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ABSTRACT  

 

The study was aimed at evaluating the weight, haematologic and immunologic effects of crude 

methanolic stem bark extract of Azadihiracta indica stem bark on vaccinated chickens 

experimentally challenged with the velogenic Newcastle disease virus. One hundred day old 

cockerels were randomly divided into four equal groups (I, II, III and IV).  Birds in all groups were 

vaccinated with La Sota strain of Newcastle disease vaccine. The birds were challenged with the 

velogenic strain of Newcastle disease virus (VNDV) at 42 days of age. Following challenge, groups 

I, II and III were given oral treatment of methanolic stem bark extract of Azadihiracta indica at 

200mg/kg, 400mg/kg and 600mg/kg, respectively until day 56 of age, while group IV was not 

given the treatment. Thereafter, birds in all the groups were assessed for onset of clinical signs, 

changes in live body weight, humoral immune responses and haematologic changes. The birds in 

groups I, II and III showed no sign of Newcastle disease while birds in group IV exhibited mild 

depression and huddling. The mean body weight of the vaccinated-treated groups were 

significantly (p<0.05) higher than that of the vaccinated-untreated group on day 56 of age. On 

days 63 and 70 of age, the mean body weight of group III was significantly higher than groups I 

and II. The mean haemagglutination inhibition titres of group III was significantly higher (p<0.05) 

than groups I, II and IV. The mean PCV, Hb and RBC values of the vaccinated-treated group was 

significantly (p>0.05) higher than the vaccinated-untreated group on day 49 of age. The WBC 

count of groups I and II were significantly higher (p>0.05) than groups III and IV on days 49 and 

56 of age. The mean absolute heterophil counts of vaccinated-treated groups was significantly 

(p>0.05) higher than the vaccinated-untreated group on days 56 and 63 of age. The mean absolute 

lymphocyte counts of the vaccinated-treated increased significantly (p>0.05) than that of 

vaccinated-untreated birds days 49 of age till the end of the experiment.  

 

Keywords: Azadihiracta indica, Stem bark extract, Chickens, Newcastle disease, Immune response, 
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INTRODUCTION 

 

Newcastle disease (ND) is a highly contagious 

viral disease affecting wild and domestic avian 

species (Seal et al., 2000, Alexander, 2003). ND 

is caused by an avian paramyxovirus serotype of 

the genus Avulavirus belonging to the family 

paramyxoviridae. The disease is worldwide in 

distribution (Alexander et al., 1997). Since its 

first outbreak in Ibadan, Nigeria in 1952, the 
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disease is still one of the most important 

diseases of chickens in Nigeria (Hill et al., 1953; 

Ezeokoli et al., 1984; Ezema et al,. 2009). 

The impact of ND is most notable in 

domestic poultry due to high susceptibility of 

poultry and the severe consequences of virulent 

strains on the poultry industries (Alexander, 

2003). ND continues to be of serious economic 

threat to the poultry industry resulting in 

increased morbidity and mortality rates and loss 

of eggs for both breeding and human 

consumption (Abdu et al., 1992). ND 

vaccination of poultry provides an excellent 

means to lessen clinical signs of infection 

caused by virus (Alexander, 2003; Senne et al 

2004; Kapezynzki, 2005) and in response to the 

threat presented by ND, several countries have 

put in place vaccination campaigns to prevent 

the epizootics. Outbreaks have been reported in 

vaccinated populations despite the fact that 

vaccination is widely applied (Burridge et al., 

1975) therefore; there is an increasing 

awareness on the use of various plants in 

treatment and control of animal diseases 

(Atawodi and Spiegelhalder, 1994). 

