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Abstract
One hundred and eighty day-old Cobb broiler chickens were used to evaluate the effects of

feeding diets containing neem leaf meal (NLM), garlic meal (GM) and their combination
(NLM + GM) on haematological and serum indices of finishing broiler. The birds were
divided into twelve treatment groups of fifteen chicks with three replicate of five chicks each.
The diets contained NLM, GM and NLM + GM at four levels of inclusion; Omg/kg,
500mg/kg, 1000mg/kg and 1 500mg/kg. The experiment was arranged in a 3 * 4 factorial
layout in a completely randomized design (CRD). The inclusion of NLM, GM and NLM +
GM did not significantly (P>0.03) influence haematological parameters. Different levels of
inclusion significantly (P<0.05) influenced absolute haematological parameters. (P<0.05)
interaction of additives and levels of inclusion were observed in most of the haematological
indices studied. NLM+GM at 500mg/kg showed the highest PCV value. Highest Hb and
RBC values were observed in birds fed GM at 1500mg/kg. Different levels of inclusion
significantly (P<0.05) influenced total protein and albumin levels. Lowest (P<0. 05)
amounts of total protein (8.88mg/dl) and albumin (2.20mg/dl) were recorded in birds fed
1500mg/kg inclusion levels compared to those birds on Omg/kg inclusion level. Additives
and levels of inclusion (P<0.05) affected cholesterol value of finishing broiler birds. There
was a reduction in cholesterol (93.38mg/dl) and HDL (52.57mg/dl) values of birds fed GM
than those fed NLM + GM. Significant (P<0.03) interactions were observed in alanine
aminotransferase (ALT), urea, cholesterol and low density lipoprotein (LDL) values. It was
evident that feeding of the additives at different levels affected the blood picture of the
finishing broiler chickens.

yords: Neem, garlic, finishing broilers, serum, haematology.

Introduction renewed interest in plant extracts in animal
In modern animal feeding, the use of anti- feed strategies (Charis, 2000). The positive
microbial growth promoters (AGP) has led effects of herbal plants on broilers have
to the abandonment of herbs and spices. been reported by Tekele ef al. (2006). The
The benefits of AGP in improving weight mechanism of phytogenic additives has not
gain and feed efficiency of broiler chickens been explained entirely, and Cross et al.
are well established (Butaye et al., 2003). (2007) pointed out that the efficiency of
The long term side effects of these products phytogenic additives depends on
such as microbial resistance and increased differences in their chemical composition
blood cholesterol level of animals led to the while Ciftci et al. (2005) reported that
ban of these commercial antibiotics broiler response to phytogenic compounds
(Mansoub, 2010). Nevertheless, the could be related to their inclusion level in
prohibition of most AGPs has necessitated the diet and variety of Essential Oils (EO)
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products. Reuter ez al. (1996) reported

garlic as a plant with antibiotic, anticancer,
antioxidant, immune-modulatory, anti-
inflammatory, hypoglycemic and
cardiovascular- protecting effects. Active
components in garlic like Ajoene, S-allyl
cycteine, di allyl (di/ three) sulfide are the
most active one (Rahmatnejad 2009).
Allicine possibly reduces LDL, triglyceride
and cholesterol in serum (Alder ef al,
1997). Neem leaves and its constituents
have been demonstrated to exhibit
immuno-modulatory, anti-inflammatory,
anti-hyperglycaemic, antiulcer,
antimalarial, antifungal, antibacterial,
antiviral, anti-oxidant, anti-mutagenic and
anti-carcinogenic properties (Subapriya
and Nagini, 2005). In pursuit of improved
broilers health and in order to fulfil
consumer expectation in relation to food
quality there is a need to explore the
medicinal properties of natural herbs
(Gardzielewska er al., 2003). This study
was therefore, conducted to evaluate the
effects of neem and garlic and their
combination on blood parameters of
finishing broiler chickens.

Materials and Methods

This experiment was carried out at the
Directorate of University Farms, Federal
University of Agriculture, Abeokuta, Ogun
State. The area lies on latitude 7°10'N and
longitude 3° 2'E. It is 76m above sea level
~and located in the tropical rain forest
vegetation zone with an average
temperature of 34.7°C and relative humidity
of 82% (Google Earth, 2012). Allium
sativum (garlic) powder was prepared by
cutting garlic bulbs into small pieces,
followed by sun-drying for 14 days (< 90%
DM) and pulverised using laboratory mill
(Imm sieve) while Azadirachta indica
leaves were removed from the stalk and air
dried under a shed (2942°C) until they are
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crispy to touch, while still retaining their
greenish colouration, milled using a
laboratory mill (Imm).

