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Abstract

Neem (Azadirachta indica) is a member of the Meliaceae family and its role as health-promoting effect is attributed because it is
rich source of antioxidant. It has been widely used various medicines worldwide especially in Indian Subcontinent in the treatment
and prevention of various diseases. It possesses maximum useful non-wood products (leaves, bark, flowers, fruits, seed, gum, oil
and neem cake) than any other tree species. These non-wood products are known to have anti-allergenic, anti-bacterial, anti-viral,
anti-fungal, anti-inflammatory, anti-diabetic, mosquito-repellent activity, larvicidal, spermicidal and other biological activities.
Earlier finding confirmed that neem and its constituents play role in the scavenging of free radical generation and prevention of
disease pathogenesis. Each part of the neem tree has some medicinal property. This review gives a bird’s eye view mainly on the
biological activities of the neem and some of their compounds isolated, pharmacological actions of the neem extracts and products,

and plausible medicinal and therapeutical applications.
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Introduction

Azadirachta indica is being considered as the most important
and useful medicinal and fast growing evergreen popular tree
found commonly in India, Africa and America . Its common
name is neem which is an omnipotent tree and a sacred gift of
nature 1. Neem is an evergreen tree, cultivated in various
parts of India. Each and every part of the tree has been used as
traditional medicine for house-hold remedy against various
human ailments from antiquity and it is the native source of
eco-friendly agrochemical, insecticides, and pesticides Fl. The
importance of the neem tree has been recognised by the US
National Academy of Sciences, which publish a report in 1992
entitled ‘Neem- a tree for solving global problems’ [,
Numerous biological and pharmacological activities have
been reported including antibacterial &1, antifungal®, and anti-
inflammatory. This review summarizes the role of neem and
its various parts / products from therapeutical point of view.

Botanical description of neem

Neem tree belongs to the family Meliaceae which is found in
abundance in tropical and semi tropical regions like India,
Bangladesh, Pakistan, and Nepal. It is a tree 40-50 feet or
higher, with a straight trunk and long spreading branches
forming a broad round crown; it has rough dark brown bark
with wide longitudinal fissures separated by flat ridges. The
leaves are compound, imparipinnate, with each comprising 5-
15 leaflets. The compound leaves are themselves alternating
with one another. It bears many flowered panicles, mostly in
the leaf axils. Its fruits are green drupes of 12-20 mm long
which turn golden yellow on ripening in the months of June-
August -9,

Taxonomical classification

The Neem tree has been described as Azadirachta indica as
early as 1830 by De Jussieu and its taxonomic position is as
follows (Table 1) [:

Table 1: Taxonomical classification of neem (Azadirachta indica)

Order Rutales
Suborder Rutinae
Family Meliaceae
Subfamily Melioideae
Tribe Melieae
Genus Azadirachta
Species indica

Active biological compounds of neem

Azadirachta indica shows therapeutics role in health
management due to rich source of various types of
ingredients. The most important active constituent is
azadirachtin and the others are nimbolinin, nimbin, nimbidin,
nimbidol, sodium nimbinate, gedunin, salannin, and quercetin.
Leaves contain ingredients such as nimbin, nimbanene,
nimbandiol, nimbolide, ascorbic acid, n-hexacosanol and
nimbiol*®?, Quercetin and beta-sitosterol, polyphenolic
flavonoids, were purified from neem fresh leaves and were
known to have antibacterial and antifungal properties'® and
seeds hold valuable constituents including gedunin and
azadirachtin.

Pharmacological advantages of various neem parts
From the ancient times, different parts of tree have been used
for their medicinal properties as described for fruit, bark and
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leaf. Extracts of leaf and bark and neem oil have been
traditionally used for their therapeutic effect to control
intestinal helminthiasis, respiratory disorders, constipation,
leprosy and also to promote general health. It is also evident
for its use in the treatment of chronic syphilitic sores, indolent

ulcer, and rheumatism. To control different skin infections
neem, oil has been found to be useful. Root, bark, fruit flower
and leaf have a combined effect in curing burning sensations,
phthisis, itching, blood morbidity, skin ulcers, and biliary
afflictions (Table 2) 44,

Table 2: Pharmacological activity and uses of various parts of neem

Part / product Medicinal value / use
Bark Analgesic, alternative and curative of fever Flower Bile suppression, elimination of intestinal worms and phlegm
Seed pulp Intestinal worms and leprosy
Fruits Relieves piles, intestinal worms, epistaxis, urinary disorder, eye problem, phlegm, diabetes, wounds and leprosy
Flowers Bile suppression, elimination of intestinal worms and phlegm
Leaves Eye problem, leprosy, intestinal worms, epistaxis, anorexia, skin ulcers, biliousness
Qil Intestinal worms and leprosy
Gum Effective against skin diseases like ring - Worms, scabies, wounds and ulcers
Twig Relieves cough, piles, phantom tumor, asthma, spermatorrhea, intestinal worms, diabetes, obstinate urinary disorder
Rog;,db?rrllﬁ,tlt%zgétfgg\r/ver Blood morbidity, itching, biliary afflictions, burning sensation, skin ulcer and leprosy

Medicinal and therapeutic implications of neem

Active constitutes of neem play significant role in the diseases
cure via activation of anti-oxidative enzyme, rupture the cell
wall of bacteria or other micro-organisms and play role as
chemo-preventive through the regulation of cellular pathways.
Pharmacological and therapeutical activities of neem are
discussed in detail.

