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ABSTRACT 
Azadiracta Indica is one of the most important Indian plants being studied for medicinal activities since long back. The 
father of Ayurveda Charak explained in ‘Charak-Sanhita’ and Sushrut explained in ‘Sushrut-Sanhita’ this plant as 
sarvarogharini and Arista ,i.e a plant which is perfect, complete and imperishable- reliever of sickness. Each part of the 
Neem has medicinal property, hence it is commercially exploitable. This plant has over 140 biologically active 
compounds acting against almost all major health problems such as anti-inflammatory, anti-ulcer, antipyretic, anti-
arthritic, antifungal, antimalarial, antibacterial, antitumor, immunomodulatory, spermicidal, diuretic etc. But this plant 
also shows toxic effects in many cases and it shows acute toxicity in some cases moreover it also caused chromosomal 
aberrations in the Allium cepa. The toxicity of the compounds of Neem can be controlled by induction of suitable drug-
activating groups, changing the stereochemistry and suitable drug-designing. This review paper is an attempt to have an 
evaluative peep into the pharmacological activities of some of the compounds and extracts of   Azadiracta Indica. 
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INTRODUCTION 
Neem is an evergreen tree found mainly in Indian subcontinent, Africa and America [1]. The tradition of 
India is characterized by naturalism. The vedic literature is full of hymns praising and worshiping the 
natural forces, plants, rivers etc. ‘Neem’ tree is one of such plants the Indians have been traditionally 
worshiping and called ‘Arista’ in Sanskri which means ‘Perfect, complete and imperishable- reliever of 
sickness’ [2]. Traditionally this plant has been cultivated in the vicinity of village since long because the 
Neem i.e., Azadiracta Indica, has been one of the most popular and traditional herbal medicines, hence it 
is also called “village dispensary”. 
 It has been widely used in Ayurveda, Unani and Homeopathic medicines. The “Charak sanhita” and 
“Susrut sanhita” mentions Neem as one of the blessings of lord Dhanvantari, the vaidhyaraj of Indra, king 
of gods. The Ayurvedic literatures [2] describes Neem in the following manner , “ Neem bark is cool, 
bitter, astringent, acrid and refrigerant. It is useful in tiredness, cough, fever, loss of appetite, worm 
infestations. It heals wounds and vitiated Kapha, vomiting, skin diseases, excessive thirst, and diabetes. 
Neem leaves are beneficial for eye disorder and insect poisons. It treats Vatik disorder. It is anti-leprotic. 
Its fruits are bitter, purgative anti-hemorrhoids and anthelmintic”. It is claimed that Neem provides 
answer to many incurable diseases. Traditionally Neem products have being used against a wide variety 
of ailments which include heat-rash, boils, wounds, jaundice, leprosy, skin disorders, stomach- ulcers, 
chicken pox, small pox etc. The ancient Ayurvedic practitioners believed that the blood sugar level in the 
body causes the skin disease such as acne, psoriasis, rashes and eczema. The Neem was supposed to 
counteract the sweetness of the blood. Traditionally Indians bathed in Neem leaves steeped in the hot 
water to cure the skin infections and skin allergies. Modern researchers also confirm many of these 
medicinal uses of Neem. Neem has rightly been called “sarvaroghari” in India which implies a tree which 
can treat all ailments.  Since time immemorial, Indians have learnt and made use of Neem in variety of 
ways both for personal and community health by way of environmental amelioration. The importance of 
this plant has been recognized by the US National Academy of Sciences in its report in 1992 entitled 
‘Neem : a tree for solving global problems’ [3]. The United Nation has declared Neem as the plant of 21st 
century. 
