
 
 

 
 

    University of Damanhour             

Faculty of Veterinary Medicine 

Department of Poultry and Fish Diseases 

 

 

STUDIES ON AVIAN INFLUENZA H5N1 IN CHICKEN 

FLOCKS IN WEST DELTA 

A Thesis Presented By 

SAHAR YOUSEF YOUSEF HAGAG 

     (B.V.Sc., Alex.University, 2008) 

(Master Degree, Alex.University, 2013) 

For The Degree of PH.D. in Veterinary Medical Science 

(Poultry Diseases)                       

To Department of Poultry and Fish Diseases 

Faculty of Veterinary Medicine, University of Damanhour 

Under the supervision of 

 

Prof. Dr. Hatem Salah Abd El-Hamid 

Emeritus Prof. of Poultry 

Diseases 

Faculty of Veterinary 

Medicine 

University of Damanhour 

 

 

Prof. Dr. Hany Fawzy Elkany 

Prof. of Poultry Diseases 

and Head of Poultry and 

Fish Diseases Department  

Faculty of Veterinary 

Medicine 

University of Damanhour 

 

Dr. Abd-Elsatar Arafa Mohamed Arafa               

 Head researcher of  Virologist-Head of Gene Analysis Unit 

 RLQP Main Branch- DOKKI-Giza-Egypt 

2019 



LIST OF CONTENTS 
 

 

LIST OF CONTENTS 
 

Title Page 

     Introduction. 1 

      Review of literature. 4 

1. Etiology and properties of avian influenza virus. 4 

2. Host susceptibility and transmission of avian influenza virus. 9 

3.  Pathogenicity and virulence. 

            3.1. Virulence. 

           3.2. Clinical signs. 

                         3.3. Post mortem lesions. 

12 

12 

13 

16 

4. Laboratory Diagnosis of avian Influenza virus. 

                         4.1. Sample collection and virus isolation. 

                         4.2. Virus identification. 

                             4.2.1. Heamagglutination (HA) and Heamagglutination 

Inhibition (HI) tests. 

                              4.2.2. Real time reverse transcription polymerase chain reaction 

(RRT-PCR). 

                             4.2.3 Nucleic acid sequencing. 

   19 

19 

20 

20 

21 

23 

5. Prevention and control. 

                      5.1. Infection control and prophylaxis. 

                       5.2. Vaccination. 

                               5.2.1. Whole virus vaccine. 

25 

25 

26 

29 



LIST OF CONTENTS 
 

 

                                 5.2.2. Subunit vaccines. 
31 

               Material and methods.  36 

                 Results. 60 

                Discussion. 77 

               English summery. 83 

                References. 85 

               Arabic summery 1 

 



LIST OF TABLES 

 

 

 

LIST OF TABLES 
 

Table 

number 
Title 

Page 

number 

1 
History of the broiler chicken flocks suffering from      

suspected AI disease. 
57-58 

2 
History of the broiler chicken flocks positive for AI 

disease 
60 

3 
Results of laboratory examined broiler chicken 

flocks. 
61 

4 
Incidence of H5N1 AI viruses in examined broilers 

chicken flocks. 
61 

5 
Results of positive H5 examined broiler chicken 

flocks for purification 
62 

6 
History of AIV H5N1 isolates selected for 

sequencing. 
63 

7 
HI geometric means titers of H5N1 AI virus 

vaccines in broiler chickens. 
69 

8 
HI results for the live birds after 8 days post 21 and 28 

days challenge. 
70 

9 

Results of mortality and protection percent after 21 

days challenge with H5N1 HPAI virus challenge. 

 

 

72 

10 
Results of mortality and protection percent after 28 

days challenge with H5N1 HPAI virus challenge 
73 

11 

Results of tracheal shedding of the 21 days challenge 

with H5N1 HPAI   virus detected by quantitative RRT-

PCR within different groups of the experimental trail. 

74 

12 

 Results of tracheal shedding of the 28 days challenge 

with H5N1 HPAI   virus detected by quantitative RRT-

PCR within different groups of the experimental trail.                                                                                                          

 

 

75 

 



LIST OF FIGURES 
 

  
 

 

LIST OF FIGURES 
 

 

 

 

Figure 

number 
Title 

Page 

number 

1 

Phylogenetic tree showing the genetic relationships 

between representative HPAI (H5N1) and 3 isolates of 

2017 for HA gene . 

