro g/ml) is much lower than required steady state plasma concentration of ( 3-5 

micro g/ml). Hence influence of tulsi and turpentine oil in the optimized binary solvent mixture besides the 

increased drug load on the flurbiprofen8 permeation is evaluated. The magnitude of the flux enhancement 

factor with turpentine oil and     essential oil of tulsi are 2.4 and 2.0 respectively at 5% (v/v) concentration 

beyond which there is  no significant increase in the flux. Addition of 2% (w/v) hydroxypropyl methylcellulose 

(HPMC), as a thickening agent, results in desired field for the fabrication of patch with insignificant effect on 

permeation rate of flurbiprofen8. The reservoir type of transdermal patch formulation, fabricated by 

encapsulating the flurbiprofen8 reservoir solution within a shallow compartment moulded from polyester 

backing film and microporous ethyl vinyl acetate membrane, do not modulate the skin permeation of 

flurbiprofen8 through rat skin in case of turpentine formulations whereas flux of formulations with tulsi oil is 

significantly altered. The effect of penetration enhancer and solvents on the anatomical structure of the rat skin 

has been studied. Enhancement properties exhibited by turpentine oil and tulsi (holy basil) oil in optimized 

binary solvent mixture are superior as compared to solvent treated and normal control groups with negligible 

skin irritation. The fabricated transdermal patches are found to be quite stable. The bioavailability of 

flurbiprofen with reference to orally are seen in tulsi leaves   . 
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3. Antiproliferative 

Cancer 9 till today remains the leading cause of death in both developed and developing countries. Plants have 

been beacon of therapeutic sources for curing diseases from times immemorial.  Antiproliferatives 10 are used 

to inhibit  excess cell growth 

 

                            

.Antiproliferative10 effects on tumor cells is in  3-aryl-5-(3′-chlorothiophen-2′-yl)-1,2,4-oxadiazoles 10   that are 

apoptosis inducers with good activity against several breast and colorectal cancer cell lines. Another interesting 

scaffold is represented by the 5-arylamino-1,2,4-oxadiazoles, Hence, the present study aimed at evaluating the 

antiproliferative 10 activity of extract of  Ocimum sanctum  (tulsi )leaves on oral cancer cell line. To evaluate 

the antiproliferative 10 effect and to analyze dose dependent cytotoxic activity of aqueous extract of  tulsi leaves 

on KB mouth cell line.  

4. Antioxidant component 

 Ocimum leaves are highly enriched in antioxidant components. Thus, its leaf extracts, if applied in plants, is 

believed to efficiently scavenge ROS, thereby preventing oxidative damage under drought stress. Tulsi has a 

powerful anti-oxidant component called eugenol11 (4-allyl-2-methoxyphenol). 

 

 

       

               

               eugenol                 methyl eugenol 

                                

Eugenol 11 helps in protecting the heart by keeping one’s blood pressure under control and lowering his/her 

cholesterol levels. Chewing a few leaves of tulsi on an empty stomach early morning everyday can both 

prevent and protect any heart ailments. Leaves of holy basil are packed with antioxidants and essential oils 

that produce eugenol 11, methyl eugenol  ( 4-Allyl-1,2-dimethoxybenzene) and caryophyllene ( 4,11,11-

trimethyl-8-methylidenebicyclo[7.2.0]undec-4-ene).  Collectively these two substances help the 

pancreatic beta cells (cells that store and release insulin) function properly. This in turn helps increase 

sensitivity to insulin. Lowering one’s blood sugar and treating diabetes effectively. An added advantage is 

that the antioxidants present in the leaves help beat the ill effects of oxidative stress. Thus, tulsi has been 

shown to protect against the toxic effects of industrial chemicals such as butylparaben, carbon tetrachloride, 

copper sulfate and ethanol, and common pesticides such as rogor,  chlorpyrifos, endosulfan  and lindane. 

Tulsi has also been shown to protect against the toxic effects 11,12 of many pharmaceuticals drugs including 

acetaminophen, meloxicam, paracetamol, haloperidol and anti-tubercular drugs. 
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5. Rosmarinic acid; 

Rosmarinic acid is the ester of caffeic acid and 3, 4-dihydroxyphenyllactic acid.  It is a plant-based 

compound found in a wide variety of spices, but most well known for being the active ingredient in 

Rosemary and Perilla Oil. 