Herbal medicines are one of the most popular means of treatment of ailments in the developing countries 
and WHO also recognizes that around 80 percent of the populations in these countries largely depend on 
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herbal medicines, and it is a potential tree for medicinal values in most of the tropical countries, [4]. The 
herbal medicines contain many bioactive molecules suitable for drug designing. An estimate shows that 
around 75 percent of the 140 bioactive derived herbal compounds are being used worldwide as drug but 
the task of data entry and isolation of other bioactive compounds is yet not complete. There is great scope 
of drug discovery and drug designing , the bioactive ingredients are slightly hydrophilic, but freely 
lipophilic and highly soluble in organic solvents like hydrophilic, alcohols, ketones and esters [5].    
 Origin, Nature and Distribution of Neem: 
Neem is a tree in Mahogany family of Maliacea. Taxonomically it lies in the kingdom Plantae, division 
Mangnoliophyta, order Sapinadles, family Maliaceae and genus Azadirachta. Two types of Neem have been 
reported Azadiracta Indica- A.juss-native of Indian subcontinent and Azadiracta Excelsa Kack – confined 
toPhilipines and Indonesia [6]. 
It is native plant of India, Bangladesh, Nepal, Srilanka, Mayanmar Thailand and Pakistan. It is also found in 
the American and African Subcontinent.  It grows in the tropical and subtropical region and grows 
comfortably in the temperature range of 21-32 o C. It can tolerate high to very high temperature but can’t 
tolerate temperature below 40 C when it sheds its leaf and may die. It grows from the plain area to an 
elevation of 1850m. It is tolerant to most soil types including dry, stony, shallow soils, lateritic crusts 
highly leached sand and clay but it thrives best on well drained deep and sandy soil in the p H range of 6.2 
to 7.  With an extensive and deep root system, this plant can grow and flourish even in marginal and 
leached soils. The Neem tree is also noted for its draught resistance. Normally it grows and flourishes in 
the area with humid and sub-humid conditions with an annual rainfall between 400 to 1200mm but it can 
also grow in a region with low rainfall by using the ground water level. The total numbers of Neem trees 
estimated all over India is 25 million out of which top  three states are :- first, Tamilnadu with 17.8 
percent of Neem trees, second, Uttar Pradesh with 5.57 percent of Neem trees and third,  Karnataka with 
5.5 percent of Neem trees [6]. 
Chemical Composition: The Neem plant as many bioactive chemical components. The chemical 
composition of the Neem was widely studied in the 20th century. Siddiqui isolated the first compound 
nimbin in 1942[7]. Till date Neem elaborates a vast array of biologically active compounds that are 
chemically diverse and structurally complex. Neem contains 140 compounds (Biswash et al 2002), many 
reviews have been published regarding chemical composition and structure of these compounds [10-16]. 
Chemically, the neem leaf contains many bioactive compounds such as alkaloids, flavonoids triterpenoids, 
phenols, cartenoids, ketones and steroids almost all part of Neem is full of bioactive chemical compounds. 
These compounds have been divided into two major classes isoprenoids and other [15]. The isoprenoids 
include diterpenoids and triterpenoids containing protomeliacins, limonoids, azadirone and its 
derivatives, gedunine and its derivatives,vilasinine type of compounds and c-secomeliacins such as 
nimbin, salanin and azadirachtin. The non isoprenoids include proteins and carbohydrates, sulphurous 
compounds, polyphenolics such as flavonoids and their glycosides, dihydrochalcone, coumarin and 
tannins, aliphatic compounds etc. The seeds and leaves of Neem consist of active materials called 
Azadiractrin (shankaran et al., 1987). Azadiractin is a mixture of seven isomeric forms.[7] 
Medicinal activities of Neem compounds and extracts:  In the recent years the uses of Neem in 
improving the quality of life of human has been scientifically established and it is being further explored. 
It may be quite helpful in controlling the exploding growth in human population which is seriously 
depleting the world’s natural reserves and economic resources. Besides educational constraints, the non-
availability of inexpensive methods of contraception, which do not cause trauma or aesthetic, cultural, 
and religious sensitivities of people, limit the success of birth regulation programs. However, recent 
findings indicate that some Neem derivatives may serve as affordable and widely available 
contraceptives. According to a recent report by the Washington based International Food Policy Research 
Institute, by 2020, the world will be an even more unfair place than it is at present, with food surpluses in 
the industrialized world and with chronic instability and food shortages in the south, particularly in 
African countries. Search for environmentally safe pesticides received an impetus in early 1960s 
following the publication of Silent Spring by Rachel Carson in 1962. It was around this period that Indian 
scientists reported the feeding deterrent property of Neem seed kernel suspension against desert locust. 