65 

2 

Phylogenetic tree showing the genetic relationships 

between representative HPAI (H5N1) and 3 isolates of 

2017 for NA gene 

66 

3 

Amino acid identity of the 3 sequenced HPAI H5N1 

isolates. 

 

67 

4 
HI test results (log2) for all chicken groups from 7- 35 

days. 
69 

5 
HI test results (log2) for lived chicken after the first and 

the second challenge for the both group ( G1 and G3). 
70 

6 Dead birds of G4 (non-vaccinated infected). 72 

7 

Tracheal viral shedding (Log10 titers) after the 1st 

challenge using HPAI-H5N1 virus. 

 

75 

8 
Tracheal viral shedding (Log10 titers) after the 2nd 

challenge using HPAI-H5N1 virus. 
75 



ENGLISH SUMMERY 
 

 82 
 

VI. ENGLISH SUMMARY 

The poultry industry in Egypt has been severely affected by 

continuous outbreaks of Avian influenza H5N1, resulting in severe losses to 

investors in the field of poultry and death of human beings who come in 

contact with infected birds. Many efforts to control highly pathogenic H5N1 

avian influenza virus in poultry and in humans have failed despite increased 

biosecurity, quarantine and vaccination. Also, co-circulation of the AIV 

H5N1 and H9N2 in commercial chicken flocks in Egypt complicating the 

respiratory problems in affected flocks and poses concern for potential 

reassortment. 

 So epidemiological studies on AI viruses H5N1 subtype in West 

Delta governorate, Egypt  from Jan., 2014 to May., 2017 were carried out. 

fourty  broiler poultry flocks were investigated through identification by 

RRT-PCR then isolation of the virus in specific pathogen free (SPF) eggs 

Then full sequencing of hemagglutinin (HA) gene and neuraminidase (NA) 

of 3 H5N1 isolates was done. Finally, two commercially available vaccines 

(Vectormune AI®  and Volvac B.E.S.T ®) were evaluated in commercial 

chicks in two different ages 21 days and 28 days. There were five groups, 

group1 vaccinated with (Vectormune AI®) alone; group 2 (Volvac B.E.S.T 

®) group 3 (Vectormune AI®  and Volvac B.E.S.T ®); group 4 (non-

vaccinated challenged) and group 5 was kept as non vaccinated non 

challanged group. 

The result revealed that there were 15 out of 40 broiler flocks were 

positive for HPAI H5 by RT-PCR 2 flocks in Alexandria ,7 El-Behera , 3 in  

EL-Gharbia and 3 in Kafer EL-Sheikh with a percentage of 22.5% 

,46.6%,42.8% and 33.3% respectively.  

Full gene sequencing of HA and NA for 3 isolates during 2017 

revealed a closely related phylogenetic analysis of all strains with the 

classical endemic HPAI H5N1 subclade 2.2.1.2 strains from Egypt, Gaza 

and Israel during 2014, 2015 and 2016 regarding both genes.  

The amino acid identities % of the selected isolates ranged from 95.4 

to 99.2 with the Egyptian isolates from 2008 and 2015 respectively .  

The highest HI titers at 28 days or 35 days of age was recorded in 

group 2 vaccinated with Vectormune AI® and Volvac BEST ® vaccine 7.5 

log2 at 28 day and 8 log2 at 35 day old and in group 1 vaccinated with 

Vectormune AI® vaccine 7.4 log 2 at 28 days and 7.8 log 2 at 35 days 

followed by group 3 vaccinated with Volvac BEST ® vaccine 3.6 log 2 at 28 

days and 4 log 2 at 35 days While, other control groups have the lowest 

titers 1.5 log 2 at 28 days and 0.6 log 2 at 35 days old.  
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Also, the first and the third groups have the highest HI titer when 

compared with other groups. Experimentally the rHVT-H5 vaccine appeared 

very protective for commercial chickens when used in one day-old chickens 

alone, so it is recommended to be used in areas with high infection. 
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