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ABSTRACT: This experiment was conducted during the period from February 2017 
until June 2018. The experiment was designed to study the relationship among immune 
response to the SRBC antigen, and some endogenous antioxidant enzymes activities in 
chickens. 

The results can be summarized in the following points: 
1- The highest activity of the catalase enzyme was achieved in the low immunity group of 

Norfa chickens, whereas the lowest activity of the catalase enzyme was in the high 
immunity one while the control group was medium between the two groups. 

2- Studing the relationship between superoxide dismutase activity and immune response 
to antibody indicated that, the highest activity value of superoxide dismutase was 
recorded for the low immunity group. On the other hand, the lowest activity of (SOD) 
was observed in the high immunity group. 

3- The relation between Malondialdehyde concentration (oxidative stress) and immunity 
groups indicated that, there were no significant differences between the high immunity 
group and the control one in MDA concentration. There were significant differences 
between the low immunity group and the two others. 

4- The present results demonstrated that there were highly significant (P ≤ 0.01) negative 
correlation between antibody titers and both CAT and SOD antioxidant enzymes 
activities. While MDA concentration had highly significant positive correlation with 
antibody titers. 
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INTRODUCTION 

Oxidative stress in chicken can result 
in damages to biomolecules, cells and 
tissues which thereby can decrease 
immunity, antioxidant system result in 
poor growth rate and production of the 
birds. Lipid peroxidation of 
polyunsaturated fatty acids (PUFA) 
results in the formation of by products 
like malondialdehyde which is measured 
in terms of TBARS (Thiobarbituric acid 
reactive substance). Lipid peroxidation is 
an index for the oxidative stress which 
results in higher malondialdehyde (MDA) 
(Keshavamurthy et al., 2013). 

Endogenous antioxidant enzymes are 
the major cell defense against oxidative 
stress. Glutathione peroxidase (GSH-Px) 
and catalase (CAT) are considered the 
major peroxide-removing enzymes 
located in the cytosol. Superoxide 
dismutase (SOD) plays an important role 
in protecting against damage by the 
radical superoxide anion (Chan and 
Decker, 1994), indicating its importance 
in scavenging excessive ROS produced 
by the tissues. 

On the other hand, an immune system 
is a system of biological structures and 
processes within an organism that 
protects against diseases by identifying 
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and killing pathogens and tumor cells. It 
detects a wide varity of agents, from 
viruses to parasitic worms and needs to 
distinguish them from the organism’s 
own healthy cells and tissues in order to 
avoid harmful of itself (Gebriel et al., 
1979). 

The immune cell functions such those 
involved in the cytotoxic activity and 
particularly in phagocytes as regards 
their microbicidal activity, are specially 
linked to reactive oxygen species (ROS) 
generation. However, as mentioned 
above, excessive amounts of ROS which 
are not counteracted by the antioxidant 
defenses of the cell, can become a 
source of tissue damage, since free 
radicals can attack cellular components 
and lead to death because of the 
molecular damage resulting from 
oxidative stress (Fuente, 2002). 

The immune cell functions are 
strongly influenced by the 
antioxidant/oxidant balance. There fore, 
the antioxidant levels in these cells play a 
pivotal role in maintaining immune cells 
in a reduced environment and in 
protecting them from oxidative stress 
and preserving their adequate function 
(Knight, 2000). More specifically, 
antioxidants maintain the integrity and 
function of cellular membrane lipids, 
proteins, and nucleic acids and the 
control of signal transduction of gene 
expression in immune cells. 

Lipid peroxidation is an autocatalytic 
free radical reaction whereby 
polyunsaturated fatty acids and 
phospholipids undergo degradation by a 
chain reaction that results in the 
formation of lipoperoxides, various 
aldehydes (e.g., malondialdehyde, 4-
hydroxynonenal), and short chain 
hydrocarbons (e.g., ethane, propane, 
pentane), among others (Knight,. 1999). 
As much as, lipid peroxidation damages 
the bi-lipid cell membrane, the result is 
an altered immune system, since a 

functioning membrane is necessary for 
normal membrane metabolic activity as 
well as antigen reception, secretion of 
lymphokines and antibodies, contact cell 
lysis, and lymphocyte transformation. 
Lipid peroxidation may also result in 
increased prostaglandin levels which are 
strong immunomodulators.  

