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ABSTRACT 

This study was aimed to enhance the immune response of the broilers by vitamin E and Cod liver oil supplement 

with locally inactivated bivalent vaccine of Newcastle disease and Infectious bronchitis viruses. One hundred and 

twenty broiler chicks Ross 308 were divided to four groups at 30 chicks of each group. The 2
nd

 group was 

vaccinated with 0.5ml/chick of locally inactivated ND-IB vaccine at 5 days old. The 3
rd

 group was vaccinated 

with 0.5ml locally ND-IB vaccine and 0.1 ml/chick of VE. The 4
th

 group was vaccinated with 0.5ml of locally ND-

IB vaccine and 0.1ml/chick of Cod liver oil, while the first group was left without vaccination as a control group. 

All groups were vaccinated with attenuated ND-IB at 3 days old and attenuated IBD at 14 days old. The results 

of ELISA test revealed that the 3
rd

 and 4
th

 groups showed significantly increased (P≤0.05) in Ab titers against ND 

virus at aged 35 days, also, the 4
th

 group showed significantly (P≤0.05) increased in Ab titers against IB virus at 

day 35 of age as compared with the other groups. The 4
th

 group showed a significant (P≤0.05) increased in bursal 

index as compared with the other groups. The results of challenge test revealed that vaccinated groups resist the 

velogenic ND and IB viruses with relatively high productive range particularly the 4
th

 group as compared with 

other groups. In conclusion, the VE and Cod liver oil supplement with local bivalent oil based vaccine of ND and 

IBV may enhance the immune response of the broilers particularly the 4
th

 group which vaccinated with 0.5 ml of 

local bivalent oil based vaccine of ND-IB vaccine and 0.1 ml Cod liver oil. 
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القصبات المعدي في الاستجابة و زيت كبد سمك القد لمقاح ثنائي زيتي ضد مرضي نيوكاسل والتهاب  Eفيتامين اضافة تاثير 
 المناعية لدجاج المحم

 2كاظمميادة جواد                  1عبدالامير حسين زاهد                1مشتاق طالب عبد الواحد
 باحث              استاذ                                                       مدرس

 1كمية الطب البيطري /جامعة بغداد
 2قسم الرقابة الدوائية والاحيائية/دائرة البيطرة

 المستخمص
و زيت كبد سمك القد لمقاح مبطل ثنائي زيتي محمي ضد مرضي نيوكاسل والتهاب  Eجريت هذه التجربة لتحسين الاستجابة المناعية لدجاج المحم باضافة فيتامين أ

. لقحت افراخ فرخ/مجموعة( 30مجاميع متساوية ) فرخ دجاج لحم بعمر يوم واحد )سلالة روز( حيث قسمت عشوائيا الى اربعة 120القصبات المعدي، استخدم 
 5نيوكاسل والتهاب القصبات المعدي )المنتج من عتر معزولة محميا( تحت الجمد في منطقة الرقبة بعمر المبطل ئي تي الثنامل/ فرخ بالمقاح الزي 0.5ة الثانيالمجموعة 

 لرابعة/فرخ، ولقحت افراخ المجموعة ا Eمل فيتامين  0.1و لتهاب القصبات المعديتي الثنائي المبطل نيوكاسل وامل بالمقاح الزي 0.5موعة الثالثة يوم. لقحت افراخ المج
مل زيت كبد سمك القد/فرخ، بينما تركت افراخ المجموعة الاولى بدون تمقيح وعدت  0.1و المعديتي الثنائي المبطل نيوكاسل والتهاب القصبات مل بالمقاح الزي 0.5

لتقطير بالعين، كما لقحت ضد مرض يوم با 3كمجموعة سيطرة. لقحت جميع افراخ التجربة بمقاح تجاري مضعف ضد مرضي نيوكاسل والتهاب القصبات المعدي بعمر 
( في المعيار الحجمي للاضداد الموجهة ضد P≤0.05يوم عن طريق ماء الشرب. اظهرت نتائج فحص الاليزا عمى وجود زيادة معنوية ) 14التهاب جراب فابريشبا بعمر 