Anti-oxidant activity

Free radical or reactive oxygen species are one of the main
culprits in the genesis of various diseases. However,
neutralization of free radical activity is one of the important
steps in the diseases prevention. Antioxidants stabilize or
deactivate free radicals, often before they attack targets in
biological cells and also play role in the activation of anti-
oxidative enzyme that plays role in the control of damage
caused by free radicals / reactive oxygen species'®. Medicinal
plants have been reported to have antioxidant activity!®. An
important study was performed based on leaves, fruits,
flowers, and stem bark extracts from the Siamese neem tree to
assess the antioxidant activity and results suggest that extracts
from leaf, flower, and stem bark have strong antioxidant
potential (71,

Anti-cancer activity

The alteration of molecular / genetic pathways plays role in
the development and progression of cancer. An oncogene or
cancer causing gene is a mutated gene that plays significant
role in the development and progression of tumours.
Experiment was performed to investigate effect of leaf extract
on c-Myc oncogene expression in 4T1 breast cancer BALB/c
mice and results revealed that 500mg/kg neem leaf extract
(Cs00) group showed significant suppression of c-Myc

oncogene expression as compared to the cancer control group
[18]

Anti-inflammatory activity

Results of a study revealed that neem leaf extract showed
significant anti-inflammatory effect but it is less efficacious
than that of dexamethasone ! and study results suggest that
nimbidin suppresses the functions of macrophages and

neutrophils relevant to inflammation %, An another study
result has confirmed that extract of neem leaves at a dose of
200 mg/kg showed significant anti-inflammatory activity in
cotton pellet granuloma assay in rats 24,

Anti-bacterial activity

An experiment was made to evaluate the antibacterial activity
of the bark, leaf, seed, and fruit extracts of Azadirachta indica
on bacteria isolated from adult mouth and results revealed that
bark and leaf extracts showed antibacterial activity against all
the test bacteria used 2?1, Results of an another study showed
that leaf extracts and grape seed extracts showed zones of

inhibition suggesting that they had antimicrobial properties
23],

Anti-viral activity

Leaf extract of neem (NCL-11) shown virucidal activity
against coxsackievirus virus B-4 as suggested via virus
inactivation and yield reduction assay besides interfering at an
early event of its replication cycle 4. Results of an
experiment showed that neem bark extract significantly
blocked HSV-1 entry into cells at concentrations ranging from
50 to 100ug/mL 2,

Anti-fungal activity

A study showed the antimicrobial role of aqueous extracts of
neem cake in the inhibition of spore germination against three
sporulating fungi such as C. lunata, H. pennisetti, and C.
gloeosporioides f. sp. Mangiferae?® and results of the study
revealed that methanol and ethanol extract of Azadirachta
indica showed growth inhibition against Aspergillus flavus,
Alternaria solani, and Cladosporium 271,

Anti-diabetic activity

Results of an important study suggested that leaves extracts of
Azadirachta indica and Andrographis paniculata have
significant anti diabetic activity and could be a potential
source for treatment of diabetes mellitus [?8l.  Another
experiment was conducted to examine the pharmacological
hypoglycaemic action of neem in diabetic rats and results
showed that in a glucose tolerance test with neem extract 250
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mg/kg demonstrated glucose levels were significantly less as
compared to the control group and neem significantly reduce
glucose levels at 15" day in diabetic rats ?°1. Results of a
study undertaken to evaluate the 70% alcoholic neem root
bark extract (NRE) in diabetes showed that neem root bark
extract showed statistically significant results in 800 mg/kg
dose B9,

Larvicidal activity

In a study, aqueous extracts of four plants were tested for
larvicidal properties. Laboratory reared larvae were exposed
to 1, 2, 3, 4 and 5 ppm concentrations of the extracts of
Azadirachta indica A Juss., Gymnema sylvestre, Nerium
indicum Mill. and Datura metel L., respectively, in Zoology
research laboratory of DAV Degree College, Kanpur, India.
Result showed that the Azadirachta indica elicited 70-99%
mortality, followed by G. sylvestre (44-89%), N. indicum (41-
74%) and D. metel (19-54%) mortality to larvae. The extracts
of A. indica and G. sylvestre were found to be significantly
effective in controlling Culex larvae [,

Anti-ulcer activity

Neem bark extract reduced human gastric acid hypersecretion,
and gastro-esophageal and gastroduodenal ulcers. After 10
weeks, the duodenal ulcers were nearly fully healed; after 6
weeks one case of esophageal ulcer and gastric ulcer were
fully healed [32:%31,

Anti-dental activity

Nimbidin gargal and dentifrices have been found effective in
bleeding gums and pyorrhoea. Silvose T and Silvo TRS which
are patented extracts of the bark neem. It is active ingredient
in tooth paste and other oral hygiene preparation. Neem
extract when added to a tooth paste in preventing and healing
the inflammation of gums B4,