Neem (Azadirachta indica) a Meliaceae 

family tree, is a hardy evergreen tree commonly 

found in South Asia and parts of Africa including 

Nigeria. All parts of the neem plant have been 

found useful in the treatment of various 

ailments (Subapriya and Nagini, 2005). It has 

been demonstrated to exhibit anti-inflammatory, 

antipyretic, antiarthritic (Kauret al., 2004), 

antihyperglycaemic (Murthy et al., 1978), 

diuretic (Binde et al., 1958) and 

immunomodulatory properties (Arivazhagan et 

al., 2000). Neem oil has been reported to have 

anti-fertility properties and immune stimulating 

effects (Upadhyay et al., 1992). 

The continuous reoccurrence of 

Newcastle disease even in vaccinated flocks, is 

of the greatest challenges facing the poultry 

industry in Nigeria, hence the need for an 

alternative remedy to prevent the devastating 

activity of this disease on the poultry industry. 

In south-east Nigeria, during the harramattan 

period, the stem of neem is traditionally used in 

prevention of Newcastle disease by soaking in 

the drinking water of birds and it is believed 

that neem bark has both protective and curative 

property against Newcastle Disease hence the 

need to study the immunomodulatory effects of 

neem especially as an adjuvant to ND 

vaccination, with an objective to evaluate the 

effects of neem stem bark extract on the 

haematological indices and immune responses 

of chickens experimentally infected with the 

velogenic strain (Kudu 113) of NDV. 

 

MATERIALS AND METHODS 

 

Plant material: The barks of Azadirachta 

indica were collected during the months of 

March 2009, at Nsukka, in Enugu State, Nigeria. 

The plant was authenticated at the Bio-

resources development and conservation 

programme, Nsukka, Enugu state, Nigeria. 

Extraction of the dried bark was performed by 

soaking into 80% methanol for 48 hours with 

intermittent shaking at room temperature (28o 

C). The resultant extract was concentrated 

using a rotatory evaporator. The extract was 

solubilized in 5% Tween 80 and acute toxicity 

test of the extract was done. 

 

Acute Toxicity Test: 20 birds were randomly 

divided into 4 groups (A, B, C and D) of 5 birds 

each. The birds in each group (A, B, C and D) 

were given different doses of the extract (150 

mg/kg, 300 mg/kg, 600 mg/kg and 1,200 

mg/kg), respectively. The birds were observed 

for 24hrs for signs of acute toxicity which 

includes depression, weakness, nervous signs, 

excitability and death.  

 

Experimental Birds: A flock of 100 day old 

cockerels were procured from CHI hatchery in 

Nigeria. They were housed in an isolated pen in 

the Poultry Disease Research unit of the 

Department of Veterinary Medicine, University 

of Nigeria, Nsukka. The birds were given 

hitchner B1 at day old, gumboro vaccine on day 

10 and 21 while La Sota vaccine was given on 

day 28. The birds were fed with commercial 

poultry feed ad libitum and provided with 

drinking water. 

 

Viral Inoculum: The viral inoculum was 

obtained from National Veterinary Research 

Institute Vom, Jos, Plateau State, Nigeria. Viral 
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content of an ampoule was reconstituted with 

0.5ml of phosphate buffered saline (PBS). This 

was added to 9.5ml of PBS (1/10) and later to 

10ml of PBS and then double diluted to 20ml 

(ELD50 = 105.32). 

 

Experimental Challenge: The birds were 

randomly divided into 4 equal groups (groups I, 

II and III) of twenty chicks each on 28 day of 

age. By day 42 of age, birds in all the groups 

were inoculated intramuscularly with 0.2ml 

challenge dose of VNDV strain (Kudu 113) with 

titre 109.5 per milliliter of the inoculum. Following 

challenge with VNDV strain, birds in groups I, II 

and III were given oral treatment with 200, 400 

and 600mg/kg body weight of the plant extract, 

respectively daily for two weeks, while group IV 

was not treated. On days 28, 42, 49, 56 and 63 

of age, blood samples were collected from each 

group for serology and haematology. Sera from 

the blood samples were stored at -200C until 

used.   