( في المعيار الحجمي للاضداد الموجهة P≤0.05المجموعة الرابعة معنويا )، فضلا عن تفوق يوم 35ين الثالثة والرابعة بعمر مرض نيوكاسل في امصال دجاج المجموعت
مجاميع جراب فابريشيا مقارنة مع باقي  منسب زيادة معنوية في، كما اظهرت المجموعة الرابعة مجاميع التجربةضد مرض التهاب القصبات المعدي مقارنة مع باقي 

نيوكاسل وفايروس التهاب  قاومة ضد العتر الضارية لفايروسلممجاميع المختمفة حيث اظهرت المجاميع الممقحة ميوم تم اجراء اختبار التحدي  35التجربة، وبعمر 
و زيت كبد  Eنستنتج من هذه التجربة ان اضافة فيتامين  .القصبات المعدي وبالاخص المجموعة الرابعة والتي اظهرت اعمى نسبة حماية مقارنة مع المجاميع الاخرى

الاستجابة المناعية لمطيور المعاممة وبالاخص المعاممة الرابعة والتي لقحت  المحمي ادى تحسننيوكاسل والتهاب القصبات المعدي  الزيتي الثنائي المبطلسمك القد لمقاح 
 ن زيت كبد سمك القد/فرخ. مل م 0.1مل من المقاح الزيتي الثنائي المبطل نيوكاسل والتهاب القصبات المعدي و 0.5بـ  افراخها

 المحم.الاستجابة المناعية، دجاج  زيت كبد سمك القد،، Eفيتامين لقاح زيتي، : كممات مفتاحية
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INTRODUCTIO 

In commercial poultry production, oxidative stress 

has been associated with the deterioration of many 

traits including health, growth, reproduction and 

immunity. Sahin and Kucuk, (42) noted that 

antioxidant vitamins such as vitamin E, A and C 

have been used to ameliorate the effects of 

environmental stress. Vitamin E (VE) is a potent 

antioxidant; it has the ability to prevent oxidative 

damage to cell through inactivation of free radicals 

and reactive oxygen species (54). This ability of 

VE is similar to the observations of (2) who 

concluded that VE has a good work to maintain the 

integrity of body tissues from damages and has 

been proposed as a major antioxidant in plasma 

membranes of all cells and sub-cellular organs. 

Vitamin E may affect the maintenance of 

immunocompetence through multiple functions by 

acting directly on the immune cell or by indirectly 

altering metabolic and endocrine parameters, 

which in turn influence immune function (9). Also, 

several researchers (8) proved that VE prevents the 

oxidation of unsaturated fatty acids which was led 

to stimulate cellular and humoral immunity when 

different bacterial infection was attacked the body. 

Surai et al., (6) reported that VE is functioning as a 

chain-breaker and free radical crusher. Cod liver 

oil (CLO) is a rich source of omega-3 fatty acids 

which are essential fatty acids (25). It is not made 

by the body and must be supplied by the diet or 

supplements. Scientists first became interested in 

omega-3 fatty acids when it was reported that the 

Eskimo population, who eat a diet rich in fish oil, 

had a low rate of heart disease. Cod liver oil 

contains two types of omega-3 fatty acids: DHA 

(docosahexaenoic acid) and EPA 

(eicosapentaenoic acid) (24). However, n-3 PUFA 

increase both the susceptibility of cellular 

membranes to the induction of oxidative stress in 

animal organisms (34). Dietary long-chain n-3 

polyunsaturated fatty acids (LC-PUFA; n-3), 

eicosapentanoiec acid (EPA; 20:5) and 

docosahexanoeic acid (DHA; 22:6) have been 

reported prevent cardiovascular disease, improve 

the immune response, and reduce the serum 

cholesterol concentration (45). Chicken embryo 

tissues contain a high proportion of 

polyunsaturated fatty acids (16). Omega-3 fatty 

acids such as CLO, is essential for maintenance of 

normal health (38). Several studies confirmed 

many positive effects of dietary n-3 PUFA 

including immune response, lipid peroxidation, 

and antioxidative properties (53, 17). Omega-3 

PUFAs are known to possess anti-inflammatory 

properties in humans (11, 12) and chickens (26). 