Subsequently, several bioactive ingredients were isolated from various parts of the tree, more notable 
being the isolation of meliantriol and azadirachtin. These findings aroused world-wide interest in the 
bioactivity of the Neem tree. It is a wonder plant and has got wider acceptance in the recent years. It is 
declared as plant of the twenty first century by United Nation [3]. It is known as a holy tree, divine tree, 
Life giving tree, village pharmacy, village drug store, panacea and omnipotent tree of Indian subcontinent. 
Neem is considered harmless to humans, animals, birds, beneficial insects and earthworms and has been 
approved by the US Environmental Protection Agency for use as food crops. 
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 All parts of this tree from root to leaf, fruit, bark, flower, seed etc constitute chemical compounds of high 
medicinal value. Neem and its leaves are used for treatment of many ailments like eczema, ringworm, 
acne, anti-inflammatory agent, anti-hyperglycemic agent and also treatment of chronic wounds, diabetes 
and gangrenes. It also removes toxins from body; neutralize free radicals present in the body and acts as 
blood purifier. Recently it has been reported as anti cancerous and used for hepato-renal protective 
activities and hypolipidemic effect. Neem seeds and leaves have ability to kill some disease causing 
fungus, viruses and parasites. Neem extract is very useful against fungi causing ringworm disease 
(Narayanan, 1995) and for a number of fungi causing skin disease and for curing eczema and prevent 
multiplication of parasites and its multiplication. Neem seed and leaves water extract are found effective 
against fungi spherotheca pannosa var rosac which cause powdery mildew, and Ampellomyces quisaqualis 
(Pasini et al., 1997). Neem leaves extract shows a strong anti fungal activities when applied to soil and 
hence help in controlling the pathogens causing damage to the crops [7-10]. The leaves extract of Neem  
reduced the growth of the fungi curvularia lunata and the germination of some pathogenic spores 
(Bhowmick and Vardhan 1981) and succeeded in resisting fruit rottening in Cuccurbetaceacea caused by 
fungus fussarium equisitifolium and f. semitectum and also tomato rottening caused by fungus Aspergilus 
flarus and A. Niger. The leaf water extract of neem was found to be very effective against fungal disease 
leaf rust of ground nut plant caused by Puccinia arrachidis and Mycosphearela Berkeylei . Neem leaf water 
extract applied in the ratio of 1:10 retard the expansion of leaf spotting in the Barley plant. The active 
component of neem leaf, bark, seed extract against fungi is Malevial Nimbidin. Alcoholic neem extract was 
used against 13 fungus and Pythium aphanierlermatum was mostly affected (71.8%) and Pestalotiopsis 
mangiferae (46.5%),). Water and alcoholic neem leaf and seed extract significantly reduce the diameter 
growth rate of fungus Pyricularia  Oryzae that causes rice blast in petridishes (Amadioha, 1999). The 
water and ethanol neem leaf extract at the rate of 70:30 (V:V) inhibits the growth  of Rhizoctonia solani 
and Fisarium solani at the percentage 52.4 and 37.5 respectively.In the Ayurveda the tender leaves, along 
with black pepper, are effective in intestinal helminthiasis (parasitic infections). An aqueous extract of 
tender leaves has been found to possess antiviral properties against vaccinia (viral disease in cattle), 
variola (smallpox), fowl pox and New Castle diseases. Fresh mature leaves, along with the seeds of 
Psoralea corglifolia and Cicer arietinum are effective in leucoderma. Studies on plasma clotting time using 
Russell’s viper venom have proved that the leaf extract contains a clotting inhibitor, justifying its use in 
the treatment of poisonous bites. Animal-based experiments have shown that total extract of Neem leaves 
is a potent hepatoprotective agent. Water extract of Neem leaves shows significant antiulcer activity and 
reduction in severity of gastric damage, and prevents most cell degranulation and mucus depletion. The 
phosphate buffer, ether and alcoholic extracts of the leaves inhibit the activity of the micro-organism 
Micrococcus pyrogenes var. aureus. The seed oil possesses anti-bacterial activity. It inhibits the growth of 
Mycobacterium tuberculosis, Salmonella paratyphi, Salmonelbtyphi, Vibrio cholera Pacini and Klebsiella 
pneumonia (Schroter) Trevisan (organisms which cause typhoid, cholera and pneumonia. Chewing fresh 
Neem leaves acts as a sedative and relaxant.  