 

Clinical Signs: The birds were clinically 

monitored twice daily for clinical signs of ND 

from day 42 till the end of the experiment. Ten 

birds in each group was randomly selected and 

live body weight taken on days 42, 49, 56, 63 

and 70 of age. 

 

Haemagglutination (HA) and Haema-

gglutination Inhibition (HI) Tests: Two 

milliter of blood was collected from each of birds 

in a test tube containing EDTA as anticoagulant. 

The blood was washed in phosphate buffered 

saline (PBS) and centrifuged at 3000 rpm for 5 

minutes. This was repeated until a clear 

supernatant was obtained. The packed red 

blood cells (RBC) were re-suspended in a 

measured volume of PBS solution to make 0.5% 

RBC suspension (Beard, 1989). 

The antigen titre for running HI tests 

was determined by standard HA technique using 

La Sota as antigen (Alexander, 2003). The 

reciprocal of the highest dilution of La Sota ND 

antigen causing 100% agglutination of an equal 

volume of standardized RBCs was taken as the 

HA titre of the antigen. The HI titres were 

determined by the method of Beard (1989). 

 

Haematology: Blood samples were collected 

were used in determining the haematological 

profile of the birds which includes; PCV was 

determined using the microhaematocrit method 

(Coles, 1986), HbC determined by the 

cyanomethamoglobin method (Kachamar, 1970), 

RBC count determined by the haemocytometer 

method (Schalm et al., 1975) and total and 

differential WBC count determined using the 

improved Neubaur counting chamber (Campbell 

and Coles, 1986). 

 

RESULTS 

 

Toxicity of Methanolic Stem Bark Extract of 

Azadihiracta indica: The result of the acute 

toxicity tests showed that the extract is safe even 

at dose of 1200mg/kg. At all the dose levels 

tested, there was no death recorded within 24 

hours post treatment.  

 

Clinical Signs Induced by Methanolic Stem 

Bark Extract of Azadihiracta indica: They 

birds in all the groups did not show any typical 

sign of ND however, slight depression was 

observed in 2 birds on days 45 till 48 of age in 

group IV. 

 

Effect of Methanolic Stem Bark Extract of 

Azadihiracta indica on Body Weight of 

Chickens Experimentally Infected with 

Velogenic Newcastle Disease Virus (Kudu 

113) Strain: There was a decrease in the mean 

body weight of both the treated and untreated 

vaccinated groups on days 45 and 56 of age, 

however the mean body weight of the vaccinated-

treated groups were significantly (p<0.05) higher 

than that of the vaccinated-untreated group on 

day 56 of age. On days 63 and 70 of age, the 

mean body weight of group III was significantly 

higher than groups I and II (Table I). 

 

Effect of Methanolic Stem Bark Extract of 

Azadihiracta indica on Immune Response of 

Chickens Experimentally Infected with 

Velogenic Newcastle Disease Virus (Kudu 

113) Strain: The mean haemagglutination 

inhibition titres (log2) of all the groups increased 

on days 49 – 63 of age of the birds in all the 

experimental groups (Table 2), however on days 

56 and 63 of age, the mean haemagglutination 

inhibition titres (log2) of group III was significantly 

higher (p<0.05) than group I, II and IV. 
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Effect of Methanolic Stem Bark Extract of 

Azadihiracta indica on PCV, Haemoglobin 

Concentration and RBC count of Chickens 

Experimentally Infected with Velogenic 

Newcastle Disease Virus (Kudu 113) Strain: 