 

It displays general anti-oxidant and anti-inflammatory effects, and may protect against various forms of 

cancers. Additionally, it can be absorbed through the skin when in an ethanol base (perillyl alcohol). Leaves of 

sweet basil contain rosmarinic acid 12 and derivatives. Rosmarinic acid may remove the ciguatoxins13,14 from 

their sites of action in food  poisoning The use of rosmarinic acid is effective  also in a mouse model of 

Japanese encephalitis15 

6. β-Caryophyllene (about 8%) 

β- Caryophyllene16 trans-(1R,9S)-8-Methylene-4,11,11-trimethylbicyclo[7.2.0]undec-4-ene  which is also 

known as caryophyllene or called (−)-β-caryophyllene, is a natural bicyclic sesquiterpene that is a constituent 

of many essential oils including that of Syzygium aromaticum17 (cloves), , rosemary, Cannabis sativa and hops. 

It is generally found as a mixture with isocaryophyllene18  (the cis double bond isomer) and α-humulene 

(obsolete name: α-caryophyllene), a ring-opened isomer. β-Caryophyllene is notable for having both 

acyclobutane 19  ring and a trans-double bond in a nine-membered ringed  structure. 

                         

                  β-Caryophyllene                  isocaryophyllene 

 

β-Caryophyllene is a sweet and dry tasting compound that can be found in a number of food items such as, 

fig, allspice, pot marjoram, and roman chamomile etc which makes  

 β-caryophyllene a potential biomarker for the consumption of these food products. 

 (-) β-caryophyllene is a beta-caryophyllene in which the stereocentre adjacent to the exocyclic double bond 

has S- configuration while the other remaining stereocentre has R- configuration. It is the most commonly 

occurring form of β-caryophyllene, occurring in many essential oils, particularly oil of tulsi . It has a role as 

a non-steroidal anti-inflammatory drug 20, a metabolite and a fragrance. It is an enantiomer of a (+) β -

caryophyllene. It also cures anxiety and depression 21. 
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7.  Carvacrol 

Carvacrol22, a monoterpenic phenol, is present in tulsi leaf and has emerged for its wide spectrum activity 

extended to food spoilage or pathogenic fungi23, yeast and bacteria as well as human, animal and plant 

pathogenic microorganisms including drug-resistant and biofilm membrane forming microorganisms. 

              Carvacrol     

The carvacrol shows antibacterial activity 24 and has been attributed for its considerable effects on the 

structural and functional properties of cytoplasmatic membrane 25. of bacteria culture .  Many reviews of the 

published literatures regarding the antimicrobial properties of carvacrol and the recent patents claimed in 

order to highlight its future applications as a new antimicrobial agent shows its importance It could concern 

either the natural preservation in the cosmetic and food industries or an alternative which supports the 

conventional antimicrobial protocols. Interestingly, carvacrol alone or associated with one or more 

synergistic products could be incorporated in different formulations for biomedical and food packaging 

applications or food preservative. However, more detailed safe investigations and in vivo studies should be 

carried out so that this molecule could be used in the future. Tulsi oil, has also been shown to help lower 

cholesterol in mice that were fed a high-fat diet over 10 weeks. The mice fed with carvacrol alongside the 

high-fat diet had been observed  significantly lowered cholesterol value at the end of the 10 weeks, 

compared to those that were just given a high-fat diet .Thus cholesterol-lowering effect of tulsi oil is thought 

to be the result of the phenols carvacrol and thymol present in it  . 

8. Adaptogen 

 Considered as a potent adaptogen26, tulsi has a unique combination of pharmacological actions that promote 

wellbeing and resilience. While the concept of an “adaptogen,” or herb that helps with the adaptation to 

stress and the promotion of homeostasis, is not widely used in Western medicine, Western medical science 

has revealed that holy basil does indeed possess many pharmacological actions that fulfill this purpose.  

Some of adaptogens are. 

Rosavin 26  is the primary alcohol glycoside responsible 27 for Rhodiola’s antidepressant    actions .It is also 

present in  tusi plant  

 

Salidroside 26,27   is another primary anti-depressant27 and anxiolytic compound found  in tulsi .  