To clean wounds, soothe swellings and erase skin problems, boiled neem leaf extract is used. Neem leaves 
have been demonstrated to have vast properties like immuno-regulatory, anti-inflammatory, anti-
hyperglycemic, antiulcer, antimalarial, antifungal, antiviral, antioxidant, antimutagenic and anti 
carcinogenic. Some of the compounds extract and mixtures of compounds present in the Neem tree and 
their medicinal actions are given below: 

Table:1[6, 21-23] 
COMPOUND NAME SOURCE BIOLOGICAL ACTIVITY 
Nimbidin Seed oil Anti-inflammatory 

Antiarthritic 
Antipyretic 
Hypoglycaemic 
Antigastric ulcer 
Spermicidal 
Antifungal 
Antibacterial 
Diuretic 

Sodium nimbidate  Anti-inflammatory 
Azadirachtin Seeds oil Antimalerial 
Nimbin  Seed oil Spermicidal 
Nimbolide  Seed oil Antimalerial 

Antibacterial 
Gedunin Seed oil Antimalerial 
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Antifungal  
Mahmoodin Seed oil Antibacterial  
Gallic acid, (-) epicatechin and catechin Bark  Anti-inflammatory 

Immunomodulatory  
Margoloine, margolonone and isomargolonone Bark  Antibacterial 
Cyclic trisulphide and cyclic tetrasulphide Leaf Antifungal 
Polysaccharides Leaf Anti-inflammatory 
Polysaccharides G1A, G1B Bark Antitumour 
Polysaccharides G2A, G3A Bark Anti-inflammatory 
NB-2 Peptidoglucan Bark Immunomodulatory 

 
Antibacterial properties: Bacteria have been harmful in many ways though many of them are useful too. 
Preparation of a new generation of dressings incorporating antimicrobial agents like silver nano particles 
are being formulated to reduce or prevent infections. The particles can be incorporated in materials and 
cloths rendering them sterile. Recently, it was found that aqueous silver ions can be reduced by aqueous 
extracts of plants parts to generate extremely stable silver nano particles in water. Apart from being 
environmentally friendly process, use of Neem leaves extracts might add synergistic antibacterial effect of 
Neem leaves to the biosynthesis of nanoparticles. Neem has been found highly useful in controlling the 
oral disease, dental infections and gum-care.  It has also been found as to have contraceptive properties 
and effective in controlling the sexually transmitted disease.  
Anti-cancer properties: The anti cancerous property of Neem has been established.  It is efficacious in 
boosting the immune system of animals. It controls the activities of free radicals. It has been found to be 
effective in the wide variety of human cancer cells that include colon, stomach, lung, liver, skin, oral, 
prostrate and Breast. 
Anti-fungal properties:  The Indian traditional methods of controlling the skin infections cannot be 
described without describing actions of Neem. The various skin and nail infections are controlled and 
cured by the Neem leaf and bark extract. It has been found to control the fungi causing athelete’s foot, 
ringworm and candida the organism that causes yeast infections and thrush.  