There was a decrease in the mean packed cell 

volume, haemoglobin concentration and red blood 

cell count in all the groups on day 49 of age, 

however the mean PCV of the vaccinated-treated 

group was significantly (p>0.05) higher than the 

vaccinated-untreated group on day 49 of age, 

whereas there was no significant difference 

(p<0.05) among the vaccinated-treated group till 

end of the experiment (Table 3). The mean 

haemoglobin concentration of the vaccinated-

treated group was significantly (p>0.05) higher 

than the vaccinated-untreated group, however 

there was no significant difference on the mean 

haemoglobin concentration among the vaccinated-

treated groups on day 49 of age. On day 63 of age 

the mean haemoglobin concentration of group III 

was higher than group I and II as well as group IV 

(Table 4). The mean red blood cell count of the 

vaccinated-untreated group were significantly 

(p>0.05) higher than the vaccinated-untreated 

group on day 49 of age, whereas on days 56 and 

63 of age, the mean red blood cell count of group 

III was significantly (p>0.05) higher than groups I, 

II and IV. 

 

Effect of Methanolic Stem Bark Extract of 

Azadihiracta indica on Total leucocyte Count 

of Chickens Experimentally Infected with 

Velogenic Newcastle Disease Virus (Kudu 

113) Strain: There was an increase in the mean 

White blood cell count for both vaccinated-treated 

and vaccinated-untreated groups on days 49 and 

56 of age, however the mean WBC count of group 

I and II were significantly higher (p>0.05) than 

groups III and IV on days 49 and 56 of age (Table 

6). 

 

Effect of Methanolic Stem Bark Extract of 

Azadihiracta indica on Differential leucocyte 

count of Chickens Experimentally Infected 

with Velogenic Newcastle Disease Virus 

(Kudu 113) Strain: The mean absolute 

heterophil counts increased in all the groups on 

days 49 and 56 of age, however the mean 

absolute heterophil counts of vaccinated-treated 

groups was significantly (p>0.05) higher than the 

vaccinated-untreated group on days 56 and 63 of 

age. The mean absolute lymphocyte counts of the 

vaccinated-treated increased significantly (p>0.05) 

than that of vaccinated-untreated birds days 49 of 

age till the end of the experiment, however the 

mean absolute lymphocyte count of group I of the 

treatment group were significantly (p>0.05) higher 

than that of group III on day 49 of age, group II 

and III on day 56 and II on day 63 of age (Table 

8). 

 

DISCUSSION 

 

The significant decrease in weight observed in 

both the vaccinated-treated and vaccinated-

untreated groups on days 49 and 56 of age are 

similar to reduction in weight reported by Okoye et 

al. (2000) in birds challenged with velogenic ND 

virus, the decrease in weight is a common 

occurrence in septicaemic or viraemic diseases due 

to reduction in feed and water intake. Decrease in 

weight was notably more severe in the vaccinated-

untreated group than the treated vaccinated group 

and the group III of the vaccinated-treated group 

with the highest dose of the extract had the least 

reduction in weight, this may be due to the 

inhibitory property of neem on viruses observed by 

Waafa et al. (2010) in an in vitro study with neem 

leaf and fruit extract on ND virus, the inhibitory 

property of neem on the virus may have led to 

slight reduction in feed intake, ability of the birds 

to overcome the infection, and a return of 

feed/water intake.  

The slight reduction in weight observed in 

the vaccinated-treated group than in the 

vaccinated-untreated group was also reported by 

Eze et al. (2012) in birds challenged with velogenic 

NDV and treated with methanolic leaf extract of 

Moringa oleifera than those challenged with the 

VNDV but not treated with the extract.  

Following vaccination with La Sota vaccine 

and challenge with the VNDV strain of Kudu 113, 

high NDV antibody titre were observed in all the 

groups, this is similar to what was reported that 

following challenge with VNDV, that NDV HI titers 

are usually high (Illango and Olaho-munkini, 2005; 

