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ABSTRACT 
It was estimated from World Health Organization (WHO) that most of the world population 

depends on herbal medicine for their health care. Azadirachta Indica A.Juss also known as neem 
plant is one of the most popular medicinal plants in Asia and Africa which was used from the 
anceint times for many medicinal purposes. It is used in many traditional remedies because of its 
richness with biological active constituents. Some of these chemical constituents are Nimbidin, 
Nimbin, Nimbolide, Gedunin, Azadirachtin, Mahmoodin, Cyclic trisulphide and others which are 
used as antipyretic, anti-inflammatory, antibacterial, antigastric ulcer, antiarthritic, spermicidal 
antifungal, antimalarial, hypoglycemic, immunomodulatory, diuretic and antitumour. Traditionally 
differnet parts of the plant are used by populations from many countries for the treatment of several 
diseases such as leprosy, epistaxis, eye problem, elimination of intestinal worms, anorexia, skin 
ulcers, biliousness, skin diseases like ringworms, burning sensation, wounds and itching. It is also 
used as analgesic, alternative and curative of fever and urinary disorder. In addition, it is used in the 
treatment of cough, asthma, phantom tumour, spermatorrhoea, diabetes, blood morbidity, biliary 
afflictions and many more medicinal values. The present work provides comprehensive 
information on the traditional use value and the chemical constituent of Azadirachta Indica in order 
to explore the therapeutic potential, highlight the relation between the traditional use value and the 
chemical constituents and the scientific future research opportunities on Azadirachta Indica. 
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INTRODUCTION 

Human society used the medicinal plants 
to combat diseases, since the dawn of 
civilization (1). A number of alternative 
medicine systems exist in the eastern region 
of the Mediterranean (2). For thousands of 
years nature has been a source of medicinal 
agents and based on their uses in traditional 
medicine an impressive number of modern 
drugs have been isolated from natural sources 
(3). In fact, plants are rich source of different 
types of medicines because they produce a 
diverse range of bioactive molecules (4). In 
the pharmaceutical industries natural 
products play an important role in drug 
development programs, therefore, over 50% 
of all modern clinical drugs are of natural 
product origin (5). In the addition of the 
importance of synthetic medicinal chemistry, 
there is huge interest in herbal medicine, 
there has been a revival of interest in herbal 
medicines to control major diseases and to 

discover new molecular structures as lead 
compounds from the plant kingdom (6). 

Azadirachta indica A.Juss. Arabic names 
are nim and nem while the English names are 
Persian liac, neem tree, bastard tree, Indian 
liac, bead tree, margosa tree, cornucopia and 
Indian cedar. This plant described in 1830 by 
De Jussieu (7) and taxanomically classified 
as shown in table 1 (8). 
Table(1): Classification of Neem plant (51). 

Kingdom Plantae 

Phylum Vascular plant 
Class Magnoliopsida 
Order Rutales 
Suborder Rutinae 
Tribe Melieae 
Family Meliaceae 
Subfamily Melioideae 
Genus Azadirachta 
Species Indica 
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Azadirachta indica A. Juss. is a tree of 
small to medium-sized around 18 m, tall up 
to 15-30 m, with large crown up to 10-20 m 
diameter (9). The leaves are light green 
simply pinnate alternate with 20-40 cm long. 
The flowers are pentamerous, small, white or 
pale yellow, slightly sweet and bisexual. The 
plants fruits are greenish yellow to yellow or 
purple and have one or two seeded drupe, 
ellipsoidal, 1-2 cm long. They are greenish 
when ripe and their seeds are ovoid or 
spherical (10). Neem’s leaves, seeds, bark, 
roots, fruits and oil have become a cynosure 
of modern medicine and used medicinally for 
treatment various diseases specially in Indian 
Ayurvedic medicine, Homoeopathic 
medicine and Unani (11). 

This plant was used for centuries by 
many cultures for their medicinal values. The 
advantages of this plant (very popular in 
many Asian and African countries) are easily 
available, cheap and low toxicity (12). 
Azadirachta indica is commonly known as 
Neem. It has great medicinal values and 
distributed widespread in the world. It is 
native of India and naturalized in most of 
tropical and subtropical countries. Their uses 
and attribution as one of medicinal plants is 
due to its various different active compounds 
which can be extracted from each of its parts 
(13, 14). This review stated a detailed 
description on the existing chemical 
constituents and traditional uses of 
Azadirachta indica (neem) tree. 

Method of Data Extraction 

The procedure of collecting the available 
information on Azadirachta indica was via 
library search for articles published in peer-
reviewed journals and ethnobotanical 
textbooks, as well as via electronic search 
(using Google Scholar, Pubmed, Web of 

Science, Scopus, and other web search 
engines). 

