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ABSTRACT: This experiment aimed to study the effect of supplementation 

excessive level of vitamin E (1000 mg/kg diet) on growth performance of broiler 

chickens under heat stress conditions. One hundred and fifty Cobb broiler chicks, 14 

days old, were divided into three equal groups. Chicks in the 1st group were fed on 

the commercial basal diet; while those in the 2nd and 3rd groups were fed the same diet 

with adding 200 and 1000 mg Vit. E/kg diet, respectively. Broilers had free access to 

feed and fresh tap water. Broilers were raised under 32 and 30°C during the first and 

second weeks, respectively, while the broilers were reared under natural ambient 

temperatures from 2-5 weeks of age. The broilers in the different groups were daily 

exposed to continuous lighting program. 

The obtained results showed that the broilers in the 2nd group tended to have higher 

daily weight gain (p=0.056) in addition they significantly improved feed conversion 

ratio (FCR; p<0.01) compared to the other groups during the period 28-35 days of 

age. At 35 days of age, broilers in the 2nd group had heavier live body weights 

(p<0.05) compared to control.  

Broilers in the 2nd group (200mg/kg diet) significantly enhanced (p<0.05) plasma total 

antioxidant capacity (p<0.05) compared to the other groups. Plasma malondialdehyde 

concentrations for broilers in the 2nd and 3rd groups were decreased compared to 

control group. The higher antibody titers against Newcastle Disease Virus in the 

serum were observed at 30 days of age in the 200 mg Vit. E/kg group compared to the 

other treatment groups. H/L ratio, plasma cholesterol, and glucose concentrations 

were insignificantly differed among treatment groups.  

In general, it could be concluded that the excessive vitamin E supplementation during 

summer reduces its effect for maximum performance, while the better antioxidant 

capacity and higher antibody titers were achieved by adding the lower level (200 mg 

Vit. E/kg diet). 
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INTRODUCTION 

High generation of free radicals (FR) 

and reactive oxygen species (ROS) are 

considered one of the consequences of 

exposure to heat stress, which are 

detrimental to the integrity of cell 

membranes and macromolecules (Lin 

et al., 2006). These consequences may 

cause decreased protein synthesis and 

increased cell apoptosis that can 

eventually inhibit normal growth 

(Mujahid et al., 2005). 

In mammals and birds, the body is 

equipped with several enzymatic 

antioxidant defense systems such as 

catalase, superoxide dismutase and 

glutathione peroxidase and these acts 

as scavengers, protecting cells and 

tissues from FR and ROS attacks 

(Surai, 2002). This defense systems 

work in harmony with other 

antioxidants obtained from the feed 

such as tocopherols, retinols and 

ascorbic acid to accommodate any 

increase in the concentrations of FR 

and ROS. In some cases, during acute 

and chronic stress, the balance between 

antioxidants and ROS is disrupted due 

to the increased generation of the latter 

reaching concentrations that cannot be 

accommodated by the antioxidant 

defense system and eventually the 

imbalance can lead to cellular damage. 

Lipid peroxidation is the major 

downstream result of FR and ROS 

reaction with polyunsaturated fatty 

acids in cellular membranes (Novo and 

Parola, 2008; and Upston et al., 1999). 

The extent of lipid peroxidation can be 

evaluated by measuring the 

concentrations of the end products of 

the reaction such as malondialdehyde 

(MDA). Vitamin E is attached to lipid 

bilayer of cellular membranes, 

protecting the poly unsaturated fatty 

acids and consequently reducing the 

free radical attacks. Therefore, vitamin 

E is considered the most important 

antioxidant acting to protect the 

polyunsaturated fatty acids in cellular 

membrane from free radical attacks 

(Surai, 2002). The dietary concentrations 

of vitamin E in poultry diets vary between 

2 to 15 mg/kg depending on the choice of 

feed ingredients and the amount and type 

of fat being used (Surai, 2002). Under 

normal conditions, dietary concentrations 

of antioxidants might be sufficient to 

obtain maximal performance. To obtain 

maximum performance, poultry should be 

provided by diets containing at least 10 

mg vitamin E /kg diet.  