Failure of health maintenance may cause great 

economic loss among the most important traits egg 

production, egg fertility and hatchability for 

chicken breeder farms. Although mass vaccination 

against Newcastle disease (ND), infectious bursal 

disease (IBD) and infectious bronchitis (IB) has 

been practiced throughout the commercial poultry 

industry, outbreaks of those diseases still occur 

occasionally; hence, vaccination responses and 

enhancement of immune system are matters of 

great concern, thus using VE may enhance immune 

response (31). Day old progeny chicks are being 

sold by many hatcheries with unknown status of 

parental immunity against various prevalent 

infections particularly against ND or IB. 

Vaccination schedules followed at almost all farms 

thus becomes ineffective and therefore, 

commercial broilers remain vulnerable to the 

natural antigen infection due to the neutralization 

of live virus vaccine by maternal antibodies (51). 

Dietary Fish oil levels below 3.5% increased the 

Ab titer in laying hens (17). Also, the antibody 

levels were higher in hens fed oils rich in omega-3 

PUFA than in hens fed oil rich in omega-6 PUFA 

(33). Some studies referred that a moderate intake 

of omega-3 PUFA could enhance the antioxidative 

properties including the activity of glutathione 

peroxidase in experimental animals and reduce 

serum lipid peroxidation (17, 32, and 27). The 

objective of the present study was to research the 

effects of vitamin E and Cod liver oil supplement 

with locally inactivated bivalent vaccine of ND 

and IB disease on immune response of the broilers. 

MATERIALS AND METHODS: 

One hundred twenty broiler chicks one day old 

Ross 308 were divided randomly into four groups, 

each group contained 30 chicks were housed in 

four separated rooms in the animal house of the 

Department of Biology and Medicine Supervision/ 

Veterinary Directorate. First group non-vaccinated 

which was considered as a control, Second group 

was vaccinated with 0.5 ml inactivated ND-IB 

vaccine (Local strains) at 5 days old via 

subcutaneous route. Third group was vaccinated 

with 0.5ml inactivated ND-IB vaccine (Local 

strains) and 0.1ml vitamin E at 5 days old via 

subcutaneous route. While, fourth group was 

vaccinated with 0.5 ml inactivated ND-IB vaccine 

(Local strains) and 0.1ml Cod liver oil at 5 days 

old via subcutaneous route injection. Each room 

floor was covered with suitable litter (softwood 

shaving), lighting and ventilation were controlled 

according to recommendations. Broiler chicks 

were kept under a 24 hours constant lighting 

schedule. Feed and water were supplied ad libitum. 

The diet was formulated according to the 

recommendations of (37). All groups except first 

group were vaccinated with 0.03 ml/ chick 

attenuated ND-IB (commercial vaccine) at 3 days 
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old via ocular route. Also, all groups were 

vaccinated with attenuated IBD at 14 days old via 

drinking water route. 

The materials and the vaccines used in this 

study: 

1- Vitamin E (Dl-alpha tocopheryl acetate - oily 

form) manufactured by Natural Wealth Nutrition 

Corporation – USA. 

2- Cod Liver oil produced by Vitex 

Pharmaceuticals Pty Ltd-Australia. 

3- Locally ND-IB inactivated oil emulsified 

vaccine, local ND AG 68 strain contains 9.2 log10 

EID50 / ml. IB (QX and Variant 2) isolated strains 

contain 7.5 and 7.2 log10 EID50/ ml respectively 

before inactivation. 