Chemical Constituents 
Neem (Azadirachta indica) elaborates a 

vast array of biologically active compounds 
which are structurally complex and 
chemically diverse (15, 16).  Every part of 
this plant is used as herb.(13, 17). During the 
past two decades, the chemical constituents 
and biological activities of Azadirachta 
indica were intensively investigated in both 
developing and developed countries. Several 
published studies revealed a lot of biological 
compounds (Azadirachtin M and 
Azadirachtin N) and effects of these 
compounds on insects, and other inhibitory 
activities such as antitypanosomal and 
antiprotozoal  (18, 19). Siddiqui et al., (2009) 
extracted different constituents from the 
flowers of Azadirachta indica and analyzed 
their insecticidal activity, they found around 
38 compounds in the flowers with 
insecticidal activity (such as: n-
Hentriacontane, n-Nonacosane, n-
Pentacosane, 2-Methoxy-5,40-dimethyl-
benzenebutanal, Methyl octadecanoate acid, 
etc) (20). The group of tetranortriterpenoids, 
especially azadirachtin analogues is 
responsible for most of the active principles 
as it has many antiinfective and antimicrobial 
properties (21). 

The extracted chemical constituents of 
different parts of neem tree contained many 
biologically active compounds, including 
triterpenoids, alkaloids, phenolic compounds, 
flavonoids, carotenoids, ketones and steroid. 
The most biologically active compound is 
azadirachtin. This compound belongs to the 
C-seco limonoids which was classified as 
tetranortriterpenes (22). It is actually a 
mixture of seven isomeric compounds 
labelled as azadirachtin M and azadirachtin N 
(Figure 1). 
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Figure(1): Two novel compounds of azadirachtin analogues collected from seed kernels of  Azadirachta indica: 
Azadirachtin M (1) was identified as 29-oxymethylene-11-demetoxycarbonyl-11α-hydroxyazadirachtin, Azadirachtin N 
(2) was identified as 22,23-dihydro-23α-hydroxy-3-tigloyl-11-deoxyazadirachtinin (19). (ChemDraw Ultra 12.0). 

 
These two compounds is more effective 

and play major role in medicinal activities 
when compared against second-instar larvae 
(L2) of Plutella xylostella L (23). 

The structure of chemical compounds of 
Azadirachta indica is complex. Therefore, 
many years of study and research were done 
to elucidate the exact structure of 

azadirachtin. In 1968  Azadirachtin was first 
isolated by Butterworth and Morgan (24). 
Since that, more than 100 related compounds 
had been isolated from the neem tree, and 
these could be assigned to one of three 
groups: azadirachtols, azadirachtins, and  
meliacarpins (Figure 2) (25, 26). 
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Figure(2): Three groups of natural products isolated from the neem tree. (ChemDraw Ultra 12.0). 

The Neem oil comprised of the bitter 
principles which was formed from 
biologically active compounds that were 
isolated from different parts of the plant 
including meliacin, azadirachtin, gedunin, 
nimbidin, nimbolides, nimbin, salanin, 
meliacin and valassin (27). Besides, the seeds 
also contains tignic acid responsible for the 
distinctive odour of the oil (17, 28). Around 
30-50 % of the oil was extracted from neem 
kernels. This oil mainly used as pesticide, 

soap and by pharmaceutical industries and 
contain many active ingredients which are 
together called triterpene or limonoids (29). 

The four best limonoids compounds were 
included Azadirachtin, Salannin, Meliantriol, 
and Nimbin. Limonoids contain insecticidal 
and pesticidal activity (30) which lead to its 
role as an antifeedants, repellents, growth 
inhibitors, attractants, chemosterilants or as 
insecticides (Figure 3) (14, 31). 
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Figure(3): Some of the limonoid compounds isolated from Azadirachta indica. (ChemDraw Ultra 
12.0). 

The phytochemistry screening of Neem 
samples from leaves extracts also revealed 
some different chemical constituents 
compared to other plant parts. The obtained 
results showed the presence of tannins, 

saponins, flavonoids, alkaloids, glycosides, 
reducing sugars, polyphenols, HCN and 
terpenes in the ethanolic leaf extract (32, 33). 
The ethanolic extract of neem’s leaves was 
also showed the composition of fibres, 
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vitamins and micronutrients. The study 
proved that A. indica contains high fibre 
content which was 20.11 ± 0.45%, but low 
protein composition which is 13.42 ± 0.12% 
(32). 

