
EFFECT OF VITAMIN C, VITAMIN E, AND 

ALPHA LIPOIC ACID ON ANTIOXIDANT 

DEFENSE SYSTEM AND IMMUNE-RELATED 

GENE EXPRESSION IN CHICKENS 
 

By 

 

HEBATALLAH KASEM EL-SENOUSEY  
   B.Sc. Agric. Sci. (Animal Production), Fac. Agric., Cairo Univ., Egypt, 2005 

   M.Sc. Agric. Sci. (Poultry Sciences), Northwest A&F Univ., China, 2013 
 
 
 

THESIS  
Submitted in Partial Fulfillment of the 

Requirements for the Degree of 
 

 

DOCTOR OF PHILOSOPHY 

 

In 

 

Agricultural Sciences 

 
(Poultry Production) 

 
 
 

Department of Animal Production 

 Faculty of Agriculture  

Cairo University 

 

EGYPT 

 

2018 





APPROVAL SHEET 
 

 

EFFECT OF VITAMIN C, VITAMIN E, AND 

ALPHA LIPOIC ACID ON ANTIOXIDANT 

DEFENSE SYSTEM AND IMMUNE-RELATED 

GENE EXPRESSION IN CHICKENS 
 

 

Ph.D. Thesis  

In 

Agric. Sci. (Poultry Production) 
 

By 

 

HEBATALLAH KASEM EL-SENOUSEY 
   B.Sc. Agric. Sci. (Animal Production), Fac. Agric., Cairo Univ., Egypt, 2005 

   M.Sc. Agric. Sci. (Poultry Sciences), Northwest A&F Univ., China, 2013 
 

 

 

APPROVAL COMMITTEE 
 

Dr. MOHAMED MOSTAFA EL-HABBAK………………………  
 Professor of Poultry Physiology, Fac. Agric., Kafr EL-Sheikh University 
 
 

Dr. MAGDI MOHAMED MASHALY ………….…………………….  

Professor of Poultry Physiology, Fac. Agric., Cairo University 

 

 

Dr. ABDEL-RAHMAN MOHAMED ATTA…………….…..........  

Professor of Poultry Physiology, Fac. Agric., Cairo University 
 

 
 

                                                                                                    Date:    /   /





 

 

SUPERVISION SHEET 
 
 
 

EFFECT OF VITAMIN C, VITAMIN E, AND 

ALPHA LIPOIC ACID ON ANTIOXIDANT 

DEFENSE SYSTEM AND IMMUNE-RELATED 

GENE EXPRESSION IN CHICKENS 
 

 

 

 

Ph.D. Thesis  

In 

Agric. Sci. (Poultry Production) 

 

 
 

By 
 

HEBATALLAH KASEM EL-SENOUSEY 
B.Sc. Agric. Sci. (Animal Production), Fac. Agric., Cairo Univ., Egypt, 2005 

M.Sc. Agric. Sci. (Poultry Sciences), Northwest A&F Univ., China, 2013 

 

 

SUPERVISION COMMITTEE 
 
 

Dr. ABDEL-RAHMAN MOHAMED ATTA  

Professor of Poultry Physiology, Fac. Agric., Cairo University 
 
 
 

Dr. FATMA RASMY MOHAMED HASSAN  

Professor of Poultry Management, Fac. Agric., Cairo University 

 

 





Name of Candidate: HebatAllah Kasem EL-Senousey             Degree: Ph.D.  

Title of Thesis: Effect of Vitamin C, Vitamin E, and Alpha Lipoic Acid on 

Antioxidant Defense System and Immune-Related Gene Expression in Chickens. 
Supervisors: Dr. Abdel-Rahman Mohamed Atta  

                      Dr. Fatma Rasmy Mohamed Hassan 

Department: Animal Production                            Branch: Poultry Physiology 

                                                                                             Approval:     /    /  

ABSTRACT 
       This study was conducted to investigate the effect of vitamin C, vitamin E, and alpha 

lipoic acid on antioxidant defense system and some immune cytokines gene expression in 

chickens. Therefore, two experiments were conducted at the South China Agricultural 

University, Guangzhou, China. In the 1st experiment, broiler eggs (n = 90) were assigned to three 

equal groups after 18 days of incubation (first group was non-injected, second group was 

injected with saline, the third group was injected with 3 mg/egg vitamin C), where the eggs were 

injected in the air sac. In the 2nd experiment, 240 one-day-old chicks were assigned randomly to 

either a basal diet (control group) or basal diet supplemented with vitamin C (200 mg/kg diet), 

basal diet supplemented with vitamin E (100 mg/kg), or basal diet supplemented with alpha 

lipoic acid (ALA, 500 mg/kg) for 28 days from hatching. At 23 days of age, the broilers in the 

three groups were exposed to oxidative stress by dexamethasone (DEX) for three alternating 

days.   

        The most important results could be summarized as follow: Experiment 1: In ovo injection 

of vitamin C significantly increased mRNA expression of glutathione peroxidase (GSH-PX) and 

superoxide dismutase (SOD). Whereas, the mRNA level of interleukin 1 β (IL-1β), interleukin 6 

(IL-6), and tumour necrosis factor α (TNF-α) in the spleen were significantly decreased. 

Experiment 2: At 28 days, birds fed the ALA-supplemented diet and exposed to oxidative stress 

by DEX had the lowest activity levels for T-AOC, SOD, and GSH-PX in the plasma and liver (P 

< 0.05), and the greatest activity levels in the MDA level. ALA significantly decreased the 

mRNA expression levels of the IL-1β, IL-6, IFN-γ, and TNF-α genes compared with the other 

groups during oxidative stress by DEX. This study suggests that, ALA is more effective for 

normalizing the oxidative stress induced by DEX than vitamin C or vitamin E.   

Key words: alpha-lipoic acid, antioxidant, broiler, immune gene expression, in ovo injection, 

oxidative stress.   
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