Anti-hepatotoxic properties:   The Ayurveda describes neem as one of the easily available medicinal 
plants whose leaves having liver stimulating effect and it has been found useful for humans. Researchers 
have endorsed the notion of Aayurveda. In case of livestocks also the neem leaves has been found to have 
antihepatotoxic effect. In their investigation they used carbon tetra chloride as hepatotoxic agent for the 
calves which induced toxicity and the symptom of dullness, rise in pulse, fever and reluctance to move etc 
appeared. When these calves were administered dry Neem leaves powder @20gm/day/calve it bring 
about desired result in 48hrs and the symptoms were totally corrected within two weeks. It has been 
found that Neem leaves minimize chemically induced liver damage by stablising the levels of serum 
marker enzyme and boosting levels of antioxidants, like those found in vitamin C and E and in natural 
cartenoids, which neutralize free radicals and prevents damage. 
 Anti-inflammatory:   Nimbidin, a component of Neem , has been found to posses anti-inflammatory and 
anti-arthritis activity. Nimbidin suppresses the function of macrophages and neutrophiles involved in 
inflammations. 
Anti-oxidant properties: Neem has capacity to control the hyperactivity and free radical activities of the 
chemicals normally created within the body. In fact, free radicals are created within the body in a routine 
way. These cause ageing and also may cause cancer under hyper-active condition. A series of disorders 
including cardiovascular disease, eye health, cataract and macular degenerations, age-related neuron-
degeneration etc are caused due to the hyperactivity of these free radicals. Neem products protect against 
the chemically induced carcinogens and liver damage by boosting antioxidant levels.  
 Anti-Viral effect of Neem: The antiviral and virucidal effect of methanolic extract fraction of Neem (NCL-
11) leaves was observed regarding its activity and possible mechanism of action against Coxsackie B 
group of viruses.  NCL-11 inhibited plaque formation in 6 antigenic type of Coxasackie virus B at a 
concentration of 1000 microgm/ml at 96hrs. ‘in vitro’. Additionally virus inactivation, yield reduction and 
effect of time of addition assay suggested that NCL-11 was most active against Coxasackie Virus B as 
virucidal agent besides interfering at an early event of its replicate cycle.The evidence suggested that 
presence of a number of compound besides flavonoids, triterpenoids and their glycosides in NCL-11have 
antiviral action for Coxasakei B group of virus ‘in vitro’. 
The inhibitory potential of Neem leaves water extract and pure neem compounds; Azidirachtin against 
Dengue virus type -2 have been reported. In vitro antiviral activity of aqueous Neem leaves extract 
assessed in C (6/36) (cloned cell of larvae of Aedes albopictus) cells employing virus inhibition assay 
showed inhibition in dose dependent manner. The aqueous extract of neem leaves at its maximum non-
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toxic concentration of 1,897mg/ml completely inhibited 100-10,000 TCID (50) of virus as indicated by 
absence of cytopathic effect. The in vivo protection studies with neem leaves extract at its maximum non-
toxic concentrations 120-30mg/ml resulted in inhibition of virus replication as confirmed by absence of 
Dengue related clinical symptoms in suckling mice and absence of virus specific 511bp amplicon in RT-
PCR. The pure neem, i.e, Azadirachtin did not reveal any inhibition on Dengue virus type-2 replication in 
both vivo and vitro systems. 
Contraceptive property: Neem has been found useful in controlling either pre or post coital contraceptive 
and it prevents the proliferation of sperm cells in concentration as low as 0.05% to 1% purified extracts 
of Neem leaves and Bark. It contained immunomodulators that stimulates the cells and macrophages that 
terminate pregnancy. Pregnancy was further regained after one or two cycles without any impact on 
further pregnancy. 
Anti-Diabetic property: The alcoholic extract of Neem leaves is found to have hypoglycemic effect. Further 
the seed has also similar effect. The main constituent having hyperglycemic effect is nimbidin. 