Also, Bavarsadi et al. (2017) studied 
the effects of different levels of 
sanguinary on antioxidant indices and 
immunological responses. The result 
showed that increases in serum gamma 
globulin concentration and antibody 
titers against sheep red blood cells. Thus 
improve cellular and humoral immunity 
then suppress the malondialdehyde 
concentrations. 

The present study was carried out to 
investigate the relationship among 
immune response to SRBC antigen, and 
some endogenous antioxidant enzymes 
activities in Norfa chickens.  
 
MATERIALS AND METHODS 

The present study was carried out at 
the Department of Poultry and Fish 
Production, Faculty of Agriculture, 
Menoufia University, Shibin        El-Kom. 
The experiment was extended from Feb. 
2017 to June 2018, to investigate the 
relationship among immune response to 
SRBC antigen, and some endogenous 
antioxidant enzymes activities in 
chickens. 
 
1. Chickens stock: 

Norfa strain was used in the present 
study as a synthetic local breed of 
chickens. It was developed at the Poultry 
Research Farm, Department of Poultry 
and Fish Production, Faculty of 
Agriculture, Menoufia University, Shibin 
El-Kom. Abdou (1996) presented in 
details the formation history of Norfa 
breed. All birds were subjected to similar 
managerial and hygienic conditions. 
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2. Experimental stock 
management: 

At hatch, chicks were pedigreed 
according to their dams for identification, 
weighed and moved to brooding house. 
All chicks were brooded in floor brooder 
with wood shaving litter. The starting 
brooder temperature was 34 °C during 
the first week, then temperature was 
decreased gradually from 2- 3 °C every 
week to reach 22- 24 °C at almost 42 days 
of age. The chicks were moved to rearing 
house at eight weeks of age. 

All chicks were exposed to 
continuous artificial light for 24 hours 
during the first week of age, and then the 
artificial light was decreased gradually to 
reach the natural day light by about 8 
weeks of age. All chickens were received 
only natural day light from 9 to 17 weeks 
of age. At 18 weeks of age, pullets were 
moved to individual cages in laying 
house, where the hens were kept until 42 
weeks of age under 16 hour of light a 
day. 

All chicks were fed ad libitum diet 
(containing 19.96%crude protein and 
2919 Kcal ME/Kg) during brooding and 
rearing periods. Whereas, chickens were 
fed ad libitum diet (containing 
18.03%crude protein and 2910 Kcal 
ME/Kg) during production until the end of 
experiment.  
 
3. Experimental design and 

treatments: 
At 20 weeks of age, the primary 

antibody response was determined for 
each individual at 7 days post-
immunization. Chickens were divided 
into three groups based on the level of 
primary antibody titers against SRBC 
antigen 7 days post-immunization.  

A total number of the base data was 
75 Norfa pullet and its (  ± SD) was (5.36 
± 2.44). The base data were divided into 

three immunity groups (i. e. Control, High 
and Low groups), as follows: 

1- The control group was randomly 
derived from the base data and its 
mean was (5.37  ±  1.48). No 
significant difference was found 
between the mean of the control 
group and that of the base data. 

2- Selected groups: a method of selection 
were applied to form (HG) and (LG) 
groups. The criteria of getting high 
group was (  +1 SD) and          it was 
(  - 0.8 SD) for low group. The means 
were (8.48 ± 1.6) and (3.52  ± 1.08) for 
high and low groups, respectively. 
There were highly significant 
differences among the derived three 
groups. 

 
4. Determination of antibody 

response: 
The primary antibody titers to SRBCs 

were determined for all individuals as the 
following steps:    
 
4.1 Antigen immunization: 

The SRBC antigen was immunized 
according to the method of Siegel and 
Gross (1980). At 20 weeks of age, the 
primary antibody response was 
determined for each individual at 7 days 
post immunization.          
 