Anti-skin disorders activity: Azadirachta indica can treat
many skin disorders, including scabies and lice; in a paste
combination with Curcuma longa (turmeric), neem was used
to treat scabies in 814 people and 97% of them were cured
within 3 to 15 days of application, and no adverse reactions
were observed 31,

Anti-malarial activity

The anti-malarial activities of the tablet suspension of the bark
and leaf of neem were evaluated on Plasmodium yoelli
nigeriensis infected mice. The tablet suspensions exhibited
high prophylactic, moderate suppressive and a very minimal
curative schizonticidal effect 5. An another experiment was
conducted to evaluate the anti malarial activity of extracts
using Plasmodium berghei infected albino mice and results
revealed that neem leaf and stem bark extracts reduced the
level of parasitemia in infected mice by about 51-80% and
56-87%, respectively [, and other studies showed that
azadirachtin and other limonoids available in neem extracts
are active on malaria vectors 7,

Wound healing activity
A study was made to evaluate the wound healing activity of
the extracts of leaves of A. indica and T. cordifolia using

excision and incision wound models in Sprague Dawley rats
and results revealed that extract of both plants significantly
promoted the wound healing activity in both excision and
incision wound models 8. Results of another study showed
that leave extracts of Azadirachta indica promote wound
healing activity through increased inflammatory response and
neovascularisation %1,

Hepatoprotective activity

A study was carried out to evaluate the protective effect of
active constituent of neem such as nimbolide against carbon
tetrachloride (CCl,) induced liver toxicity in rats and results
suggest that nimbolide possesses hepatoprotective effect
against CCl, induced liver damage with efficiency similar to
that of silymarin standard > 3% and another study finding
revealed that leaf extract was found to have protection against
paracetamol-induced liver necrosis in rats 15491,

Neuroprotective activity

An experiment was conducted to investigate the
neuroprotective effects of neem leaves against cisplatin
induced neurotoxicity and results showed that morphological
findings of neem before and after cisplatin injection implied a
well-preserved brain tissue. On other side, no changes in
biochemical parameters were observed with neem treated
groups 1541,

Anti-HIV/AIDS activity

A study was performed in HIV/AIDS patients, a 12 week oral
administration of acetone water neem leaf extract (IRAB) had
a significant influence in vivo on CD4 cells (which reduces
HIV) without any adverse effects in the patients. The mean
levels of CDA4 cells increased by 159% in 50 patients, which is
a major increase; the number of HIV/AIDS pathologies
decreased from the 120 baseline to 5; and significant increases
were experienced in body weight (12%), haemoglobin
concentration (24%), and lymphocyte differential count (24%)
(32 IRAB is recommended as part of an HIV/AIDS drug
treatment program 421,

Mosquito repellent activity

Azadirachtin is a powerful insect antifeedant that disrupts
metamorphosis in  moth larvae at extremely low
concentrations [“31. Neem seed oil extracted from Azadirachta
indica and formulated in Vanishing cream base was evaluated
for repellent action against. Many mosquito-borne diseases,
such as malaria, dengue fever, dengue hemorrahagic fever and
filariasis are some of the serious problems all over the tropical
regions [2 431,

Contraceptive activity

Several small studies showed that neem oil appears to be a
safe and very effective contraceptive, pre and post coital. The
way it was applied in the studies it was 100% effective in
preventing pregnancies. During in vitro experiments neem oil
also totally immobilized sperm cells within 20 to 30 seconds
of being in contact with neem oil 4],

Anti-allergic activity
Neem can help inhibit allergic reactions when used externally
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or consumed internally. Neem is an anti-inflammatory and
helps as an antihistamine which may be helpful in skin rashes
and bronchial allergy. Application of a neem oil or lotion can
help alleviate itching and inflammation of rashes. A neem tea;
liquid extract; or supercritical extract capsules may be taken
internally for allergies to pollen, molds, cedar and other
allergens 31,

Hair care activity

From hair growth to dandruff, neem oil is the nature’s cure for
scalp and hair problems. Regular application of the neem oil
will promote thicker, stronger, and more luxurious hair
growth. Neem oil contains several fatty acids such as linoleic,
oleic, stearic acids that nourish and condition the scalp and
hair 461,

Conclusion

Popularity of natural products or their derivatives role in
diseases cure and prevention is increasing worldwide due to
less side effect properties. Neem and its ingredients have
therapeutics implication and have been traditionally used
worldwide especially in Indian Subcontinent since ancient
time. The above collected information regarding the use of
Azadirachta indica in world is matched with available
literature. Thorough screening of literature available on
Azadirachta indica depicted the fact that it is a popular
remedy among the various ethnic groups, Unani, Ayurvedic
and traditional practitioners for treatment of ailments.
Researchers are exploring the therapeutic potential of this
plant as it has more therapeutic properties which are not
known. An extensive research should be undertaken on neem
and its products for their better economic and therapeutic
utilisation.
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