Kakenji et al., 2007). The presence of high NDV 

antibody titres is necessary to provide long term 

protection against ND (Ritchie et al., 1994; Sa’idu 

et al., 2006; Ruwaan et al., 2009). 
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Table 1: Effect of different doses of Azadihiracta indica extract on body weight of 

chickens experimentally infected with velogenic Newcastle disease virus (Kudu 113) 

strain 

Days I 

200mg/kg 

II 

400mg/kg 

III 

600mg/kg 

IV 

0mg/kg 

42 393.80 ± 17.58 393.00 ± 11.59 369.00 ± 10.35 385.8 ±15.65 

45 347.70 ± 12.60 348.10 ± 14.69 332.00 ± 6.60 330.80 ± 11.81 

49 343.50 ±16.85 350.70 ± 16.27 340.50 ± 17.07 327.00 ± 24.38 

56 480.50 ± 27.87b 481.00 ± 19.13b 497.00 ± 24.14a 437.50 ± 29.87c 

63 544.00 ± 28.74c 597.50 ± 19.51b 620.00 ± 20.00a 598.78 ± 24.18b 

70 607.00 ± 28.74c 638.50 ± 18.64b 658.00 ± 18.56a 639.44 ± 17.57b 

*Different superscripts in a row indicate significant difference between the groups (p<0.05). 

 

Table 2: Effect of different doses of Azadihiracta indica extract on immune response of 

chickens experimentally infected with velogenic Newcastle disease virus (Kudu 113) 

strain 

Groups 

Days 

I 

200mg/kg 

II 

400mg/kg 

III 

600mg/kg 

IV 

0mg/kg 

42 8.00 ± 0.32 8.20 ± 0.49 8.60 ± 0.93 8.00 ± 0.32 

49 8.80 ± 0.20 8.70 ± 0.32 8.90 ± 0.45 8.40 ± 0.60 

56 10.00 ± 0.49b 10.80 ± 0.37b 11.87 ± 0.49a 8.80 ± 0.32c 

63 11.77 ± 0.24b 11.87 ± 0.37b 12.60 ± 0.68a 9.00 ± 0.34c 

The data are given as mean haemagglutination inhibition titre (log2) ± standard error of the mean *Different superscripts in a 

row indicate significant difference between the groups (p<0.05). 

 

Table 3: Effect of different doses of Azadihiracta indica extract on PCV of chickens 

experimentally infected with velogenic Newcastle disease virus (Kudu 113) strain 

Group  

Days 

I 

200mg/kg 

II 

400mg/kg 

III 

600mg/kg 

IV 

0mg/kg 

42 27.88 ± 0.23 28.25 ± 0.44 28.50 ± 0.54 27.68 ± 0.54 

49 27.00 ± 0.58a 27.67 ± 0.88a 27.33 ± 0.88a 26.67 ± 0.38b 

56 27.67 ± 2.33 27.33 ± 0.33 27.00 ± 1.53 26.67 ± 1.45 

63 27.33 ± 1.81 28.33 ± 0.33 28.33 ± 1.20 27.00 ± 1.53 

The data are given as mean ± standard error of the mean *Different superscripts in a row indicate significant difference 

between the groups (p<0.05). 

 

Table 4: Effect of different doses of Azadihiracta indica on haemoglobin concentration of 

chickens experimentally infected with velogenic Newcastle disease virus (Kudu 113) 

strain 

Group  

Days 

II 

200mg/kg 

II 

400mg/kg 

III 

600mg/kg 

IV 

0mg/kg 

42 

49 

8.79 ± 0.02a 

8.47 ± 0.23a 

8.70 ± 0.23a 

8.51 ± 1.26a 

8.82 ± 0.15a 

8.53 ± 1.11a 

8.92 ± 0.19a 

8.27 ± 1.32b 

56 8.83 ± 0.33 8.86 ± 0.47 8.87 ± 0.55 8.97 ± 0.61 

63 8.87bc ± 1.77 8.97 ± 0.67bc 9.23 ± 0.42a 8.93 ± 0.26c 

The data are given as mean ± standard error of the mean *Different superscripts in a row indicate significant difference 

between the groups (p<0.05). 
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Table 5: Effect of different doses of Azadihiracta indica on RBC count of chickens 