Immuno- stimulatory property: This is one of the most important properties of Neem. The aqueous Neem 
leaf extract shows immunostimulatory activity which is evident by both humoral and cell-mediated 
responses [24-25]  
. neem oil have been found to have immunostimultant activity by selectively activating the cell mediated 
immune mechanism to elicit an enhancing response to subsequent mitogenic and antigenic 
challenges.[26] 
Toxicity of compounds of Neem and its Extract: The regular use of Neem extracts or compounds is not 
safe. It has been reported to be toxic and sometimes lethal. Nimbidin causes sub-acute toxicity in adult 
rats after daily administration 25,50 or 100 mg/kg for six weeks, hypoglycemic effect was also observed 
after feeding nimbidin to fasting rabbits, spermicidal activity of nimbidin have also been reported.. 
Nimbolide, nimbic acid have been found to be toxic to mice when given intravenously or 
intraperitoneally, these compounds are however less toxic to rat and hamster. Nimbolide and nimbic acid 
at a higher dose causes death in most of the animals due to dysfunction of Kidney, liver and small 
intestine and causing sudden lowering of arterial blood pressure. Nimbolide shows cytotoxic effect on 
NIE-115 neuroblastoma (mouse), 143B TK- osteosarcoma (human) and Sf9 (insects)cultured cells lined 
with IC30 value of 27 and 112micro meter respectively. Nimbidin deacetylnimbin and azadirachtin are 
non –toxic. The studies on  Margosan O ; a neem seed  extract does not show apparent toxicity in 
mammals but it shows indications of toxicity in rats and mice . When it is administered at the rate of 
2mg/kg in albino rabbits acute dermal toxicity is reported, however it shows minimum irritation in both 
eyes in these rabbits. NIM-76, a volatile fraction of Neem oil, posses antifertility activity when applied 
before coitus in rats, rabbits and rhesus monkeys. Allium test carried out on different concentration of 
raw neem leaf extract reveals induction of chromosomal aberrations in the genome of Allium Cepa. These 
are scattering of chromosomes at anaphase, anaphase-bridge, chromosomal fragmentation, loggard and 
endopolyploidization was observed in the roots of Allium cepa when treated with 0.1, 0.2, 0.4 and 0.5 
kg/L concentration of neem leef extract. Highest aberration (39.41%) was observed with 0.5 kg/L 
concentration of neem leaf extract and lowest aberration was observed with concentration of 0.1kg/L of 
concentration. This warns us about the possible genetic accidents (A.E. Adegbite et al. 2009). 
Conclusion: The Neem tree is emerging as new centre of drug discovery and drug designing in the recent 
years. It seems to be a virtual designer tree – tailor-made for combating the serious problems confronting 
mankind today. The information being generated on it in the modern format of science continues to 
confirm almost all the ancient claims. Its mammalian safety and environmental friendliness reports are 
highly encouraging. Its bioactivity spectrum against the harmful organisms is ever increasing. A key 
advantage to using Neem, as opposed to some medical treatments and other herbs, is its compliance with 
the first tenet of the Hippocratic Oath taken by all physicians: “First, cause no harm.” Over thousands of 
years, Neem has been used by hundreds of millions of people and no hazards have been documented for 
normal dosages, yet the toxic effects have been reported on long uses and after intake of high dose. It also 
shows chromosomal aberrations in Allium cepa.   These side –effects and toxicity of the compounds of 
Neem can however be controlled by modifying the structures of compounds, introducing some 
pharmchophores and changing the stereochemistry of the bioactive molecules isolated from Neem. This 
field however needs greater attention of the researchers for designing new drug molecules with higher 
efficacy and least toxicity because the Neem tree is one of the most potent herbal trees with untapped 
natural potentials. The Drug designing may be a perfect solution for which   preparation of Drug profile, 
in-silico study of drug designing, probable effect of changes in the structure of molecules, induction of 
Pharmachophores, bioactivity test and preparation of proper toxicological profiles of these molecules are 
recommended. This may be followed with the wet lab synthesis and further pharmachological test and 
studies to establish the effect of these synthesized molecules on human and animal health.    
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