It has been used for centuries; especially within traditional Chinese medicine as a work enhancer. Currently, 

many body-builders and endurance athletes consume it as a supplement  
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Tyrosol is the main medicinally28 effective chemical compound found not only in Rhodiola, but also in tulsi 

oil. In fact, researchers believe that Tyrosol is responsible for most of the reported health benefits within the 

Asian diet. It’s a potent anti-oxidant and cardioprotective 29  ingadient.  

                                           tyrosol 

 Rosarin is a cinnamyl alcohol glycoside; we know very little about how it functions but we do know that it 

has some adaptogenic 27 inducing properties.  

 

                                               

                                              rosarin 

 Tulsi is an aromatic herb in the basil family Lamiaceae 30 (tribe ocimeae) that is thought to have originated 

in north central India and now grows native throughout the eastern world tropics. Within Ayurveda,  tulsi 

(holy basil) is known as “The Incomparable One,” “Mother Medicine of Nature” and “The Queen of 

Herbs,” and is revered as an “elixir of life” that is without equal for both its medicinal 31 and spiritual 

properties. Within India, tulsi has been adopted into spiritual lifestyle practices which provide a vast array of 

health benefits that are just beginning to be confirmed by modern science. Tulsi is perhaps one of the best 

examples of Ayurveda's holistic lifestyle approaching to health. Tulsi tastes hot and bitter and is said to 

penetrate the deep tissues, dry tissue secretions32 and normalize kapha and vata. Daily consumption of tulsi 

is said to prevent disease, promote general health, wellbeing and longevity and assist in dealing with the 

stress 31 -34 of daily life. Tulsi is also majestic in giving luster to the complexion, sweetness to the voice and 

fostering beauty, intelligence, stamina enhancement and a calm emotional disposition. In addition to these 

health-promoting properties, tulsi is recommended as a treatment for a range of conditions including anxiety  

34, cough, asthma, diarrhea, fever, dysentery, arthritis, eye diseases,  indigestion, hiccups, vomiting, gastric, 

cardiac and genitourinary disorders35,39, back pain, skin diseases, ringworm, insect, snake 36 and scorpion 

bites and malaria 37. Many of the physiological benefits of tulsi can be attributed to its ability to assist with 

the body's internal housekeeping and protection of the body from toxin-induced38 damage. These functions 

are often attributed to tulsi's high content of phenolic compounds and anti-oxidant properties, with Krishna 
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tulsi (black/purple variety) having a higher phenolic content and anti-oxidant 39 capacity than white Vana  

tulsi.  

 

CONCLUSION 

The medicinal properties of tulsi have been studied in lots of scientific studies including in vitro, animal and 

human experiments. These studies reveal that tulsi has a unique combination of  compounds such as eugenol 
11 , carvacrol 15,22,  etc   and their actions  include: antimicrobial that includes antibacterial, antiviral, 

antifungal, antiprotozoal, antimalarial, anthelmintic and  also some  anti-cholestrol, anti-oxidant ,  

radioprotective, anti-inflammatory40, anti-diarrheal40,41 chemopreventive , hepato-protective42, neuro-

protective43, cardio-protective, anti-diabetic 21,44, anti-hypercholesteroalemia,45 anti-hypertensive, anti-

carcinogenic, analgesic, anti-pyretic, anti-allergic, immunomodulatory46, central nervous system 

depressant47, memory enhancement, anti-asthmatic44,48, anti-tussive, diaphoretic, anti-thyroid, anti-fertility, 

anti-ulcer, anti-emetic, anti-spasmodic, anti-arthritic, adaptogenic, anti-stress, anti-cataract, anti-

leukodermal49 and anti-coagulant41,50 activities. These pharmacological actions of tusli help the body and 

mind cope with a wide range of chemical, physical, infectious and emotional stresses and restore 

physiological and psychological function. Modern day of scientific research into tulsi demonstrates the 

many psychological and physiological benefits of consuming tulsi and provides a testament to the wisdom 

inherent in Hinduism and Ayurveda, which celebrates tulsi as a plant that can be worshipped, ingested, 

made into tea and used for medicinal and spiritual values in daily life. In providing a focus for ethical, 

sustainable and ecological farming practices that provides a livelihood for thousands of farmers,  medicine 

of tulsi goes beyond providing benefits for individuals and households and begins to address broader social, 

economic and environmental issues Despite the many wonders of science and industry, modern life is 