4- Volvac
®
 ND-IB MLV (Boehringer Ingelheim-

HQ Germany) is a freeze dried modified live virus 

vaccine, prepared with LaSota strain of ND and 

Massachusetts serotype of IB. Titer: not less than 

10
5.5 

EID50 /dose of ND and 10
3.9 

EID50 /dose of IB. 

5- Volvac
®
 IBD MLV (Boehringer Ingelheim): is a 

freeze dried modified live virus vaccine, prepared 

with a Lukert Intermediate virus strain for 

Gumboro disease (IBD). Titer: 10
5.4 

TID50/dose of 

the vaccine virus. A total of 40 blood samples (10 

samples per group) were randomly collected from 

the wing vein of birds at 7, 14, 21, 28 and 35 days 

of age for ELISA test to determine the antibody 

titer of NDV and IBV, kits ProFLOK® PLUS 

Synbiotics Corporation –San Diego/USA was used 

in this study. After coagulation, the blood was 

centrifuged at 2300 rpm for 5 minutes to obtain the 

serum. The serum samples were frozen at -20ºC 

until analyzed (7). Five birds were tacked 

randomly from each group to sacrifice at 7, 21 and 

35 days of age after weighed individually to 

determine body weights for bursa index to evaluate 

the effect of ND and IB vaccine. Following a 

thorough visual appraisal, the bursa of Fabricious 

was immediately removed, dry and individually 

weighed and calculated according to the formula: 

Organ index= organ weight (g) / BW (g) ×100 

(44). At 35 days old, ten birds were taken from 

each group for challenge test with virulent viruses 

of ND and IB diseases. These birds were divided 

into two groups, the first group was included 

twenty birds (five birds for each group) were 

challenged with dose 0.5 ml of the virulent IB 

virus (field Variant 2 Strain) contained 10
5.0

 ELD50 

/ bird. Another twenty birds (five birds for each 

group) were challenged with dose 0.5 ml of the 

virulent ND virus contained 10
9.1 

ELD50 / bird. All 

birds were remained under observation for ten days 

post challenge, clinical signs, morbidity rate, 

mortality rate and gross lesions were recorded. The 

data were submitted to statistical analysis ANOVA 

followed by least significant differences (L.S.D) 

were used to be differentiated among means of 

results, then the data were calculated as per the 

statistical program (SPSS) (48). 

RESULTS AND DISCUSSION: 

Data of Table 1 indicated that significant (P≤ 0.05) 

differences in antibody titer among groups, the 

fourth group which vaccinated with inactivated ND 

IB vaccine (Local strains) and Cod liver oil 

showed significant (P≤ 0.05) increased in antibody 

titer against ND virus at age 7, 28 and 35 days as 

compared with the second, third and control group, 

they were 3371.2± 137.281, 3060.4± 23.262 and 

4252.2± 240.393, respectively. 

Table 1. Mean ± standard error of antibody titer against Newcastle Disease Virus measured by ELISA 

for different groups. 

Groups 

 

 

 

  Age 

First  group 

(Control) 

 

 

Unvaccinated 

Second  group 

Vaccinated with     

0.5 ml inactivated 

ND+IB vaccine 

(Local strains) 

Third  group 

 Vaccinated with    

0.5 ml inactivated 

ND+IB vaccine     

(Local strains) and 

0.1 ml vitamin E 

Fourth  group 

Vaccinated with     

0.5 ml inactivated 

ND+IB vaccine     

(Local strains) and 

0.1 ml Cod liver oil 

7 days 5382.4±84.598    B 5854.6±183.357  A 5278.2±88.017    B 5371.8±151.215  B 

14 days 600.2±17.811      D 1267.4±28.857    C 1546.2±130.082  B 3371.2±137.281  A 

21 days 357.4±26.464      D 1888.4±73.857    A 1120.6±20.536    C 1272.8±5.004      B 

28 days 250.2±21.425      C 2563.4±121.733  B 2380.2±136.809  B 3060.4±23.262    A 

35 days 173.4±5.617        C 3297.6±114.602  B 4131.6±163.615  A 4252.2±240.393  A 

Different large letters horizontally refer to significant differences at level (P ≤ 0.05) among mean of groups. 