However, additional antioxidants need to 

be added to poultry diets under stressful 

conditions (Whitehead and Portsmouth, 

1989). Under thermo-neutral temperature, 

Bartov and Frigg (1992) observed that 

dietary vitamin E at a concentration of 24 

mg/kg feed was sufficient to obtain 

optimal performance.Increasing dietary 

concentrations of α-tocopherol by adding 

10, 30 and 150 mg vitamin E/kg diet 

failed to improve performance in chicks 

and turkeys (Friedman et al., 1998). 

Similar results were reported by Leonel et 

al. (2007) in broiler chickens when 

vitamin E was added to the diet (300 

mg/kg). 

Sahin et al. (2002a) observed linear 

increases in feed intake and live body 

weight and linear improvements in FCR 

by increasing dietary vitamin E 

concentration form 0 to 250 mg/kg diet. 

The authors couldn’t find any additional 

improvements in growth performance 

when vitamin E levels were higher than 

250 mg/kg diet. They concluded that a 

250 mg/kg of vitamin E was optimal 

supplementary level for achieving 

maximal performance under such 

conditions.  

A growing body of evidence shows that 

increasing dietary vitamin E 

concentrations improves redox status and 

prevents some major diseases such as 

cancer (Crisostomo et al., 2007). 

Nevertheless, recent findings have 

highlighted a potential risk associated with 

excessive dietary vitamin E concentrations 

that could lead to increased morbidity and 
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mortality (Crisostomo et al., 2007). 

Friedman et al., (1998) concluded that 

optimal dietary vitamin E might 

improve protection against oxidation, 

but where dietary concentrations 

exceed this requirement, the 

physiological properties might revert 

from antioxidant to prooxidant and this 

could impair humoral immunity by 

decreasing circulating antibody levels. 

This study aimed to evaluate the 

effects of adding vitamin E at moderate 

(200 mg/kg) and excessive (1000 mg/ 

kg diet) levels on growth performance, 

total antioxidant capacity, lipid 

peroxidation, some stress parameters 

and antibody production specific for 

Newcastle disease virus in broiler 

chickens reared under high ambient 

temperature. 

MATERIALS AND METHODS 

Bird managements and treatments 

This experiment was performed in the 

Research Poultry Farm, Faculty of 

Agriculture, Assiut University, Assiut, 

Egypt. 

One hundred and fifty Cobb broiler 

chicks were allocated to groups and 

housed in deep litter pens. Broilers 

were raised under continuous lighting 

program and brooding temperatures 

starting at 32°C for the first week and 

then reducing the temperature to 30°C 

during the second week. From 2-5 

weeks of age, broilers were exposed to 

the natural ambient temperatures as 

presented in Table 1. Birds were 

provided with a corn-soybean 

commercial diet (220 g protein/kg, 

3100 kcal/kg, 9 g calcium/kg, 4.5 g 

phosphorus/kg and 40mg Vit. E/kg 

diet). At two weeks of age, birds were 

individually weighed, wing banded and 

allocated to 15 pens (10 birds/ pen) 

according to body weight. At one, 14 

and 21 days of age, the chicks were 

immunized against Newcastle Disease 

Virus. 

 

 

Treatments 

At 14 days of age, chicks were divided 

into 3 equal groups (each with 5 replicates 

of 10 birds per pen) according to their 

body weights. In the 1st group (control), 

the chicks were fed on the commercial 

basal diet, while those in both of 2nd and 

3rd groups they were fed on the same diet 

with adding 200 and 1000 mg Vit. E/ kg 

diet, respectively. 

Experimental measurements and 

sample collection 

The indoor maximum and minimum 

ambient temperatures (°C) were daily 

recorded at 2:00 am and 11:00 pm using 

an electronic digital thermometer (Table 

1). 