fraught with stress and anxiety. However, mobile devices and the web have vastly increased the pace of life 

and many people feel that they are now drowning in an ever-expanding ocean of data, while industrial 

agriculture has burdened us with increasing exposure to unhealthy processed and packaged food and a 

plethora of food packaging materials and other toxic industrial chemicals. Metropolitan -life dwellers are 

also faced with increasing wealth inequality, social isolation, excessive noise, air, water and soil pollution 

and disconnection from nature. Thus, while industrial revolution  has led to longer lifespans and vast 

increases in human populations, it is now recognized that the greatest causes of death and disease on the 

planet are preventable lifestyle-related chronic diseases in this case tulsi plant can fulfill spiritual and health 

protection for them.  No doubt, we are in the midst of a global pandemic of obesity, diabetes, cancer, 

dementia, depression and other chronic diseases caused by modern lifestyles and their associated lack of 

physical activity, high intake of alcohol, fat, salt, sugar and tobacco and exposure to a toxic50 cocktail of 

industrial chemicals. The solutions to this current health crisis are therefore more likely to be found in the 

homes, Ayurveda   and behaviors of individuals than in western medical clinics, hospital or pharmacies. As 

ancient science and world's oldest medical system, Ayurveda has a holistic approach to health and disease 

that focuses on preserving and promoting good health and preventing disease through healthy lifestyle 

practices.These practices include consumption of fresh, minimally processed foods, the use of Rasayanas 

(formulas) that eradicate ageing and disease, sophisticated detoxification practices and regular consumption 

of adaptogenic herbs that enhance the body's capacity to maintain balance in the midst of a variety of 

stressors and bhasmas which has basic minerals present in it. Ayurveda's regular use of medicinal and 

culinary herbs draws upon India's incredible biodiversity with a variety that is unsurpassed by any medical 

system; yet, of all the used herbs, none has a status as comparable to as tulsi or holy basil (Ocimum 

sanctum). Medicines are made from leaves, stems, and seeds of from this “queen of herbs”. Chemicals in 

holy basil are thought to fight against many diseases. At the end we conclude that all essential oils obtained 

from tulsi plant has many compounds, discussed above, are not only beneficial for stress, anxiety etc, but is 

ram vana in chronic disease also. 

 

 

http://www.jetir.org/


© 2019 JETIR  February 2019, Volume 6, Issue 2                                   www.jetir.org  (ISSN-2349-5162) 

 

JETIR1902355 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 310 

 

REFERENCES  
(1).   Felix Bast, Pooja Rani , Devendra Meena DOI:10.1155/2014/847482 

(2).   J.M.A.Hannan ,L. Marenah –journal of endocrinology vol 189,no.1 pp-127-136,2006 

(3).   Molecular phylogenetic and evolution  vol.31 issue 1,pp277-299,2004 

(4).   J.M.A.Hannan ,L. Marenah –journal of endocrinology vol 189,no.1 pp-127-136,2006 

(5) . Babita Labh Kayastha journal of medicinal plant studies 2004vol-2 ISSN-2320-3862 

(6).   M.Rahnamaeian  proc. R. Soc. B282, 20015.0293 

(7).   NASA Astrophysics Data System (ADS)Singhal, Garima; Bhavesh, Riju; Kasariya,    

         Kunal;    Sharma,Ashish   Ranjan; Singh, Rajendra Pal 2011-07-01 

(8).   Timothy, S.TracyChristinaMarraSteven A.WrightonFrank J.Gonzalez Kenneth     

         R.Korzekwa  //doi.org/10.1016/0006-2952(96)00501-1 

(9).   Shivpuje, Prachi;    Ammanangi, Renuka; Bhat, Kishore; Katti, Sandeep  Effect of  

        Ocimum sanctum on   Oral Cancer Cell Line: An in vitro Study. PubMed 2015-09-01 

(10).  Andrea Pace, ... Ivana Pibiri, in Advances in Heterocyclic Chemistry, 2015 

(11).  Bokyung Sung, Bharat B. Aggarwal, in Advances in Botanical Research, 2012 

(12).  Claudia KiferleEmail authorMariella LucchesiniAnna Mensuali-SodiRita        

          MagginiAndrea    Raffaelli  Alberto  Pardossi Central European Journal of Biology  

          December 2011,Volume 6, Issue 6, pp 946–957 

(13) . fao.org/docrep/007/y5486e/y5486e0q.htm 

(14).  Mr. Arthur YAU, Scientific Officer, Risk Assessment Section, Centre for Food Safety  

          Food Safety  Focus   (69th Issue, April 2012) – Food Safety Platform  

(15).  Dr Deepak Pawar mapsofindia.com/my-india/health/now-japanese... 