The same table revealed that the third group 

significantly (P ≤ 0.05) increased in antibody titers 

at age 14 and 35 days as compared with the second 

and control group were 1546.2±130.082 and 

4131.6±163.615, respectively, while, there were no 

significant (P>0.05) difference between the third 

and fourth treatments at 35 days old. Data of table 

2 revealed no significant differences (P>0.05) in 

antibody titer among treatment groups at 7 days. 

While, the 2
nd

 , 3
rd

 and 4
th
 groups were recorded a 

significant (P≤ 0.05) increased in Ab titer against 

IB virus at 14, 21, 28 and 35 days of age as 

compared with control group. The fourth group 

significantly (P ≤ 0.05) higher in Ab titers against 

IB virus at age 35 days as compared with the 

second, third and control group were 4822.8± 

62.107, 4700.2±12.793, 4017.8±21.77 and 104.2± 

2.517, respectively. The increment of antibody 



The Iraqi Journal of Agricultural Sciences – 47(3): 892-899, 2016                  ABDULWAHID & et al. 

895 

titers in third group as compared with the second 

group and control could be obtained due to the act 

of VE in activation and stimulation B-lymphocyte 

which led to increase antibody titers. Also, vitamin 

E was protected cells of immune system from 

degeneration due to excessive lipoperoxides, this 

view was showed by other researchers, (52, 36).  

Furthermore, vitamin E provided as an adjuvant, 

also, improved immune responses (19, 21). 

Abdulwahid (1) concluded that in Ovo vitamin E 

inoculation enhanced both humoral and cellular 

effectors components of the avian immune system. 

On the other hand, there was evidence that 

prostaglandins may regulate immune responses; 

elevated levels of prostaglandins might be immune 

suppressive (47). Therefore vitamin E might play a 

vital role in down regulating prostaglandins 

production by antagonizing the peroxidation of 

arachidonic acid and limiting the entry of 

precursors into the prostaglandins, therefore, VE 

considered important in dampening prostaglandins 

(35). The researchers (22, 50) confirmed that 

estimation antibody titers in birds give good 

evidence to appointment immunity of birds against 

Newcastle disease virus. These positive results 

indicated that the effect of VE in preservation of 

the immune cells by inhibiting free radicals 

formation as product due to cellular immune 

response during phagocytosis process against 

microorganisms when body attacked (46). Vitamin 

E supplementation of progenitors improves 

antibody titers in the chicks (23). 

Table 2. Mean ± standard error of antibody titer against Infectious Bronchitis Disease Virus measured 

by ELISA for different groups. 

  Groups 

 

 

 

Age 

First  group 

(Control) 

 

 

Unvaccinated 

Second  group 

Vaccinated with     

0.5 ml inactivated 

ND+IB vaccine 

(Local strains) 

Third  group 

 Vaccinated with 

0.5ml inactivated 

ND+IB vaccine     

(Local strains) and 

0.1 ml  vitamin E 

Fourth  group 

Vaccinated with 

0.5ml inactivated 

ND+IB vaccine     

(Local strains) and 

0.1 ml  Cod liver oil 
 

Different large letters horizontally refer to significant differences at level (P ≤ 0.05) among mean of groups. 

These results of the current study as shown in 

Tables 1 and 2 demonstrated the highest antibody 

titers of fourth group as compared with other 

groups and control may be due to use of 

inactivated oil emulsified vaccine and CLO were 

improved the immune response in the body 

because liberation of the antigen was slow which 

led to continuous stimulation of the immune 

system. This is in agreement with other researchers 

(39, 49) who mentioned the inactivated oil 

emulsion vaccine is not adversely affected by 

maternal immunity as live vaccine and cod liver oil 

acts as adjuvant and disperse antigen slowly. In 

these circumstances, there is a progressive 

stimulation of the active immunity while the 

passive immunity declines and the immune system 

will gave the best protection with competence. 