4.2. Blood samples collection and 

serum preparation: 
Chickens were bled from the wing 

vein at 7 days post immunization. Before 
drawing blood samples, the syringes 
were washed with a heparin solution to 
prevent clotting. About 2-3 ml of blood 
was taken from each chicken. Serum was 
collected, placed in disposable tubes and 
frozen for subsequent laboratory 
analysis. 
 
4.3. Titration and calculation of 

antibody titers: 
The antibody in the chickens blood 

sera were determined by the microtiter 
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method of hemagglutinin test assay 
described by Siegel and Gross (1980). 
Serum samples were titrated individually 
in 96- well (eight rows by 12 columns, 
round (U) bottom) assay plates. Antibody 
titers were expressed as the log2 of the 
reciprocal of the last serum dilution, in 
which there was positive complete 
hemagglutination 
 
5. Antioxidant enzymes 

preparation: 
5.1. Superoxide dismutase (SOD) 

enzyme activity: 
Superoxide dismutase (SOD) is one of 

the most important enzymes in defending 
oxidative stress. SOD catalyses the 
dismutation of superoxide anion (O2¯) 
into hydrogen peroxide and molecular 
oxygen (O2). Oxidative stress through 
reactive oxygen species (ROS) plays an 
important role in the etiology and 
progression in certain diseases. The 
superoxide dismutase (SOD) was 
assayed in liver tissues according to the 
method of (Nishikimi et al., 1972). 
Commercial reagents kit (BioDiagnostic, 
CAT. No. SD-2521) was used for the 
analysis of superoxide dismutase.  
 
5.2. Catalase (CAT) enzyme activity: 

At sexual maturity (24-wk), the activity 
of catalase in blood serum was 
determined using Bio Diagnostic® 
reagents kit (CAT. No. CA- 2517). The 
analysis technique is based on the 
methods described by Aebi (1984). This 
enzyme serves as one of the body's 
defence systems against H2O2, a strong 
oxidant that can cause intracellular 
damage. Catalase reacts with a known 
quantity of H2O2; the reaction is stopped 
after exactly one minute with catalase 
inhibitor. 
 
5.3. Lipid peroxides 

(Malondialdehyde concentration): 
Lipid peroxidation is the degradation 

of lipids that occurs as a result of 
oxidative damage and is a useful marker 

for oxidative stress. In this kit 
(BioDiagnostic, CAT. No. MD-2529), lipid 
peroxidation is determined by the 
reaction of MDA with Thiobarbituric acid 
(TBA) to form a colorimetric (525 nm) 
product, proportional to the 
malondialdehyde (MDA) present. This 
assay was used by Nair and Turner 
(1984).  
 
6. Studied traits: 
    The following traits were studied 
during the experimental period: 
6.1. Determination of primary antibody 

titers to SRBC antigen, which 
determined at 20wk of age in 
chickens. 

6.2. Determination of antioxidant 
enzymes activities in control and 
selected immunity groups of 
chickens at sexual maturity (24wk), 
which included catalase enzyme 
(CAT), superoxide dismutase 
enzyme (SOD) and malondialdehyde 
(MDA).    

 
7. Statistical analysis: 

Least square means and their 
standard errors (X + SE) for each studied 
trait were calculated for each group. Data 
obtained were statistically analyzed 
using SPSS (2004). Probability value, (P < 
0.05) was considered for significant. All 
percentages data were converted to the 
corresponding arcsine prior statistical 
analysis as given by SAS (1988). 
Duncan’s multiple range test was used 
for the multiple comparisons of means 
(Duncan, 1955). 

One way classification statistical fixed 
model was used for statistical analysis as 
the following: 

Yij = µ + Gi + eij 
Where: 
Yij = The Ith observation of the individual 

over all means. 
µ = The common mean. 
Gi= The fixed effect of antibody 
response. 
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eij = Experimental error . 
In addition, sample correlation 

coefficients among antibody titer 
concentrations in hens, blood serum and 
some productive traits were calculated 
using the following equation as given by 
Snedecor and Cochran (1986): 
                                                                                            (ΣX1) (ΣX2) 
               ΣX1X2           -        ــــــــــــــــــــــــ    
                                                   n  
r X1X2 = ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ 
                          (ΣX1)2                      (ΣX2)2                                
               ΣX1