Individual body weights and feed intake 

were recorded at 14, 21, 28 and 35 days of 

age. Feed conversion ratio for chicks in 

the treatment groups was calculated 

weekly, while the mortality was 

monitored daily. 

Blood samples were collected from 

brachial vein from two birds in five 

replicate pens of each treatment at 20 and 

30 days of age and serum was obtained to 

evaluate the antibody titers against NDV. 

Blood samples collected at 30 days of age 

were divided into two aliquots. EDTA was 

added to one aliquot and used for the 

evaluation of H/L ratio and plasma 

concentrations of total antioxidant 

capacity, MDA, glucose and cholesterol.  

The H/L ratios were evaluated by 

examining blood smears stained using 

Geimsa stain (GS500, Sigma Aldrich, St. 

Louis, MO). The heterophils, 

lymphocytes, eosinophils, monocytes and 

basophils) were differentially counted as 

described by the method according to 

Gross and Siegel (1983). The H/L ratio 

was calculated by counting 100 cells and 

dividing the number of heterophils by the 

number of lymphocytes.  

Blood samples were centrifuged at 3000 

rpm for 20 min and plasma was collected. 

Plasma concentrations of cholesterol were 

measured using commercial clorometric 

kit (Cholesterol. Liquizyme CHOD-PAP; 
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Egyptian Company for Biotechnology, 

Cairo. Egypt). Plasma glucose 

concentrations were measured using 

commercial clorometric kit (Glucose. 

Liquizyme GOD-PAP; Egyptian 

Company for Biotechnology, Cairo. 

Egypt). Absorbance was monitored 

using a spectrophotometer (Unico UV-

2000, Spectra Lab Scientific Inc., 

USA) set at a wavelength of 545 nm. 

Plasma MDA concentrations were 

evaluated by a commercial 

colorimetric kit (malondialdehyde; 

Biodiagnostic Co., Cairo, Egypt) 

according to Satoh (1978). Total 

antioxidant capacity was measured in 

the plasma of broilers by using 

colorimetric kit (Biodiagnostic Co., 

Cairo, Egypt). 

Antibody titers against NDV were 

assessed using hemagglutination 

inhibition (HI) test according to the 

method described by Pedro Villegas 

(1990), while the HI titer was 

presented as log2 values of the highest 

reciprocal of the dilution. 

Statistical analysis 

The obtained data were statistically 

analyzed by analysis of variance using 

the general linear model procedure of 

SAS (SAS Institute, 2004) using the 

following fixed model: Yij = µ + Ti + 

eij 

Where, Yij is the jth observation of the 

ith treatment, µ is the population mean, 

Ti is the treatment effect of the ith 

treatment, and eij is the random error. 

The treatment effects were considered 

significant when the differences 

between least squares means were 

tested at the level of (p<0.05) using 

Duncan's multiple-range test (1955). 

RESULTS 

Growth performance  

The effects of vitamin E 

supplementation on growth 

performance are presented in Tables 2 

and 3. 

During the period 14-21 days of age, 

the daily weight gain, feed intake and 

feed conversion ratio for broilers did not 

differ among treatment groups. Broilers 

supplemented with 200 mg Vit. E/kg 

tended to have better FCR compared to 

their controls during the period 21-28 days 

of age (p=0.07). From 28-35 days of age, 

improvements in daily weight gain which 

almost approached significance (p=0.056) 

were noted in broilers fed on diets 

supplemented with 200mg Vit. E/kg when 

compared with the control group. Vitamin 

E supplementation improved feed 

conversion ratio (p<0.0001) with the 

lowest value observed in broilers 

supplemented with 200 mg Vit. E/ kg. At 

35 days of age, broilers supplemented 

with 200 mg Vit E/kg had higher live 

body weights (p<0.05) compared to the 

control group; while, those supplemented 

with 1000 mg Vit. E/kg exhibited 

intermediate live body weights. The 

number of mortality was small. Only 6 

birds from all treatments (4 %) died due to 

heat stress exhaustion, which did not 

differ among treatment groups. 

