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Introduction

Poultry Industry, one of the major role players of
Livestock sector, having the highest growth rate is
facing one set back ahead their ultimate success,
i.e. growing feed cost. The annual egg production,
the per capita availability of eggs per annum and
growth rate of egg production has reached 95.2
billion, 74 eggs, and 8%, respectively in the year
2017-18 (DAHD-2018) in India. Majority of the
population in India still subsists in villages and they
are getting access only to 25% of total poultry
products, as commercial poultry farming is limited
to urban and semi urban areas. Irregular supply of
feed and fluctuations in the feed prices is a constant
threat to the poultry feed supply as well as the
industry. Hence forth, it becomes imperative to
intensify the efforts in search for cheaper, abundant
and locally available alternatives that have no direct
dietary value to man, for the sustainable production.
Also, the consumeristic health conscious society
of the modern day is looking forward for the intake
of low antibiotic residue items in their menu. In this
context, Neem leaf meal (NLM) is an ideal
candidate for the poultry industry to make their
production economically viable and
environmentally sustainable.

Neem (Azadirachta indica )

Neem, scientifically known as Azadirachta indica
belongs to the family meliaceae, a tropical
evergreen tree which is widely distributed in Asia,
Australia, Africa and other parts of the world. Neem,
a fast growing tree, grows in a extensivearray of
soils and it is a robust tree which can flourish in
poor dry soils without irrigation. Neem tree is also
known as the nature’s gift to mankind,the tree for
many occasions, the tree of the 21st century and a
tree for solving global problems.The short, usually
straight trunk has a moderately thick, strongly
furrowed bark that has a garlic-likeodour and a

bitter, astringent taste. Botanical study reveals that
the neemleaves are imparipinate, 20-38cm long,
crowded near the branch end, oblique, lanceolate,
deeply and sharply serrated. The neem plant is
rarely leafless and is usually in full foliage even
during months of prolonged drought (NRC,
1992).Two species of Azadirachta have been
reported, Azadirachtaindica A. Juss, a native of
Indian subcontinent and AzadirachtaexcelsaKack
from Philippines and Indonesia. Azadirachtaindica
A. Juss, commonly found neem plant, has been
well known in the Indian subcontinent. It is grown
from the southern tip of Kerala to the Himalayan
hills, in tropical to subtropical regions, in semi-arid
to wet tropical regions, and from sea level to about
700 metres (NRC, 1992).

Neem is one of the very few shade-giving trees
that thrive in drought-prone areas. Miliacin forms
the bitter principles of its leaves (NRC, 1992).
These compounds belong to natural products
called triterpenoids (Limonoids). The active
principles are slightly hydrophilic, but freely
lipophilic and highly soluble in organic solvents like,
hydrocarbon, alcohols, ketones and esters (NRC,
1992). Neem leaves exhibit immunomodulatory,
anti-inflammatory, antihyperglycaemic, antiulcer,
antimalarial, antifungal, antibacterial, antiviral,
antioxidant, antimutagenic and anticarcinogenic
properties (Tiwari et al., 2014). Owing to these
properties, neem leaf meal has been tried as a feed
additive in animals. An abundantly available
biopolymer,Chitosan in combination with neem leaf
meal can be supplemented in the diet of broiler
chickens to reduce the abdominal fat. In non-
pesticidal management (NPM), neem is a key
ingredient providing a natural alternative to
synthetic pesticides. Also, it acts as an anti-feedant,
repellent, and egg-laying deterrent, protecting the
crop from damage. Neem cake is often sold as a
fertilizer.Azadirachtina chemical in neem has
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positive effects on pests, and deformental effects
on viruses, mites, fungal pathogens, plant parasitic
nematodes, intestinal worms, bacteria, molluscs,
and protozoan parasites such as coccidian
species(NRC, 1992).