ΣX2        ـــــــــــــــــ - 2
  ـــــــــــــــــ - 2

                             n                             n 
 
RESULTS AND DISCUSSION 
 

1. Antibody titer concentrations in 
control and selected groups of 
Norfa chickens:  
The obtained results in Table (1) 

showed the concentrations of antibody 
titer in control and selected groups of 
Norfa chickens. The statistical analysis of 
the data revealed that there were highly 
significant differences (P < 0.01) in the 
values of antibody titer between control 
group and other two high and low Norfa 
chicken groups. The highest mean value 
was recorded at high Norfa group (8.48), 
followed by control group (5.37), while 
low Norfa group registered the least 
value (3.52). 

 Results also indicated that the 
antibody titer concentration at the high 
group was increased by 157.9 % 
compared to control group (100%), while 
it was only 65.5 % at the low group. 
These results were in agreement with 
these cleared by Abou-Elewa (2004). She 
reported that highly significant 
differences (P < 0.01) between lines in 
antibody titers were observed in Norfa 
strain and found that the antibody titers 
of the high antibody line were increased 
while the low one were decreased. The 
percentages of change of antibody titer 
from the control line (100.0%) were 115.1 
and 88.9 % for high and low lines, 
respectively in Norfa chickens. 

The superiority of high group over 
control and low group in the present 
study is consistent with the results of 
Siegel and Gross (1980), Ubosi et al. 
(1985), Martin et al. (1990), Pinard et al. 
(1992) and Yang et al. (2000), who 
measured the antibody response to 
SRBC, in lines of chickens divergently 
selected for high and low antibody titers. 
They found that there were statistical 
differences between lines and the 
chickens of the high line had significantly 
higher antibody titer than those from the 
low and control lines. 

 
Table (1): Antibody titer concentrations (  ±SE) in control and selected groups of Norfa 

chickens. 

Immunity 
Levels 

 no. of 
chickens 

Antibody titer concentrations 
(  ±SE) ** 

% change of 
control 

Control( CG) 21 5.37 ± 0.325b 100 

High( HG) 20 8.48 ± 0.360a 157.9 

Low( LG) 34 3.52 ± 0.187c 65.5 

a, b, c, :Means in the same column bearing different superscripts are significantly different . 
**= Highly significant (P ≤ 0.01). 
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2. Effect of antibody titer 
concentrations on 
endogenous antioxidant 
enzymes in control and 
selected groups of Norfa 
chickens:  

2.1. Catalase enzyme (CAT): 
Activity of catalase enzyme of Norfa 

chicken groups as affected by antibody 
titer concentrations are presented in 
Table (2) and Figure (1). The statistical 
analysis of the obtained data revealed 
that the low immunity group of Norfa 
chickens was recorded the highest 
significant value of catalase enzyme 
(647.490 ± 29.613) when compared with 
control group (399.218 ± 6.439), while 
high immunity group recorded the lowest 
concentrations (321.539 ± 12.183) of 
catalase activity. 

Results also indicated that catalase 
enzyme at the low immunity group was 
increased by 162.18% compared to 
control one (100%), while it was 80.54% 
in the high immunity group.  

The obtained results are in harmony 
with Keshavamurthy et al. (2013) who 
reported a significant increase in 
catalase activity and a significant 
decrease in the lipid peroxidation levels 
by decreasing the formation of 
malondialdehyde in the liver tissues in 
comparison to the control. In addition, 
Yardibi and Türkay (2008) found 
significant increases in plasma 
malondialdehyde (MDA), catalase (CAT), 
superoxide dismutase (SOD). 
Furthermore, Abdel Azim and Farahat 
(2009) found significant differences in 
GPX, CAT and SOD antioxidant enzymes 
activities among different chicken 
breeds. 
 
2.2. Superoxide dismutase enzyme 

(SOD): 

Superoxide dismutase enzyme activity 
of Norfa chicken groups as affected by 
antibody titer concentrations presented 
in Table (3) and Fig. (2). The statistical 
analysis of the obtained data revealed 
that the low immunity group of Norfa 
chickens was recorded the highest 
significant value of superoxide 
dismutase enzyme (636.358 ± 6.565) 
when compared with control group 
(544.750 ± 5.320). Whereas high group 
recorded the lowest activity (355.193 ± 
32.311) of SOD.  