Redox status and stress measures 

The effects of vitamin E supplementation 

on total antioxidant capacity, MDA, 

glucose, and cholesterol concentrations in 

plasma and H/L ratio are shown in Figures 

1, 2 & 3. 

Broilers offered a diet supplemented with 

200mg Vit. E/kg had greater total 

antioxidant capacity in plasma when 

compared to the control group, while 

those supplemented with 1000 mg Vit. 

E/kg had intermediate values. Both 

supplementary vitamin E levels decreased 

MDA concentrations in plasma. The H/L 

ratio as well as glucose and cholesterol 

concentrations in the plasma were not 

affected due to Vitamin E 

supplementation.  

Hemagglutination inhibition test 

At 20 days of age, there were no 

differences in serum antibody levels 

among different treatment groups (Figure 

4). However, at 30 days of age, it was 

observed that broilers supplemented with 

200 mg Vit. E/kg in their diet had higher 
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antibody titers against NDV compared 

to the rest of treatment groups (Figure 

4). 

DISCUSSION 

Growth performance 

Supplementing the diet with vitamin E 

did not improve growth performance 

during the periods 14-21 and 21-28 d 

except that there was a tendency for 

broilers supplemented with 200 mg 

Vit. E/ kg to enhanced feed conversion 

ratio during the period 21-28 d. 

Nevertheless, improvements in daily 

weight gain and feed conversion 

appeared in broilers supplemented with 

200 mg Vit. E/ kg during the period 

28-35 d which was reflected on their 

body weight at 35 days of age. Our 

results are consistent with reports 

showing significant improvements in 

daily weight gain and FCR of heat 

stressed broilers, laying hens and 

quails when fed diets supplemented 

with different types of antioxidants 

(Sahin et al., 2001, Sahin et al., 2002b, 

Sahin et al., 2003 and Sahin et al., 

2006). 

Antioxidants are thought to improve 

performance by minimizing the 

oxidative damage that occurs in animal 

cells and tissues following 

hyperthermia–induced FR and ROS 

production. These reactive agents are 

capable of promoting cell aging and 

apoptosis which might inhibit normal 

growth and increase mortality rates 

(Mujahid et al., 2005). 

It appears that the degree of cellular 

damage caused by FR and ROS 

depends on the degree of stressful 

condition experienced by the birds. 

The higher the thermal stress, the 

greater will be the potential for 

oxidative damage to cells. The current 

results may suggest that the ambient 

temperature was not high enough 

during the first and second periods (14-

21 and 21-28 d) to induce oxidative 

stress. In addition, any increase in FR 

and ROS generation can be 

accommodated, to some extent, by the cell 

increasing the synthesis of antioxidant 

enzymes such as SOD. For instance, a 

two-fold increase in SOD activity 

produces a several hundred-fold increases 

in cell survival (Loven, 1988). Lin et al., 

(2004) evaluated the effects of long-term 

dietary administration of corticosterone, to 

mimic induction of physiological stress, 

on the redox status in broiler chickens. 

These workers observed an initial increase 

in lipid peroxidation following 

corticosterone administration, which was 

attenuated later by increased 

concentrations of non-enzymatic 

antioxidants. In a further study, a 

significant increase in plasma total 

antioxidant capacity coincided with an 

increase in the activity of SOD in heart 

tissue following short-term administration 

of corticosterone in broilers. These 

regulations in antioxidant levels resulted 

in decreased lipid peroxidation of plasma 

while lipid peroxidation in heart and liver 

tissues was unaffected (Lin et al., 2004). 

On the other hand, as the broilers' age and 

weight increased, the antioxidant content 

of the basal diet was not adequate to 

accommodate the increased thermal load 

on the birds which resulted in increased 

oxidative damage with a consequential 

negative effect on growth performance. 

This assumption may explain the late 

improvements seen in daily weight gain 

and FCR in broilers fed a diet 

supplemented with 200 mg Vit. E/kg. 