Moreover, Cherian and Sim (13) reported that 

Omega-3 polyunsaturated fatty acids have very 

strong immunomodulatory activities; cod liver oil 

is the best single source of omega-3 fatty acid. On 

the other hand, Freidman (20) was examined the 

influence of omega-3 polyunsaturated fatty acids 

on immune response, he found the positive effect 

of omega -3 in the body of the growing turkey after 

vaccination against Newcastle disease which 

represented via significant increasing in antibody 

titers. The results as showing in Table 3 showed 

high significant differences (P<0.05) in the mean 

values of bursal index among the groups at 7, 21 

and 35 days of age while the control group gave 

the lowest mean value at 21 and 35 days of age in 

compared with other treatment groups, as well as 

the fourth group was recorded significant (P≤ 0.05) 

increased in bursa index at the day 35 of age as 

compared with the third, second and control, they 

were 0.519±0.054 as compared with 0.456±0.052, 

0.396±0.051 and 0.016±0.001, respectively. The 

interpretation for this finding is that when the 

chicks were vaccinated with inactivated ND-IB 

vaccine (Local strains) and adding vitamin E or 

cod liver oil during a short period led to 

stimulation of the bursa, this process struggled the 

function of B-lymphocytes inside the bursa 

consequently this will positively affect for the 

production of antibodies against NDV and IBV, 

while the first group (unvaccinated chicks) showed 

atrophy of bursa which it was embarrassed the 

humeral immune response. 

 

 

 

 

 

7 days 2061.8±72.78       A   2088.8±42.463     A   2006.2±85.272      A  2032.0±62.761      A 

14 days 780.6±38.718     B 1337.6±25.71      A 1328.6±33.441     A 1286.4±23.911     A 

21 days 308.0±27.511     C 1363.4±58.979     B 1511.4±30.114     A 1561.6±34.343     A 

28 days 207.2±8.540       C 2364.4±53.49      A 2223.8±52.042     B 2144.4±50.211     B 

35 days 104.2±2.517       D 4017.8±21.77      C 4700.2±12.793     B 4822.8±62.107     A 
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Table 3. Mean ± standard error bursa index of for different groups. 

Groups 

 

 

 

  Age 

First  group (Control) 

 

 

Unvaccinated 

Second  group 

Vaccinated with     0.5 

ml inactivated ND+IB 

vaccine (Local strains) 

Third  group 

 Vaccinated with    0.5 

ml inactivated ND+IB 

vaccine     (Local 

strains) and 0.1 ml 

vitamin E 

Fourth  group 

Vaccinated with     0.5 

ml inactivated ND+IB 

vaccine     (Local 

strains) and 0.1 ml Cod 

liver oil 

7 days 0.294±0.016         Aa 0.293±0.020          Ab 0.289±0.011           Ab 0.294±0.005            Ab 

21 days 0.047±.012           Ba 0.116±0.007          Ac 0.139±0.012            Ac 0.143±0.004            Ac 

35 days 0.016±0.001         Db 0.396±0.051           Ca 0.456±0.052            Ba 0.519±0.054            Aa 

Different capital letters refer to significant differences at level (P ≤ 0.05) among mean of groups. 

Different small letters refer to significant differences at level (P ≤ 0.05) among periods 

The relative increases in bursal index because the 

bursa of Fabricius is a key lymphoid organ that is 

responsible for the development and maturation of 

B-lymphocytes, and the humoral antibody response 

is dependent on this central organ (56). The results 

of this study agreed with the results of Lillehoj and 

Trout (30) who referred the bursa index is the most 

model was used to estimate protection rate given 

by vaccines in chicken and the bursa of Fabricius 

reached the peak of development between the 

fourth and the twelfth week. However, the bursa of 

Fabricius one of the unique primary lymphoid 

organ, which it plays an important role in B cell 

development and generation of the cellular and 

immunoglobulin repertoire (15,10). 