Medicinal Properties of Neem

Neem leaves have  been used to treat skin
diseases like eczema, psoriasis;leprosy, eye
disorders, bloody nose, intestinal worms, stomach
upset, loss of appetite, skin ulcers, diseases of the
heart and blood vessels (cardiovascular disease),
fever, diabetes, gum disease (gingivitis), and liver
problems. The leaf is also used for birth control
and to cause abortions.The bark is used for malaria,
stomach and intestinal ulcers, skin diseases, pain,
and fever.The flower is used for reducing bile,
controlling phlegm, and treating intestinal
worms.The A. indica leaf exhibits a wide range of
pharmacological activities viz., antiinflammatory,
anti-hyperglycaemic, anti-ulcer, anti-malarial, anti-
fungal, anti-bacterial, anti-viral, anti-oxidant, anti-
mutagenic anti-carcinogenic, immunomodulatory
and various other properties without showing any
adverse effects. Azadirachtaindica leaves also
contain compounds with proven antimicrobial
activity. The antimicrobial activity of extracts of
neem leaves against such micro-organisms as
Staphylococcus spp., Streptococcus spp.,
Pseudomonas spp. and Escherichia coli, and some
fungal strains have been reported.

Composition of Neem leaf meal

The nutrient composition ofNeem leaf meal is 9%
moisture, 20.52% crude protein (CP); 16.45%crude
fibre (CF); 4.25% ether extract (EE); 7.00%total
ash and 42.78% nitrogen free extract (NFE).
Leafmeal contained macro minerals (per cent) that
is Ca (0.71),P (0.28), Mg (0.75), Na (0.58) and K
(2.00) and microminerals (ppm) that is Cu (34), Zn
(18), Fe (745), Co(10), Mn (60), Cr (0.8) and Pb
(27)(Ansari et al., 2012).

Effect of Neem leaf meal on Poultry

Extensive research has been carried out in
chickens about the supplemental effect of neem

leaf meal. Broilers fed diets supplemented with 2.5
g/kg of Neem leaf meal had significantly greater
body weight than those fed diets with 1.25, 5.0 g/
kg of leaf meal and controls birds at 28 and 42
days of age. Also, birds fed diet with 2.5 g/kg of
leaf meal had significantly highest dressing
percentagethan birds fed diets of 1.25 or 5.0 g/kg
of leaf mealand control groups at 42 d of age
(Ansari et al., 2012). Serum and tissue cholesterol
significantly decreased with increasing the levels
of leaf meal. Researchers found out that
Azadirachta indica leaf meal fed to broilers gave
live performance levels similar to those of the
antibiotic growth promoter and observed
improvements of 8.1% in daily gain and 7.7% in
feed conversion ratios in 17-day-old poults. The
daily weight gain at 42 days of age was improved
from 3.61 to 8.96% in broilers fed diet
supplemented with leaf meal thanantibiotic (Ansari
et al., 2012). Supplementation of neem leaf powder
@ 1-2 gm/kg feed increases the live body weight
of broilers with improvement of feed efficiency in
the leaf powder fed groups when compared with
control antibiotic group. Similar studies with
salinomycine and A. indica fruit as feed additive
and anti-coccidial in broilers manifested better
results in terms of weight gain. The rise in weight
gain is due to thepresence of macro and micro
minerals in A. indica leaf meal. The higher body
weight gain in broilers consuming leaf meal could
also be due to its appetite- and digestion
stimulating, anti-bacterial and hepato-protective
properties, which aid to lessenthe microbial load
of birds and enhanced the feed consumption and
feed efficiency of the birds indicating neem as an
ideal substitute to the existing antibiotic growth
promoter. Also, there is a significant progress in
relative weight (liver, heart and gizzard) when
adding the neem leaves powder to drinking water
by 40 ml/l.The greater bursa and thymus weight in
birds supplemented leaf meal as compared to the
negative control suggests that leaf meal supported
these lymphoid organs. The leaf meal potentiated
immune response in the experimental broilers
(Ansari et al., 2012).
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Serum cholesterol levels were observed to
decrease progressively with increasing dietary
levels of A. indica leaf meal (Ansari et al., 2012).
This reduction in serum cholesterol level of broilers
fed leaf meal diets possiblypropose a general
decrease in lipid mobilisation. This is due to the
indirect inhibitory effects exerted by the neem leaf
meal at the levels of HMG-CoA reductase, a key
enzyme in cholesterol biosynthesis. This suggests
that leaf meal diets were capable of dropping serum
cholesterol, thereby helping to reduce the
deposition of cholesterol in the skin and muscles.
This correspondinglyindicates that A. indica leaf
meal should be used to produce animal product
with reduced cholesterol content. The reduction in
total cholesterol in serum reflects the
hypocholesterolemic properties accredited to the
defatted part of the leaves which are rich in fibrous
content and may block intestinal cholesterol
absorption. Neem leaf meal contains different
compounds that is Quercetin-3-O-b-D-glucoside,
Myricetin-3-Orutinoside, Kaempferol-3-O-b-D-
glucoside, Quercetin- 3-O-glucose and L-
rhamnoside. It is accepted that these compounds
either partially or wholly may be responsible for
anti-hyperlipidermic activity of A. indica leaves. The
liver functioning, after the supplementing of
neemleaf meal was studied and the decreased
activities of SGOT, SGPT and ALP in serum
evidenced the positive effect of leaf meal on liver
parenchyma of the birds. According to Bhatti and
Dil (2005), alteration in serum enzymes activity
under stress conditions occur due to malfunctioning
of liver, as degenerating and necrotic cells leak
enzymes from cytoplasm. Studies verified the non-
hepatotoxic nature of A. indica and that the
unaltered and normal activities of serum SGOT,
SGPT, ALP as well as retained architecture of liver
after A. indica treatment. Also, the A. indica leaves
contained quercetin and rutin compounds which
are extensively studied bioflavonoid in the class of
flavonols. It is well-established that quercetin, one
of the most abundant flavonoids, is a more powerful
anti-oxidant than the other anti-oxidant nutrients
such as vitamin C, vitamin E and b-carotene. The