Redox status 

High ambient temperature is reported to 

increase the generation of FR and ROS 

which can cause a cascade of detrimental 

reactions within cellular membranes and 

to macromolecules eventually leading to 

cell death (Loven, 1988; Flanagan et al., 

1998; Altan et al., 2000, Sahin et al., 

2001, 2003, Surai, 2002, Mujahid et al., 

2005, 2006 and 2007). The breakdown of 

polyunsaturated fatty acids in cellular 

membranes (lipid peroxidation) is 

considered to be the main consequence of 

free radical toxicity in biological cells. 
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Malondialdehyde (MDA) is main 

degradation product of lipid 

peroxidation and is widely used as a 

measure of the degree of lipid 

peroxidation (Altan et al., 2000; Sahin 

et al., 2001 and 2003). 

Vitamin E supplementation at levels of 

200 and 1000 mg/ kg diet resulted in 

reduced MDA concentrations in 

plasma compared with that of the 

control. This might suggest a reduced 

degree of lipid peroxidation and 

consequently an improved redox status 

during heat stress. Vitamin E is known 

to prevent the propagation of the lipid 

peroxidation induced by free radical 

and reactive oxygen species. Vitamin E 

acts to protect the polyunsaturated fatty 

acids in the lipid component of the 

cellular membranes and plasma 

lipoproteins (Packer et al., 2001; and 

Upston et al., 1999). 

The results here are in agreement with 

those of (Sahin et al., 2001; Sahin et 

al., 2003; and Sahin et al., 2006) who 

reported decreased plasma MDA 

concentrations in heat stressed broilers 

and quails following supplementation 

with vitamin E, vitamin A, ascorbic 

acid, and chromium.  

The MDA concentrations in plasma of 

broilers supplemented with 1000 mg 

Vit. E/kg was numerically, but not 

significantly, higher than those of birds 

supplemented with 200 mg Vit. E/kg 

(3.58 vs. 2.81 nmol/ ml, respectively). 

Similarly, the data showed that the 

total antioxidant capacity in plasma for 

broilers supplemented with 200 mg 

Vit. E/kg was significantly greater than 

that of the control birds with 

intermediate values for broilers 

supplemented with 1000 mg Vit. E/kg. 

These findings suggest that increasing 

vitamin E in the diet, beyond the 

recommended levels, may reduce its 

efficiency in protecting cellular 

membranes and macromolecules 

against oxidative stress. 

Mahmoud and Hijazi (2007) imposed an 

oxidative stress in broiler chickens by 

inter peritoneal injection of carbon 

tetrachloride to evaluate the effects of 

vitamin A and/or E supplementation on 

plasma enzymatic antioxidants and total 

antioxidant capacity. The researchers 

reported a 33.6% decrease in total 

antioxidant capacity 24 hours post-

injection in control birds fed on basal 

diets. This effect was lessened in broilers 

fed the diet containing 20 and 40 mg 

vitamin E/kg diet. In another study, the 

formation of lipid peroxidation in broiler 

chickens induced by subcutaneous 

injection of dexamethasone was 

suppressed due to vitamin E 

supplementation (200 mg/kg) as it 

significantly lowered the Thiobarbituric 

Acid Reactive Substances (TBARS) levels 

in plasma and skeletal muscle tissue (Gao 

et al., 2010). In spite of the favorable 

influence of vitamin E on TBARS levels, 

the authors could not observe any effects 

on the total antioxidant power due to 

vitamin E supplementation in injected 

birds.  

Maintaining the integrity of cellular 

components from oxidative damage is a 

function of the body enzymatic and non-

enzymatic antioxidant systems. Thus, 

evaluation of the total antioxidant capacity 

is more comprehensive than assaying a 

single antioxidant when assessing the 

redox status (Mahmoud and Hijazi, 2007). 