 

 
  Figure .1 morbidity rate in experiment groups   

due to challenge test with virulent ND virus. 

 
  Figure .2 morbidity rate in experiment groups         

due to challenge test with virulent IB virus. 

 

 

Figure .2 morbidity rate in experiment groups         

due to challenge test with virulent IB virus. 

According to studies carried out (41,28) the bursa 

of Fabricius increase in volume when the chicken 

grows, its weight is proportional to the age and 

with the weight of the subject, until sexual 

maturity, then it enters a physiological phase of 

regression; these results are very close to this 

study. As well as the current results were in 

agreement with numerous studies (43, 40 and 29). 

Figure.1 revealed the morbidity rate arrived 70% in 

control group as compared with other groups, 

while the third and fourth groups did not exhibit 

any symptoms at two days after challenged with 

virulent ND virus. But, at five days, the morbidity 

rate reached 100% in control group as compared 

with other treatment groups. The clinical signs 

were increased gradually and became more severe 

accompanied with presence of greenish diarrhea in 

most chickens of control group. On the other hand, 

after challenged with virulent IB virus, the 

morbidity rate arrived 60% in control group were 

exhibited depression, ruffled feathers and 

respiratory signs started at 48 hours represented by 

rales, gasping, sneezing, nasal discharge, wet eye, 

and conjunctivitis. While, the second group 

showed morbidity percentage arrived 20%, as well 

as, the third group was 10%, also the fourth group 

showed the best protection rate whereas the 

morbidity rate was zero (Figure 2). In same figure 

the morbidity rate of first group was increased to 

100% because all the birds were suffered from 

depression and serious respiratory signs. All 

vaccinated chicks were showed high protectively 

specially these which were treated with vaccine, 

vitamin E and Cod liver oil (with variance among 

them) as compared with control. These results 

matched with the results ELISA test. Alexander (5) 

suggested that the chicks infected with ND virus 

led to severe damages in the tracheal epithelium 

with deciliation of epithelial cells, congestion and 

inflammatory cells infiltration in the tracheal 

mucosa at day 4 post inoculation. The current 

results were in agreement with other researchers 

(14, 55) who inoculated the virulent virus at 14 

days of rearing, after two days all chicks in control 

group showed respiratory signs and depression, as 

well as, the lesion of dead chicks characterized by 
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swollen kidney and severe urate deposition. 

Ahmed et al., (4) referred the mortality may occur 

in young chicks due to respiratory or kidney 

infection after challenged with virulent IB virus. 

The results of the present study indicate that 

vitamin E may change the oxidative stress inside 

the body and enhanced healthy state of the chicks, 

these results confirmed the results of Weber et al., 

(50) that referred that vitamin E used in alleviation 

of stressful situations that might bird be exposed to 

through a life period. Vitamin E affects the 

humoral and cellular immunity (3). Furthermore, 

because vitamin E the best natural antioxidant in 

the body, it works to prevent the formation of free 

radicals harmful to body cells and prevent the 

oxidation of unsaturated fatty acids to maintain the 

membranes of lymphocytes and macrophages and 

give the body the ability to resist different bacterial 

infection (18). On the other hand, the results of 

fourth group are in agreement with the results of 

Zhang et al. (57) who explained that role of 

omega-3 fatty acids as immunity stimulators of 

cytokines and help B-lymphocytes to increase 

antibody production with keeping a good body 

weight gain. From the results of this study, it could 

be concluded that the supplementation of vitamin 

E and Cod liver oil with local bivalent oil based 

vaccine of Newcastle disease and Infectious 

bronchitis disease enhance the immune response of 

the treated chicks particularly these chicks of 

fourth group which vaccinated with 0.5 ml local 

bivalent oil based vaccine of ND-IB vaccine and 

0.1 ml Cod liver oil was recorded significantly (P≤ 

0.05) increase in antibody titer specially at  35 days 

of age as compared with other study groups. 
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