experimentally infected with velogenic Newcastle disease virus (Kudu 113) strain 

Group  

Days 

I 

200mg/kg 

II 

400mg/kg 

III 

600mg/kg 

IV 

0mg/kg 

42 2.54 ± 0.03 2.54 ±0.03 2.50 ± 0.02 2.52 ± 0.03 

49 2.38 ± 0.27 2.48 ± 0.26 2.48 ± 0.45 2.23 ± 0.62 

56 2.41 ± 0.78b 2.54 ± 0.07a 2.62 ± 0.25a 2.40 ± 0.40b 

63 2.55 ± 0.78b 2.55 ± 0.48b 2.62 ± 0.19a 2.50 ± 0.14b 

The data are given as mean ± standard error of the mean *Different superscripts in a row indicate significant difference 

between the groups (p<0.05) 

 

Table 6: The Effect of different doses of Azadihiracta indica extract on total leucocyte 

count (10³/µl of blood) of chickens experimentally infected with velogenic Newcastle 

disease virus (Kudu 113) strain 

Group 

Days 

I 

200mg/kg 

II 

400mg/kg 

III 

600mg/kg 

IV 

0mg/kg 

42 15.23± 0.44 15.23± 0.43 15.25± 0.24 15.22± 0.22 

49 17.93 ± 2.00a 17.47 ± 1.74b 16.67 ± 1.57b 16.53 ± 1.66b 

56 18.47 ± 2.06a 18.07 ± 2.03a 17.53 ± 1.35b 17.40 ± 2.21b 

63 16.20 ± 1.44 16.53 ± 1.95 15.07 ± 1.79 15.30 ± 0.64 

The data are given as mean ± standard error of the mean *Different superscripts in a row indicate significant difference 

between the groups (p<0.05) 

 

Table 7: Effect of different doses of Azadihiracta indica extract on heterophil count 

(10³/µl of blood) of chickens experimentally infected with velogenic Newcastle disease 

virus (Kudu 113) strain 

Group  

Days 

I 

200mg/kg 

II 

400mg/kg 

III 

600mg/kg 

IV 

0mg/kg 

42 2.87± 0.44 2.75± 0.13 2.72± 0.26 2.78±0.22 

49 4.68 ± 0.65 4.94 ± 0.10 4.51 ± 0.73 4.62 ± 0.90 

56 5.01 ± 1.17a 4.90± 12.74ab 4.63 ± 0.18b 4.07 ± 1.39c 

63 4.34 ± 0.60a 4.26 ± 0.30a 4.02 ± 1.53b 3.57 ± 0.56c 

The data are given as mean haemagglutination inhibition titre (log2) ± standard error of the mean *Different superscripts in a 

row indicate significant difference between the groups (p<0.05) 

 

Table 8: Effect of different doses of Azadihiracta indica extract on absolute lymphocyte 

counts (10³/µl of blood) of chickens experimentally infected with velogenic Newcastle 

disease virus (Kudu 113) strain 

Group  

Days 

I 

200mg/kg 

II 

400mg/kg 

III 

600mg/kg 

IV 

0mg/kg 

42 9.41 ± 0.23 9.44 ± 0.11 9.40 ± 0.34 9.41 ± 0.23 

49 10.79 ± 1.23a 10.53 ± 0.50a 10.12 ± 0.39b 9.23 ± 0.44c 

56 10.27 ± 0.99a 10.05 ± 0.48b 10.03 ± 0.83b 9.16 ± 0.41c 

63 9.77 ± 1.67a 9.57 ± 0.86b 9.73 ± 0.41ab 8.98 ± 1.65c 

The data are given as mean haemagglutination inhibition titre (log2) ± standard error of the mean *Different superscripts in a 

row indicate significant difference between the groups (p<0.05) 

 

It is also important to note that NDV HI 

antibody titre was significantly higher in the 

vaccinated-treated group than the vaccinated-

untreated group, this shows that the extract has 

immune stimulating effects (Upadhyay et al., 

1993).  

