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ABSTRACT 

Azadirachta indica is a member of Mahogany family. It is a sacred gift of nature. Azadirachta indica is used 

in India as an age-old treatment for diverse medical conditions. The Latinized name of neem is “Azadirachta 

indica,” Azad means “free,” dirakht means “tree,” and i-Hind means “of Indian origin.” Thus, it literally 

means “The free tree of India.”1  Azadirachta indica  recognized around the world as a broad-spectrum 

pesticide and fertilizer, neem has applications in agriculture and beyond. Currently, the  antimicrobial 

activities of Azadirachta indica  are being explored through research in the fields of dentistry, food safety, 

bacteriology, mycology, virology, and parasitology.2  This plant is highly abundant in flavonoids, 

polyphenols, diterpenoids, triterpenoids, limonoids, tannins, coumarin, nimbolide, azadirachtin, azadirone, 

azadiradione, and gedunin. Some parts of Azadirachta indica, including the leaves in various forms, have 

been used for wound healing or as a repellent. 3 Neem fruits, leaves, bark, and roots have specific virtues. 

They have been traditionally used for a huge part of human history and are documented in Sanskrit texts. 

Due to human activity in trade and travel the plant species has been distributed around the globe and is 

cultivated in many tropical, and subtropical regions.4  
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INTRODUCTION 

the antimicrobial activity of A. indica against common endodontic pathogens, such as, Streptococcus 

mutans, Enterococcus faecalis, Staphylococcus aureus, and Candida albicans, has been well-studied. For 

example,  7.5% aqueous neem leaf extract was sufficient to inhibit the growth of E. faecalis, S. mutans, 

and C. albicans.  The  methanolic extract of A. indica showed antimicrobial activity against a three-week-

old polymicrobial dental biofilm grown on extracted human teeth consisting of S. mutans, E. faecalis, S. 

aureus and C. albicans. gastrointestinal pathogens, which include foodborne and diarrhea-causing 

organisms cause morbidity and mortality all over the world.  some of the traditional uses of neem are 

antidiarrheal, antacid, and antiulcer; this has led to a large body of research that has investigated the 

antibacterial properties of neem products against pathogens such as Salmonella spp., Shigella spp., E. 

coli, Listeria monocytogenes, and Bacillus cereus.5  The methanolic extracts of Neem contain  antibacterial 

activity against several microbes like  Vibrio cholera and chloroform extracts against E. coli, Bacillus 

subtilis, Enterococcus faecalis and Streptococcus faecalis.6  The seed oil of neem is used to treat certain 

chronic skin diseases, ulcers, different types of metritis, leprosy, gum and dental problems. But  neem seed 

oil is capable of generate toxicity when given orally. Neem plant contains a large quantity of biologically 

active compounds that are chemically diverse and structurally variable with more than 140 compounds 

isolated from different parts of the tree. The compounds such as Quercetin and ß-sitosterol, were the first 

polyphenolic flavonoids extracted and purified from neem fresh leaves and possess antibacterial and 

antifungal properties.  The Leaf extracts of neem possess potent antidermatophytic activity 

against Microsporum nanum , Trichophyton rubrum, T. violaceaum,  and Epidrmophyton floccosum. The 

same extracts were found to have considerable inhibitory action on a broad spectrum of microorganisms 
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like C. albicans, C. tropicalis, Neisseria gonorrhea, multi-drug resistant Staphylococcus aureus, urinary 

tract E. coli, Herpes simplex-2 and HIV viruses. 7  

The neem have been used in herbal medicine for the treatment of different diseases, particularly cancer. The  

hepatic anti-oxidant activity of neem mediates its anti cancer effects. The administration of neem extract is 

capable of induce oncostatic activity via several mechanism including; suppression of the NF-κβ pathway, 

increased expression of tumor suppressor , decreased expression of oncogenes, and increased apoptosis in 

cancerous cells. So neem plays a vital role in the prevention of cancer cell growth via the hepatic anti-

oxidant activities and the application of neem extract reduce the growth of cancer cells.8  The anticancer 

properties of neem have been investigated in detail from several scientifc angles. Regular use of neem and 

its preparations were capable to prevent the onset of cancer. Neem and neem preparations can prevent the 

growth of cancer cellsby several mechanisms like prevention of proliferation and growth of cancer cells, 

cell cycle arrest and apoptosis, interference with growth factor signaling, inhibition of angiogenesis, and 

decrease of tumor cell invasion and migration. The curative effects of this plant is due to the presence of 

numerous chemical constituents present in various parts of the plant. The constituents include azadirachtin, 

gedunin, nimbidin, nimbidol, nimbin, salannin, and quercetin. Many parts of neem such as stem, leaves, 

fowers, fruits, and seeds have already proven for the anticancer effects. However the anticancer effects of 

neem and neem preparations largely depend on the soil, climate and extraction methods. The regular 

consumption of neem oil can prevent the presence of cancer cells and especially the onset of breast cancer.9 

The leaf extract of neem is capable of regulating the genes involved in cellular development and functions. 