(16).  Diana Dobravalskytė, ... Petras Rimantas Venskutonis, in Flavour Science, 2014 

 (17). Asian Pac J Trop Biomed. 2014 Feb; 4(2): 90–96.  doi: 10.1016/S2221- 

          1691(14)60215-X 

(18). www.ayurvedicoils.com/ayurvedic-essential-oils_β... 

(19). pubs.acs.org/doi/pdf/10.1021/ja01057a040 

(20). Babita Labh Kayastha 1   Plantsjournal.com/vol2 Issue2/Issue_feb_2014/1.3. 

(21). Aruna K, Sivaramakrishnan VM. Anti-carcinogenic effects of some Indian plant 

          products. Food Chem Toxicol. 1992;30:953–6. 

(22). Mohammadi Z Open Access Journal of ChemistryVolume 1, Issue 1, 2017, PP 53-62 

(23). Punam  mishra, (2011). Study of antibacterial activity of Ocimum sanctum, American       

         journal of Food technology 6 (4):336-341 

(24). Piglets H.-K. Wei , H.-X. Xue , Z. X. Zhou   and J. Peng     

           https://doi.org/10.1017/S1751731116001397  Published online: 15 July 2016 

(25). Suzuki, T, Yoshinaga, N and Tanabe, S 2011. Interleukin-6 (IL-6) regulates claudin-2  

         expression and   tight  junction permeability in intestinal epithelium. Journal of 

         Biological Chemistry 286, 31263– 31271. 

(26). World Health Organisation. Preventing Chronic Diseases: A Vital Investment: WHO  

        Global Report. Geneva: World Health Organization; 2005. Department of Chronic  

        Diseases and Health Promotion; p. 18. 

(27). Bast F, Rani P, Meena D. Chloroplast DNA phylogeography of holy basil (Ocimum    

       tenuiflorum) in Indian subcontinent. ScientificWorld Journal. 2014;2014:847–482.  

 

(28). Singh N, Hoette Y, Miller R. Tulsi: The Mother Medicine of Nature. 2nd ed. Lucknow:    

         International Institute of Herbal Medicine; 2010. pp. 28–47. 

(29). Mahajan N, Rawal S, Verma M, Poddar M, Alok S. A phytopharmacological overview  

        on Ocimum species with special emphasis on Ocimum sanctum. Biomed Prev Nutr.  

        2013;3:185–92.30.  

(30).  Mohan L, Amberkar MV, Kumari M. Ocimum sanctum linn.    

         (TULSI)-an overview. Int J Pharm Sci Rev Res. 2011;7:51–3. 

(31). Pattanayak P, Behera P, Das D, Panda SK. Ocimum sanctum Linn. A reservoir plant for      

        therapeutic applications: An overview. Pharmacogn Rev. 2010;4:95–105.  

http://www.jetir.org/


© 2019 JETIR  February 2019, Volume 6, Issue 2                                   www.jetir.org  (ISSN-2349-5162) 

 

JETIR1902355 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 311 

 

(32). Mondal S, Mirdha BR, Mahapatra SC. The science behind sacredness of Tulsi     

        (Ocimum sanctum Linn.) Indian J Physiol Pharmacol. 2009;53:291–306.  

(33). Wangcharoen W, Morasuk W. Antioxidant capacity and phenolic content of holy basil.    

        Songklanakarin J Sci Technol. 2007;29:1407–15. 

(34). Panda VS, Naik SR. Evaluation of cardioprotective activity of Ginkgo biloba and  

       Ocimum sanctum in rodents. Altern Med Rev. 2009;14:161–71.  
(35). Shivananjappa M, Joshi M. Aqueous extract of tulsi (Ocimum sanctum) enhances   

       endogenous antioxidant defenses of human hepatoma cell line (HepG2) J Herbs Spices  

       Med Plants. 2012;18:331–48. 