Apart from that, the investigation of the 
chemical composition of essential oil isolated 
from leaves was further analyzed using 
GC/MS. Analysis of volatiles of leaves was 
determined that thirty two compounds were 
identified, which represented 84.98 % of total 
oil. The oil contains ketones, terpenes and 
phenolic esters (17). 

TRADITIONAL USES 

In many parts of the world, the herbal 
remedies from medicinal plants are used 
traditionally, but their access to formal 
healthcare are limited (34). World Health 
Organization (WHO) has estimated that as 
many as 80% of world’s population rely on 
herbal traditional medicines as their primary 
health care (34). This means that the use of 
natural products as medicine has been widely 
practiced through folklore from ancient time 
in world up to now (35, 36). Over 3000 years 
the neem tree is well known in India and its 
neighboring countries. It was one of the most 
versatile medicinal plants having a wide 
spectrum of biological activities and the 
following are the commonly used forms of 
the plant in more than 50 countries. The tree 
parts are used against various human 
ailments as traditional medicine for 
household remedy (12, 37). This tree was 
usually used as natural pesticide, planting 
and afforestation as shade trees and to protect 
against erosion, and definitely as medicinal 
plants (38).  

Azadirachta indica is a very useful 
traditional medicinal plant in the African sub-
continent. Each part of the tree has some 
medicinal properties which can be used to 
treat several of diseases (39, 40). The plant is 
widely cultivated in Nigeria as a decorative 
and medicinal plant. However, it is quite 
native to Asia, but has now naturalized in 
West Africa. It is used extensively in Nigeria 
for the traditional treatment of malaria and 
other associated conditions in form of 
consumption with unspecified quantities 
without due regards to its toxicological and 
other adverse effects. This way of 

consumption is termed as decoction (41). 
Based on this traditional and other uses of 
Azadirachta indica, a lot of studies was 
conducted to ascertain its potentially 
pharmacologically active components and 
pharmacological activities (33, 42). 

Pakistan as most developing countries 
has a valuable heritage of herbal remedies 
(43). Its rural population still depends on the 
indigenous system of medicine to a great 
extent that is because herbal medicines have 
the advantages of being readily available and 
economical. In addition, the local 
practitioners claim that these remedies 
frequently have fewer side effects. Therefore, 
because some of herbal drugs are commonly 
used by traditional practitioners, it was 
considered to be of interest to evaluate and 
determine the efficacy of for their antipyretic 
effects (44). Besides its therapeutic 
efficacies, neem has already established its 
potential as a source of naturally occurring 
pesticide, insecticide, and agrochemicals as it 
showed oviposition deterrence, antifeedant 
effect on larvae, and toxicity to eggs and 
larvae of the beet armyworm (45). 

In India, the Neem tree twigs are 
commonly used to scrub teeth. Moreover, the 
neem tree branches are used as one of the 
most effective forms of dental care in 
traditional medicines; even though, it seems a 
little bit unpleasant for the users (46). 
Interestingly, the neem trees are an excellent 
alternative for modern tooth care products. 
Besides, the leaves of the neem tree are also 
used as natural treatment for acne sufferers 
(47). Similarly, treatment of infected eyes 
can be carried by the use of neem leaves. A 
similar infusion can also be used in the 
treatment of sore throats (12). 

All parts of neem trees including leaves, 
seeds, roots, bark and the flowers of the plant 
are used to cure different ailments, such as 
stomach ulcers, jaundice and to overcome a 
variety of infectious and parasitic diseases, 
ranging from leprosy, chicken pox, and 
malaria. Infusions and teas made from leaves 
are used to alleviate malaria attacks, 
intestinal complaints, treat dental, headache, 
stimulating the appetite,  heartburn and as 
insects repellent, in addition to that it was 
also used as a diuretic and for diabetes, also 
other febrile illnesses as well as to treat 
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numerous skin diseases (48). The use of 
aqueous extracts from seeds to treat head lice 
is widely known. Neem oil showed good 
antiseptic properties. It is applied in the 
treatment of such skin complaints as 
furuncles and eczema, as well as to relieve 
intestinal worm infections (38). Apart from 
that, neem-based products from Azadirachta 
indica are traditionally used for pest control 
in agriculture and gardening since long in 
India (49, 50). 

CONCLUSION 

Historical evidences showed the relation 
between humankind and neem tree and also it 
showed neem application in health care 
systems from ancient times to the modern 
medicine. It has portraits a clear description 
of neem tree and its broad biopotential 
activity. It has provided a new vision into the 
exploration and utilization of neem tree as a 
source for development of new therapeutic 
molecules. 
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