There by they can regulate the stimulatory effect of vascular endothelial growth factor and results in exerting 

strong antiangiogenic effects. Azadirachtin is a major constituent of neem found  in neem seeds. It is a 

secondary metabolite of neem and is a feeding deterrent for insects and arthropods, a valuable pesticide, and 

is also very useful in preventing cancer progression. Nimbolide is found in many parts of the neem plant 

especially in leaves and flowers. Nimbolide is a triterpene which is useful in prevention and treatment of 

many diseases but is also useful for its anticancer activity. Many studies shown,  nimbolide have its 

tumorigenesis and metastasis inhibitor effect. Nimbolide shows its anticancer effects by several mechanisms 

like  suppression of proinflammatory pathways, increased apoptosis and growth arrest, and to the inhibition 

of carcinogenic activation and antioxidant effects.10  Neem components  cause cancer cells death by inducing 

apoptosis and promoting autophagy. Neem seed and leaf extracts have been studies for their increased 

apoptotic effects in various human cancers such as leukaemia, prostate, cervical,  and breast cancers. Neem 

components such as Azadirachtin and Nimbolide have double acting in their mechanism of action against 

cancer causing cells. They inhibit carcinogen activation and simultaneously induce activation carcinogen 

detoxification.11 The upregulation of certain marker enzymes, such as alkaline phosphatase, alanine 

aminotransferase and aspartate aminotransferase results in  Skin tumor . Treatment with aqueous leaf extract  

of neem can induce significant decrease in the activity of these marker enzymes. The aqueous leaf extract  

of neem reduced oxidative stress by decreasing lipid peroxidation levels and by enhancing the reduced 

glutathione contents and activities of various antioxidant enzymes.12  The neem seeds extracts have shown 

that some limonoids exhibit poten and active  inhibitory effects against melanogenesis in B16 melanoma 

cells. Azadirachtin  exerts a potent inhibitory effect on in vivo two-stage mouse skin carcinogenesis.13  The 

presence of various  flavonoids in addition to limonoids in neem flower exhibit considerable melanogenesis-

inhibitory activities.14 

 In recent years, many constituents from Neem have been shown considerable beneficial against 

various neurological disorders. The neem extract exhibit protective effect against various disorders like 

Alzheimer's and Parkinson's disease, mood disorders, ischemic-reperfusion injury. 

This neuroprotective effect of neem are primarily mediated by their anti–oxidant, anti–inflammatory and 

anti–apoptotic activities along with their ability to modulate signaling pathways.15  

The neem extract have shown some ant filarial activity also. Ethanolic extract of neem leaves are rich in 

polyphenols and  possesses strong filaricidal activity against S. cervi. This antifilarial activity generated due 

to increase in the level of reactive oxygen species. Therefore, the ethanolic extract of neem induced 

increased ROS production possibly have positive correlation with up regulation of pro-apoptotic genes.16 

The aqueous extract of Neem bark have been shown considerable antisecretory and antiulcer effects. The 

extract can  inhibit pylorus-ligation and drug induced acid secretion. The bark extract is equipotent 

to ranitidine but more potent than omeprazole in inhibiting pylorus-ligation induced acid secretion.  It also 

shown some gastroprotection against stress ulcer by significantly preventing adhered mucus and 
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endogenous glutathione depletion. By significantly blocking lipid peroxidation It prevents oxidative 

damage of the gastric mucosa.17  

CONCLUSION 

Azadirachta indica is a member of Mahogany family recognized around the world as a broad-spectrum 

pesticide and fertilizer. Currently, the  antimicrobial activities of Azadirachta indica  are being explored 

through research in the fields of dentistry, food safety, bacteriology, mycology, virology, and parasitology.  

Neem (Azadirachta indica) has been used medicinally for thousands of years. It has many potential 

uses.  This plant is highly abundant in flavonoids, polyphenols, diterpenoids, triterpenoids, limonoids, 

tannins, coumarin, nimbolide, azadirachtin, azadirone, azadiradione, and gedunin. Some parts of 

Azadirachta indica, including the leaves in various forms, have been used for wound healing or as a 

repellent. The various extracts of neem plant contains several protective effects in the body. It possess 

antibacterial activity, antifungal activity, anti cancer activity, anti filarial activity and inti inflammatory 

activity. It also possess some protective effects in gastrointestinal activity and skin infections.  
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