 

The gradual increase in the NDV antibody titres 

observed in the vaccinated-treated groups is an 

indication that the birds had more protection 

against ND, this increase has also been reported 

by Ahsan et al. (1991), Sadekar et al. (1998) 

and Kwakwukwe et al. (2013) following 
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challenge with VNDV and treatment with 

Azadirachta indica extract. 

The slight decreased in the mean PCV, 

Hb and RBC observed in both the vaccinated-

treated groups and vaccinated/ untreated group 

has also been noted by other researchers who 

reported that decrease in blood parameters 

following challenge with VNDV occurs as a result 

of the destruction of the RBC by the ND virus 

(Caldron et al., 2005; Ruwaan et al., 2009). The 

decrease was more severe in the vaccinated-

untreated group than in the vaccinated-treated 

group this shows that the vaccination to a 

certain degree could not prevent the destructive 

capabilities of the NDV virus on the RBC, that 

maybe why ND outbreaks have been reported in 

chicken flock despite vaccination (Alexander, 

2003; Senne et al., 2004; Ezema et al., 2009), 

however in the treated groups Azadirachta 

indica extract at the different doses enhanced 

the immune system enabling the birds to 

overcome the destructive effects of the ND 

virus. 

There was an observable increase in 

WBC count in both the untreated and treated 

vaccinated groups, however the mean WBC was 

significantly higher (p<0.05) in group I and II of 

the vaccinated-treated group than group IV of 

the vaccinated-untreatedon days 49 and 56 of 

age. The leukocytosis may be attributed to 

increased production of leucocyte in the 

haemopoietic tissues (Yongola et al., 2006; 

Ravindraa et al., 2009). Low leucocyte count in 

stressed chickens is a primary consequence of 

suppression of the immune system and 

increased susceptibility to disease (Wambura, 

2009). This increase in WBC is a finding 

consistent with that of Kwawukume et al. 

(2013) in chickens challenged with NDV and 

treated with neem leaf extract, this is 

attributable to the neems ability to boost the 

macrophage response in the body which 

stimulates the lymphocytic system and boost 

the production of WBC (Sadekar et al., 1998). 

Ruwaan et al. (2012) also observed increased 

WBC on VNDV challenged birds treated with the 

root extract of Anorthosis nobilis. The higher 

WBC count noted in low dose treatment groups 

(Group I, II) as against the higher dose 

treatment group (III) is a finding consistent with 

the report of Kwawukume et al. (2013), who 

also observed a higher WBC count in birds fed 

with 5% neem leaf extract than those fed with 

10% neem leaf extract this he attributed to 

probable toxicity of neem in higher 

concentration (Kwawukume et al., 2013). 

The mean absolute heterophil counts of 

vaccinated-treated group was significantly 

higher than the vaccinated-untreated group, 

that might have resulted from the fact that 

heterophils exhibit high level of apoptosis when 

infected by NDV (Ravindraa et al., 2009). The 

level of the heterophils usually indicates the 

severity of the initial immune response; 

therefore their high values in the vaccinated-

treated groups showed that Azadirachta indica 

possibly protected them from apoptosis.  

The mean absolute lymphocyte counts 

increased in the vaccinated-treated group on 

day 49 of age and decrease subsequently till the 

end of the experiment this is in agreement with 

the report that the increase in lymphocytes 

might be physiologic, reactive, proliferative in 

disease conditions (Wambura, 2009). Birds that 

normally have high circulating lymphocytes in 

the initial response to infective pathogens might 

develop leucopenia due to lymphopenia. While 

the low level of the mean lymphocyte counts in 

group IV is in agreement with the report that 

NDV has the ability to cause agglutination and 

lyses of lymphocytes of affected birds thereby 

reducing the no of circulating lymphocyte 

(Bennet et al., 2003; Khesorn, 2009). 
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