Meanwhile, we should bear in mind the 

cellular compensatory mechanisms that 

may occur in response to exposure to an 

oxidative stress which may include up-

regulation or increased activity of a 

certain enzymatic antioxidant or an 

increased level of a non-enzymatic 

antioxidant. These mechanisms may 

account for the discrepancies reported in 

the literature regarding the levels of total 

antioxidant capacity when studying the 

effects of a certain antioxidant.     
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Stress measures 

Exposure to high ambient temperatures 

stimulates the hypothalamic-pituitary-

adrenal axis with a consequential 

increase of corticosterone secretion 

(Zardooz et al., 2006). The increased 

secretion of corticosterone, together 

with catecholamine and 

glucocorticoids, induces 

glycogenolysis in the liver resulting in 

increased glucose levels in the blood 

(Donaldson et al., 1991). Not only 

glucose but other biochemical in 

plasma such as cholesterol, 

triglycerides and high-density 

lipoproteins are also affected by 

exposure to stressor types 

(Puvadolpirod and Thaxton, 2000a). 

Hence, the changes in cholesterol and 

glucose levels in plasma are used as 

indicators of stress in domestic poultry 

(Mumma et al., 2006). 

Furthermore, exposure to stress 

changes the number of heterophils and 

lymphocytes causing increases in their 

ratio (Gross and Siegel, 1983; Siegel, 

1995; and Vleck et al., 2000), which is 

used either as a stress measure. 

In the current study, there were no 

differences in H/L ratio and plasma 

concentrations of glucose and 

cholesterol among the treatment groups 

due to vitamin E supplementation. 

Our results are in line with those 

reported by Sayed and Downing 

(2009), but contradict those of others 

who have observed a linear reduction 

in serum glucose and cholesterol 

concentrations in broilers fed diets 

supplemented with vitamin E under 

high ambient temperature (Sahin et al., 

2001 and 2002a). 

Antibody titers 

Although we could not find any 

differences in humoral immunity 

among different treatment groups at 20 

days of age, higher antibody titers were 

noticed in the group supplemented 

with 200 mg Vit. E/kg compared to the 

other treatment groups at 30 days of 

age. It is well known that the younger 

birds are less affected by high ambient 

temperature than older birds. Therefore, 

the thermo-neutral zone for poultry 

species declines as the bird ages and 

grows.  

Therefore, poultry producers rarely worry 

about heat distress with young poultry 

(less than 4 weeks old). Heavier and fast 

growing breeds generally have more of a 

problem with heat stress because they 

have less surface area for heat dissipation 

per unit weight (Teeter and Belay, 1996). 

For instance, under elevated temperatures, 

a broiler that weighs 1.8 kg consuming 

620 kcal ME/d, needs to dissipate around 

380 kcal ME/d to the surrounding air, 

which is higher than the daily intake (310 

kcal ME/d) of a laying hen of the same 

weight (Gous and Morris, 2005). The 

increased thermal burden on the birds, as 

they age, may cause impairment of the 

immune function.  

The results of Zulkifli et al. (2000) and 

Mashaly et al. (2004) showed that the 

antibody production was reduced when 

broiler chickens and laying hens exposed 

to high temperature. 

An accumulated body of evidence shows 

that increasing dietary vitamin E levels 

enhances the immune competence of 

chickens (Swain et al., 2000; and Niu et 

al., 2009). It is thought that vitamin E 

improves humoral immunity as a result of 

the destruction of peroxides (Swain et al., 

2000). 

Our results are consistent with those of 

Swain et al. (2000) where higher antibody 

titers were noticed in vitamin E-

supplemented groups (150 and 300 IU 

vitamin E/kg) compared to the control 

group. 

 Nevertheless, there are conflicting reports 

where no changes and depressions in 

antibody titers against SRBC were seen 

following increasing dietary vitamin E 

levels (Leshchinsky and Klasing, 2001; 

and Sakamoto et al., 2006). Also, the 

results of Friedman et al. (1998) showed 

that increasing dietary vitamin E to levels 
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that exceeds NRC recommendations by 

15 folds (150 mg/kg) impairs antibody 

production in both chick and turkey.  