Results also indicated that superoxide 
dismutase enzyme under the low 
immunity group of Norfa chicken was 
increased by 116.81% compared to 
control one (100%), while it was 65.20% 
at the high group. 

The obtained results are in harmony 
with Abd El-Hack and Alagawany (2015) 
who found a significantly positive effect 
on parameters related to immunity and 
lipid profile, in addition to serum 
superoxide dismutase activity. Also, 
Ahmed et al. (2017) found an 
improvement in the performance and 
immunity in Bandarah chickens and this 
lead to increase of superoxide dismutase 
(SOD) and decrement of plasma lipid 
peroxidation based on MDA was 
significantly in treated groups. 
 
2.3. Malondialdehyde (MDA) 

concentration: 
The obtained results in the Table (4) 

and Fig. (3) showed the level of lipid 
peroxidation, as indicated by 
malondialdehyde (MDA) formation (n 
mol/ml) of the three different immunity 
groups of chickens.The statistical 
analysis of the obtained data revealed 
that no significant difference was 
recorded in the malondialdehyde values  
between the high immunity group of 
Norfa chickens and  control one, (11.630, 
10.574 n mol/ml) . It was only 5.472 n 
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mol/ml in (LG) which recording 
significant differences with both high and 

control groups. 
  

Table (2):  Effect of antibody titer levels on catalase activity (U/L) (  ±SE) in Norfa 
chickens.  

Immunity 
Levels 

no.  of 
chickens 

Catalase (U/L) 
(  ±SE) ** 

% change of 
control 

Control( CG) 12 399.218 ± 6.439b 100 

High( HG) 14 321.539 ± 12.183c 80.54 

Low( LG) 24 647.490 ± 29.613a 162.18 

a, b, c, :Means in the same column  bearing different superscripts are significantly different . 
**= Highly significant (P ≤ 0.01). 
    

 
 

Fig. (1): Effect of antibody titers concentrations on catalase enzyme activity in Norfa 
chickens. 

 

 
Table (3): Effect of antibody titer levels on superoxide dismutase activity (  ±SE) in 

Norfa chickens. 

Immunity 
Levels 

no. of 
chickens 

 superoxide dismutase activity(U/L) 
(  ±SE) ** 

% change of 
control 

Control( CG) 12 544.750 ± 5.320b 100 

High( HG) 14 355.193 ± 32.311c 65.20 
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Low( LG) 24 636.358 ± 6.565a 116.81 

a, b, c, :Means in the same column bearing different superscripts are significantly different . 
**= Highly significant (P ≤ 0.01). 
 

 
 

Fig. (2): Effect of antibody titers on concentration of superoxide dismutase enzyme in 
Norfa chickens. 

 
 
Table (4): Effect of antibody titer levels on malondialdehyde concentration (  ±SE) in 

Norfa chickens. 

Immunity 
Levels 

no. of 
chickens 

Malondialdehyde(n mol/ml) 
(  ±SE) ** 

% change of 
control 

Control ( CG) 12 10.574 ± 0.351a 100 

High ( HG) 14 11.63 ± 0.36a 109.9 
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Low ( LG) 24 5.472 ± 0.55b 51.7 

a, b, c, :Means in the same column  bearing different superscripts are significantly different . 
**= Highly significant (P ≤ 0.01). 

 
 

 
 

Fig. (3): Effect of antibody titers on concentrations of malondialdehyde in Norfa 
chickens. 

 

The obtained results are in agreement 
with Knight (1999) who reported that lipid 
peroxidation is an autocatalytic free 
radical reaction whereby polyunsaturated 
fatty acids and phospholipids undergo 
degradation by a chain reaction that 
results in the formation of lipoperoxides, 
various aldehydes (e.g., 
malondialdehyde, 4-hydroxynonenal), 
and short chain hydrocarbons (e.g., 
ethane, propane, pentane).  