increase of 8.5%in growth hormone level might be
due to the presence of amino acids particularly
arginine present in A. indica leaves ,that provides
a regularity system which results in secretion of
growth hormone and ultimately facilitate uptake of
amino acids in proteins. The maximum tolerance
level of Neem leaf meal as stated by Obikaonu et
al., 2012 is 10% in starter broilers but Esonu et al.,
2006 included 15% in laying birds. The proximate
composition of neem leaf meal indicated it as a
good source of protein with crude protein values
range of 18.10-20.68% (Obikaonu et al., 2012,
Esonu et al., 2006). Shihab et al., 2017 reported
that Neem leaf powder supplemented @ 2g/kg had
a positive role to improve ND and IBD immunity
and the qualities of productivity and physiological
for broiler chicks.

Haematological parameters indicates the
physiological status of birds and its deviation can
be utilized in assessing the response of birds to
various physiological situations.The significantly
higher value of PCV, Hb and RBC indices
(MCV,MCH and MCHC) of the birds on neem leaf
meal diets relative to the control group is an
indication that the birds were not anaemic (Ansari
et al., 2012). The high concentration of Hb in birds
fed diets of leaf meal is due to hepato-stimulatory
and hepatoprotective effects of leaf meal resulting
in the synthesis of more Hb in the bone marrow
which is under the control of erythropoietic factors
released by hepatic cells. The nutritional factors
affected the blood profiles of birds and this implies
that up to 2.5% inclusion of leaf meal had a positive
effect on the relative quantity of blood cell as well
as total volume of blood. Serum proteins are
involved in transport of important body substances,
and maintenance of normal distribution of water
between blood and tissues through osmotic
pressure. Serum protein content were found to be
elevated in birds fed leaf meal at 2.5% levels (Ansari
et al., 2012 and Obikaonu et al., 2011). Laying birds
can tolerate 5% – 15% dietary levels of Neem leaf
meal (NLM) without deleterious effects and that
carcass weight, dressed weight, liver, heart and
gizzard weights were significantly increased at 5%