(36). Manikandan P, Murugan RS, Abbas H, Abraham SK, Nagini S. Ocimum sanctum     

       Linn. (Holy Basil) ethanolic leaf extract protects against 7,12-dimethylbenz (a)    

       anthracene-induced genotoxicity, oxidative stress, and imbalance in xenobiotic- 

       metabolizing enzymes. J Med Food. 2007;10:495–502.  

(37). Siddique YH, Ara G, Beg T, Afzal M. Anti-genotoxic effect of Ocimum sanctum L.   

       extract against cyproterone acetate induced genotoxic damage in cultured mammalian  

       cells. Acta Biol Hung. 2007;58:397–409.  

(38). Jha AK, Jha M, Kaur J. Ethanolic extracts of Ocimum sanctum, Azadirachta indica and   

         Withania somnifera cause apoptosis in SiHa cells. Res J Pharm Biol Chem.  

         2012;3:557–62. 

(49).Manikandan P, Vidjaya Letchoumy P, Prathiba D, Nagini S. Combinatorial  

      chemopreventive effect of Azadirachta indica and Ocimum sanctum on oxidant- 

      antioxidant status, cell proliferation, apoptosis and angiogenesis in a rat forestomach  

      carcinogenesis model. Singapore Med J. 2008;49:814–22. [PubMed] 

(40). Rastogi S, Shukla Y, Paul BN, Chowdhuri DK, Khanna SK, Das M. Protective effect of  

     Ocimum sanctum on 3-methylcholanthrene, 7,12-dimethylbenz (a) anthracene and  

    Aflatoxin  B1 induced skin tumorigenesis in mice. Toxicol Appl Pharmacol.  

    2007;224:228–40 

(41). Shah K, Verma RJ. Protection against butyl p-hydroxybenzoic acid induced oxidative  

      stress by Ocimum sanctum extract in mice liver. Acta Pol Pharm. 2012;69:865–70. 

(42). Enayatallah SA, Shah SN, Bodhankar SL. A study of hepatoprotective activity of    

      Ocimum sanctum (Krishna tulas) extracts in chemically induced liver damage in albino  

       mice. J Ecophysiol Occup Health. 2004;4:89–96. 

(43). Shyamala AC, Devaki T. Studies on peroxidation in rats ingesting copper sulphate and  

      Effect of subsequent treatment with Ocimum sanctum. J Clin Biochem Nutr.  

      1996; 20:113–9. 

(44). Bawankule DU, Pal A, Gupta S, Yadav S, Misra A, Rastogi S, et al. Protective effect  

        of Ocimum sanctum on ethanol-induced oxidative stress in Swiss Albino Mice brain.  

       Toxicol Int. 2008;5:121–5. 

(45). Verma P, Kedia DK, Nath A. Protective effect of Ocimum sanctum leaf extracts  

     against rogor induced ovarian toxicity in Clarias batrachus Linn. J Ecophysiology Occup  

       Health. 2007;7:177–84. 

(46). Khanna A, Shukla P, Tabassum S. Role of Ocimum sanctum as a genoprotective agent  

      on chlorpyrifos-induced genotoxicity. Toxicol Int. 2011;18:9–13.  

(47). Bharath BK, Anjaneyulu Y, Srilatha C. Imuuno-modulatory effect of Ocimum sanctum  

      against endosulfan induced immunotoxicity. Vet World. 2011;4:25–7. 

(48). Mediratta PK, Tanwar K, Reeta KH, Mathur R, Benerjee BD, Singh S, et al.  

     Attenuation of the effect of lindane on immune responses and oxidative stress by Ocimum  

    sanctum seed oil (OSSO) in rats. Indian J Physiol Pharmacol. 2008;52:171–7.  

(49). Makwana M, Rathore HS. Prevention of hepatorenal toxicity of acetaminophen with  

      Ocimum sanctum in mice. Int J Pharm Technol. 2011;3:1385–96. 

(50). Mahaprabhu R, Bhandarkar AG, Jangir BL, Rahangadale SP, Kurkure NV.  

      Ameliorative effect of Ocimum Sanctum on meloxicam induced toxicity in wistar rats.  

      Toxicol Int. 2011;18: 130–6.  

http://www.jetir.org/
https://www.ncbi.nlm.nih.gov/pubmed/18946617