Also, Hashemipour et al. (2013) 
registered a significant increased (P ≤ 
0.05) in superoxide dismutase and 
glutathione peroxidase activities and 
significant decrease (P ≤ 0.05) in 
malondialdehyde level in thigh muscle at 
d 42 and serum and liver at 24 and 42 
days. They observed an improved 
immune response of broilers by 

increasing hypersensitivity response, 
total and IgG anti-sheep red blood cell 
titers, and decreasing heterophil to 
lymphocyte ratio compared with the 
control group. 

In addition, Bavarsadi et al. (2017) 
recorded increases in serum antibody 
titers against sheep red blood cells, 
which improved cellular and humoral 
immunity, then decrease the 
malondialdehyde concentrations. 
 
2.4. Correlation coefficients among 

antibody titer, catalase, 
superoxide dismutase enzyme 
activities and malondialdehyde 
concentration in Norfa chickens: 

The sample correlations among 
antibody titer and each of catalase (CAT), 
superoxide dismutase (SOD) enzymes 
and malondialdehyde (MDA) in Norfa 
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chicken recorded in (Table 5) and 
illustrated in Fig. (4).   The results 
indicated that, there were negative highly 
significant correlation coefficients 
between antibody titer and catalase. Also 
between antibody titer and superoxide 
dismutase, while there was strong 
positive highly significant sample 
correlation coefficients between antibody 
titer and malondialdehyde, in Norfa 
chickens. 

The present results concluded that 
there were highly significant (P ≤ 0.01) 
negative correlations between antibody 
titers and both CAT and SOD antioxidant 
enzymes activities. Whereas MDA had 
highly significant positive correction with 
antibody titers. 

The immune cell functions such as 
those involved in the cytotoxic activity 
and particularly in phagocytes as regards 
their microbicidal activity, are specially 
linked to reactive oxygen species (ROS) 
generation. However, as mentioned 
above, excessive amounts of ROS which 
are not counteracted by the antioxidant 
defenses of the cell, can become a 
source of tissue damage, since free 
radicals can attack cellular components 
and lead to death because of the 
molecular damage resulting from 
oxidative stress (Fuente, 2002). 

Thus, the immune cell functions are 
strongly influenced by the 
antioxidant/oxidant balance and, 
therefore, the antioxidant levels in these 
cells play a pivotal role in maintaining 

immune cells in a reduced environment 
and in protecting them from oxidative 
stress and preserving their adequate 
function (Knight, 2000).  

More specifically, antioxidants 
maintain the integrity and function of 
membrane lipids, cellular proteins, and 
nucleic acids and the control of signal 
transduction of gene expression in 
immune cells. For this reason the 
immune cells are particularly sensitive to 
changes in their antioxidant status. 
Moreover, since the immune system cells 
have a high percentage of polyunsatured 
fatty acids in their plasma membrane, it 
is not surprising that these cells usually 
contain higher concentrations of 
antioxidants than do other cells (Knight, 
2000). Indeed, since the early years of the 
twentieth century the history of the 
relationship between antioxidants and 
immunology began with an appreciation 
that antioxidant nutrient deficiencies may 
cause disease, and that antioxidants 
have an immunostimulating action. 
Although recent results throw doubt on 
this concept, since a total neutralization 
of ROS could block their functional role 
and higher levels of antioxidants can 
produce oxidant effects, the 
administration of antioxidants has been 
shown to improve several immune 
functions. 

 

Table (5): Correlation coefficients among antibody titer, catalase (CAT), superoxide 
dismutase (SOD) and malondialdehyde (MDA) in Norfa chickens. 

 Antibody titer CAT SOD MDA 

Antibody 
titer 1 - 0.799** - 0.860** 0.775** 

CAT - 0.799** 1 0.801** - 0.582** 
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SOD - 0.860** 0.801** 1 - 0.542**        

MDA 0.775** - 0.582** - 0.542** 1 

** Highly significant correlations (P ≤ 0.01).  
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Fig. (4): Correlation coefficients among antibody titer and each of catalase, superoxide 

dismutase and malondialdehyde in Norfa chickens. 
 