Management of experimental birds and
diets

Twelve experimental diets were formulated
with the inclusion of neem, garlic and their
combination for finishing broiler. Diets 1 -4
contained NLM at 0 mg/kg, 500 mg/kg,
1000 mg/kg, and 1500 mg/kg, diets 5 - 8
contained GM at 0 mg/kg, 500 mg/kg, 1000
mg/kg, and 1500 mg/kg, diets 9 - 12
contained combinations of NLM + GM at 0
mg/kg, 500 mg/kg, 1000mg/kg and
1500mg/kg. One hundred and eighty (180)
unsexed day old Cobb broilers of a
commercial strain were used for the
experiment. They were divided into twelve
treatment groups of fifteen birds after
balancing for live weight. Each treatment
group was replicated thrice with five birds
per replicate in a 3x4 factorial experimental
design. Brooding of birds was done for
three weeks using charcoal and electric
bulbs as sources of heat. The birds were fed
ad libitum and managed intensively
throughout 8 weeks experimental period.
Datacollection

At 8th weeks of the study, 2.5ml of blood
was collected via wings from a bird per
replicate into labelled sterile universal
bottles containing (EDTA) as
anticoagulant. These were used to
determine the haematological components
as described by (Davice and Lewis, 1991).
Another 2.5 ml of blood was collected into
labelled sterile sample bottles without
anticoagulant and used to determine the
serum biochemical indices following
standard clinical procedures (Olorede et al.,
1996). Cholesterol content of blood was
determined using analytical method as
described by Coles (1986).
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Statistical analysis

Data collected were subjected to 3x4
factorial arrangement in a completely
randomized design. Significant (p<0.05)
differences among treatment means were
determined using Duncan Multiple Range
Test as contained in Statistical Analysis
Software (SAS, 2000) package.

Results

Haematological parameters of broiler
chickens fed NLM, GM, NLM + GM and
levels of inclusion are presented in Table 3.
There was no significant (P>0.05) effect of
NLM, GM and NLM + GM on
haematological indices of birds. Levels of
inclusion revealed significant (P<0.05)
effect on eosinophil, mean cell volume
(MCV), mean cell haemoglobin (MCH)
and mean cell haemoglobin concentration
(MCHC). Eosinophil of birds on 500mg/kg
levels of inclusion had the highest value
(0.83%) compared to those of birds on
Omg/kg. MCHC of birds on 1500mg/kg
recorded the highest value (29.78g/dl)
which was statistically similar to birds on
1000mg/kg (29.25g/dl). Table 4 revealed
interaction effects of broiler chicken fed
NLM, GM, NLM + GM and levels of
inclusion on haematological parameters.
Results showed significant (P<0.05) effect
on haematological parameters. NLM+GM
at 500mg/kg showed the highest PCV and
WBC values. Highest Hb and RBC values
were observed in birds fed GM at
1500mg/kg. Table 5 showed main effects of
phytobiotics and inclusion levels on serum
parameters of finishing broiler chickens.
‘There was significant (P<0.05) increased
cholesterol - (101.25mg/dl) and HDL
(61.55mg/dl) levels in birds fed NLM + GM
compared to other treatments. Total
protein, albumin and AST values showed
(P<0.05) higher values at Omg/kg level of
inclusion compared to 1500mg/kg. Table 6
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revealed interaction effect of additives and
levels of inclusion on serum parameters of
finishing broiler chickens. Significant
(P<0.05) effects were observed in alanine
aminotransferase (ALT), urea and
cholesterol values. NLM at 1000mg/kg
level revealed highest value of ALT.

Discussion

The non-significant effect of additives on
haematological values reported in finishing
broiler fed the various additives could infer
that the haematological indices were within
safety limits for broilers in this experiment.
The observed PCV and Hb values were
within the reference range 24.9 - 45.2% for
healthy birds reported by (Mitruka and
Rawnsley 1977). The significant difference
observed in the mean WBC values of birds
could be due to differences in the intrinsic
body defence system (Ganomg 1991). The
normal haematological values portray the
nutritional status of the broiler chicken and
thus indicating adequate nourishment of the
birds (Church et al., 1984). MCV values
were better than the reference range of
60.0fl - 65.7f1 (Ayoola et al., 2010).
Observed MCH values were higher than the
range of 19.29 - 23.20pg reported by
(Ayoola et al., 2010). And MCHC values
were less than the reference range 0f31.90 -
35.52% reported by (Ameen et al. 2007).
Several factors including physiological
(Alodan and Mashaly, 1 999),
environmental conditions (Vecerek et al.,
2002, Graczyk et al., 2003) and diets
(Odunsi et al., 2002) have been reported to
be responsible for variation in
haematological parameters. The result of
levels of inclusion on the total protein value
was within the range of 3.25g/dl - 7.61g/dl
reported by Rajurker ef al. (2009).
Observed value was normal and therefore,
suggests that the experimental birds were
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not under stress due to dehydration or
malnutrition (McDonald, 1996). The
decrease in blood cholesterol and HDL in
GM agreed with the result of Afsharmanesh
et al. (2008) who reported that garlic
decreased the blood cholesterol level and
the HDL level was not raised. This could be
due to effects of allicin in garlic which
significantly inhibited
hypercholesterolemia, reduced blood
cholesterol and lowered low density
lipoprotein concentration or bad
cholesterol (Mirhadi et al., 1992).
Reduction in cholesterol at 1500ppm levels
of inclusion agreed with the result of Al-
Kassie and Ologhobo et al. (2008) who
recorded big statistical differences in blood
cholesterol level of treated birds compared
to control birds respectively for garlic.
However, the highest cholesterol content
found in GM at 1000ppm inclusion agreed
with the findings of Lee et al. (2004) who
found no diminishing effect of garlic on
birds. The decrease in LDL at 1500ppm
inclusion of GM could be due to possible
mechanism of antioxidant and anti-
peroxide lowering action of GM (S-allyl
cysteine sul-foxide) on LDL or the decrease
in hepatic production of VLDL which
serves as the precursor of LDL in the blood
circulation (Kim et al., 2009).
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