But we have to bear in mind that these 

levels might be surplus under 

thermoneutral temperature. In the 

current study, supplementing the diet 

with 1000 mg vitamin E/kg resulted in 

lower antibody titers than those of birds 

supplemented with 200 mg vitamin 

E/kg. This level is therefore excessive 

and has no beneficial effects for broiler 

chickens exposed to high ambient 

temperature.  

CONCLUSION 

From the obtained results it could be 

concluded that supplementing broiler 

diets with 1000 mg vitamin E/kg diet 

during summer is excessive and it may 

reduce its role in improving bird’s 

performance and humoral immunity. 

 

 

Table (1): Average maximum and minimum indoor ambient temperatures (°C) 

throughout the experimental period 

Ambient 

temperature (°C) 

3rd week 

(14-21d) 

4th week 

(21-28d) 

5th weeks 

(28-35d) 

Maximum  31.5 31.8 33.3 

Minimum  26.4 27.2 28.6 

 

 

Table (2): The effects of additional dietary vitamin E on live body weight and daily 

weight gain of broilers 

Traits → 

Vit. E (mg/kg) ↓ 

Body weight (g) Daily weight gain (g) 

Initial (14 d) Final (35 d) 14-21d 21-28 d 28-35 d 

0 (Control) 327.0 1463.0b 42.8 54.6 61.5 

200 329.0 1570.0a 43.7 55.8 73.0 

1000 329.0 1501.0ab 41.9 52.3 66.0 

Pooled SEM 6.33 28.61 1.71 3.18 2.86 

Probability 0.888 0.013 0.771 0.746 0.056 
A, b for main effects, means within the same column without common superscripts are 

significantly different (p<0.05).  

 

 

Table (3): The effect of additional dietary vitamin E on feed intake and feed 

conversion ratio of broilers 

Traits → 

Vit. E 

(mg/kg) ↓ 

Feed intake  

(g/bird/day) 

Feed conversion ratio  

(g feed/g gain) 

14-21 d 21-28 d 28-35 d 14-21 d 21-28 d 28-35 d 

0 (Control) 64.8 93.2 121.8 1.51 1.75 1.98a 

200 64.3 95.9 132.3 1.48 1.68 1.80c 

1000 63.2 90.9 122.8 1.51 1.73 1.86b 

Pooled SEM 1.92 5.02 4.81 0.03 0.02 0.05 

Probability  0.844 0.800 0.316 0.650 0.075 0.001 
A, b, c for main effects, means within the same column without common superscripts are 

significantly different (p<0.05).  
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Figure 1: The effects of vitamin E supplementation on plasma total antioxidant 

capacity (TAC) and malondialdehyde (MDA) concentrations. Values are mean ± 

SEM. a, b Means with different letters differ significantly (p<0.05). 

 
Figure 2: The effects of vitamin E supplementation on plasma glucose and 

cholesterol concentrations. Values are mean ± SEM. a, b Means with different letters 

differ significantly (p<0.05). 

 
Figure 3: The effects of vitamin E supplementary level on Heterophil/ Lymphocyte 

(H/L) ratio. Values are mean ± SEM. a, b Means with different letters differ 

significantly (p<0.05). 
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Figure 4: The effects of vitamin E supplementary level on serum antibody titers against 

Newcastle Disease Virus (HI test) at 20 and 30 days of age. Values are mean ± SEM. a, b 

Means with different letters differ significantly (p<0.05). 

AB1 = Antibody titers at 20 days of age. 