It was reported that the most natural 
antioxidants were namely ascorbic acid 
(vitamin C in humans and guinea pigs, 
which is an important cytoplasmic 
antioxidant), vitamin E (which is 
considered the principal antioxidant 
defense against lipid peroxidation in the 
cell membrane of mammals), glutathione 
(GSH, which is the most abundant 
nonprotein thiol-containing substance in 
living organisms and, in its reduced form, 
is one of the key links in the chain of 
antioxidant defenses protecting 
molecules against ROS damage) or other 
compounds which raise the tissue levels 
of thiol groups, such as thioproline 
(which is anti-toxic in the liver and 
increases life span in mice) or 
Nacetylcysteine (NAC, which shows a 
wide range of effects at all cellular levels 
such as inhibitory action on apoptosis, 
proinflammatory cytokine production, 
carcinogenic action of some compounds 
and metastasis), seem to be excellent 
controller of injurious oxidation. 
Moreover, the levels of these 
antioxidants decrease during oxidative 
stress (Fuente, 2002). 

All these antioxidants have been 
shown to improve the immune functions 
in vitro and in vivo (Correa et al., 1999; 

Fuente and Victor, 2000 and Victor and 
Fuente, 2002). Furthermore, they inhibit 
the activation of the nuclear transcription 
factor NF-kB produced by oxidative 
stress, which could result in a decrease 
of free radicals and pro-inflammatory 
cytokine production. Therefore, the 
above-mentioned antioxidants also have 
an anti-inflammatory action.  
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لدم الحمراء للأغنام ونشاط الإنز�مات الداخلیة العلاقة بین الإستجا�ة للمناعة لكرات ا
 المضادة للأكسدة فى الدجاج

 

اروق حسن عبده ، محمد �حیلفعبد المنعم عبد الحلیم الفقى ، جوده محمد جبر�ل ،   
شبین الكوم –جامعة المنوفیة  –�لیة الزراعة  –قسم إنتاج الدواجن والأسماك   

 الملخص العر�ى
، من شهر فبرایر عام �شبین الكوم ،جامعة المنوفیة الدراسة �قسم إنتاج الدواجن والأسماك ، �لیة الزراعةأجر�ت هذه  

الإستجا�ة المناعیة لتكو�ن الأجسام  العلاقة بینم، وقد صممت التجر�ة لدراسة ٢٠١٨م حتى شهر یونیو عام  ٢٠١٧
  فى الدجاج.المضادة لخلا�ا الدم الحمراء فى الأغنام  ونشاط الإنز�مات الداخلیة المضادة للأكسدة 

 و�مكن تلخیص اهم النتائج  في النقاط التالیة :
المناعة بینما �ان أقل نشاط لإنز�م أوضحت نتائج البحث أن أعلي نشاط لإنز�م الكتالیز �ان في المجموعة المنخفضة  -١

الكتالیز تحقق في مجموعة المناعة العالیـة و�انـت مجموعـة المناعـة الكنتـرول متوسـطة فـي نشـاط إنـز�م الكتـالیز بـین 
 المجموعتین العالیة والمنخفضة.

�ان أقل نشاط لهذا وجد أن أعلي نشاط لإنز�م السو�ر أكسید د�سمیوتیز تحقق في مجموعة المناعة المنخفضة بینما  -٢
 الإنز�م واضحا في مجموعة المناعة العالیة.

عند تحلیـل نتـائج  الإجهـاد التأكسـدى (المالونـداي ألدهیـد) لمجموعـات دجـاج النورفـا الثلاثـة وجـد أنـه لا توجـد فـروق  -٣
المناعــة  معنو�ــة بــین مجموعــة المناعــة العالیــة ومجموعــة الكنتــرول بینمــا �انــت هنــاك فــروق معنو�ــة بــین مجموعــة

 .الآخر�ین  المنخفضة والمجموعتین
نشـاط إنز�مـى مضـادات مـن النتائج الحالیة أن هناك إرتباط سالب (معنوى جدا) بین الإستجا�ة المناعیـة و�ـل  وضحتأ-٤

مــع  (P ≤ 0.01)لأكسـدة الكتــالیز والسـو�ر أكســید د�ســمیوتیز بینمـا �ــان تر�یــز المالونـداي ألدهیــد مــرتبط إ�جابیـا ا
 الإستجا�ة المناعیة .
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