AB2 = Antibody titers at 30 days of age 
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 الملخص العربي

ختزال و معيارة الأجسام المضادة ضد فيروس مرض ، حالة الأكسدة والإالإنتاجي  الأداء

ظروف مستويات زائدة من فيتامين هـ المرباة تحت النيوكاسل في بداري التسمين المغذاة على 

 الإجهاد الحراري
 2ابوغابة عبدالكريم دحمأ، 4محمد عبدالحميد محمد سيد

 أسيوط جامعة - الزراعة كلية -الدواجن نتاجإ قسم 1
 سوهاج جامعة - الزراعة كلية -الدواجن نتاجإ قسم 2

 

داء علي الأملجم / كجم علف( 1111)من فيتامين هـ  إضافة المستوي الزائداستهدفت هذه التجربة دراسة تأثير 

 .ف الإجهاد  الحراريظروالتسمين المرباة تحت  يلبدارالإنتاجى 

قسمت بالتساوي الى ثلاث يوم والتي  11، عمر )كب(ت بدراي التسمين وكتك 151استخدم فى هذه الدراسة عدد 

اساسية تجارية، بينما عليقة كتاكيت تم تغذيتها على علي  ولقد اشتملت المجموعة الاولي )الكنترول( مجموعات.

و  211اليها فيتامين هـ بمعدل  مضافا  التجارية لثة على نفس العليقة تغذت مثيلاتها بالمجموعتين الثانية والثا

 ملجم / كجم علف علي التوالي.1111

جميع  تربي ولقدعلى مدار التجربة. بصورة حرة اللازمين الشرب النقي الغذاء وماء بكتاكيت جميع التزويد تم 

ول والثانى من العمر على التوالي، درجة مئوية خلال الاسبوعين الأ 21و  22تحت درجتي حرارة  الكتاكيت

الاسبوع الثانى الى الخامس من العمر على درجات الحرارة الطبيعية. عرضت جميع الكتاكيت من بينما ربيت 

 بصورة يومية. بالمجاميع المختلفة لبرنامج الاضاءة المستمرة

ملجم/كجم علف( كانت تميل الى تحسن 211أن كتاكيت المجموعة الثانية ) عليها المتحصل ئجالنتا أوضحت ولقد

بالمقارنة معدل التحويل الغذائي ( من %1مستوى معنوية عند ) معدل زيادة وزن الجسم ، كما أنها حسنت معنويا  

 .يوم من العمر 25-22الفترة من خلال بالمجاميع الأخري 

ملجم فيتامين هـ (  211( بكتاكيت المجموعة الثانية )%5مستوى معنوية عند معنوية )زداد وزن الجسم بصورة إ

 يوم مقارنة بمجموعة الكنترول. 25عند عمر 

الكفاءة الكلية لمضادات الأكسدة ببلازما ب( %5عند مستوى معنوية ) معنوي ولقد أوضحت النتائج وجود تحسن

 Malondialdehydeنخفض وبصورة معنوية تركيز إ الأخري.كتاكيت المجموعة الثانية مقارنة بالمجموعات 

 كتاكيت المجموعتين الثانية والثالثة مقارنة بمجموعة الكنترول.ببلازما 

 21على انتاج للأجسام المضادة ضد فيروس مرض النيوكاسل بسيرم كتاكيت المجموعة الثانية عند عمر أتحقق 

ولم توجد أية فروق معنوية بمستوى الكوليسترول بالبلازما  هذا كتاكيت المجاميع الأخري.بمقارنة باليوم 

 بين المجاميع المختلفة. H/L ratioومستوى الجلوكوز بالاضافة الى 

اضافة فيتامين هـ بمستويات زائدة لعلائق بدارى التسمين خلال فصل  أن إلي نخلص أن يمكن عامة، وبصفة

لأجسام نتاج امعدل لإعلي أفضل كفاءة لمضادات الأكسدة وأ تحققتالصيف لم يحقق افضل اداء انتاجي ، بينما 

 211المضادة ضد فيروس مرض النيوكاسل فى الكتاكيت المغذاة على عليقة مضاف اليها فيتامين هـ بمستوى )

 ملجم/ كجم علف(.

 .الحراري ختزال ، الاجهادحالة الأكسدة والإ، الأداء الإنتاجي،  بداري التسمين،  فيتامين هـ مفاتيح البحث:


