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Abstract 

The present work was planned to study the immune response of chickens vaccinated 

with locally prepared combined inactivated vaccine of M. gallisepticum and P. multocida 

adjuvanted with Montanide ISA70. 150, 4 weeks old specific pathogen free chickens were 

divided into five groups, the 1
st
 group was vaccinated with P. multocida vaccine, the 2

nd
 

group was vaccinated with M. gallisepticum vaccine, the 3
rd

 group was vaccinated with 

combined M. gallisepticum and P. multocida vaccine, the 4
th

 group was vaccinated with 

imported M. gallisepticum vaccine and the 5
th 

group was kept unvaccinated as a control 

group. The prepared vaccines were evaluated by determination of the cellular immunity by 

heterophils/lymphocytes ratio and measurement of nitric oxide in the supernatant of 

macrophage, and evaluation of the humoral immunity by indirect haemagglutination, 

haemagglutination inhibition and ELISA techniques. The potency of the vaccines were 

evaluated by the challenge and passive mouse protection tests against the challenge with the 

virulent strain of M. gallisepticum (Eis3-10 strain) and P. multocida (serotypes A and D). 

The results showed that combined inactivated vaccine of M. gallisepticum and P. multocida 

adjuvanted with Montanide ISA70 induced high and long duration of antibody response and 

significant protection against the challenge with virulent strain of M. gallisepticum (Eis3-10 

strain). 

Keywords: M. gallisepticum, P. multocida, inactivated vaccine, chickens, Montanide 

ISA70.   





  

 

 

 

My sincere special dedication to: 

My Mother,  

My Father, 

My Sisters 

 





Acknowledgement 

First of all, I wish to thank ALLAH for helping me to complete this work and supported 

me with his blessing and unlimited care. 

I am deeply grateful to Late Mahmoud Essam Hatem, Professor of Microbiology, 

Faculty of Veterinary medicine, Cairo University, for his sincere advice and help. 

I would like to express my heartfelt thanks and appreciation to Prof. Dr. Jakeen Kamal 

Abd El-Haleem El-Jakee, Professor of Microbiology and Vice dean for graduate studies and 

research affairs, Faculty of Veterinary Medicine, Cairo University, for her kind supervision, 

interest, valuable advice and giving almost help to accomplish this work. 

I would like to express my sincere gratitude to Prof. Dr. Wafaa Abd El Ghany Abd El 

Ghany, Professor of Poultry Diseases, Faculty of Veterinary Medicine, Cairo University, for her 

kind supervision, interest, valuable advice and giving almost help to accomplish this work. 

Words cannot express my deepest thanks and gratitude to Dr. Eman Mohammed El-

Rawy, Chief Researcher and Head of Aerobic Bacterial Vaccines Department, Veterinary Serum 

and Vaccine Research Institute, Abbasia, Cairo for her valuable help, advices and faithful 

supervision till the end of the present work. 

My deep gratitude to Dr. Mona Mohammed Shaker, Chief Researcher in Mycoplasma 

Department, Animal Health Research  Institute, Dokki, Giza  for her great help during the 

practical part and valuable advice to accomplish this work. 

Great thanks to staff members of the Aerobic Bacterial Vaccines Department, Veterinary 

Serum and Vaccine Research Institute, Abbasia, Cairo for their continuous help and 

encouragement. 

Great thanks to staff members of the Mycoplasma Department, Animal Health Research 

Institute, Dokki, Giza for their great help during the practical part. 





List of contents 

 PAGE 

Introduction……………………………………………………... 1 

Review of literature…………………………………………….. 5 

2.1. M. gallisepticum …………………………………………...  5 

2.1.1. History ………………………………………………….. 5 

2.1.2. Etiology ………………………………………………….  7 

2.1.3. Pathogenesis and immunity ……………………………... 10 

2.1.4. Isolation and identification ……………………………… 15 

2.1.5. Serological identification ………………………………... 18 

2.1.6. Economic importance……………………………………. 20 

2.1.7. Vaccination………………………………………………. 21 

2.2. P. multocida……………………………………………………… 29 

2.2.1. History…………………………………………………… 29 

2.2.2. Etiology………………………………………………….. 31 

2.2.3. Pathogenesis and immunity……………………………… 34 

2.2.4. Isolation and identification………………………………. 36 

2.2.5. Serological identification ………………………………… 38 

2.2.6. Economic importance…………………………………….. 39 

2.2.7. Vaccination……………………………………………….. 39 

Materials and methods…………………………………………. 43 

3.1. Materials…………………………………………………………. 43 

3.1.1. Strains used……………………………………………… 43 

3.1.2. Imported M. gallisepticum vaccine…………………….... 43 

3.1.3. Laboratory animals and birds …………………………... 44 

3.1.4. Culture media…………………………………………..... 45 

3.1.5. Supplements……………………………………………... 46 

3.1.6. Stains used………………………………………………. 47 

3.1.7. Materials used for vaccines preparation…………………. 47 

3.1.8. Materials used for measurement of NO concentration in 

the supernatant of macrophage………………………………… 

48 

3.1.9. Materials used for IHA test……………………………… 48 

3.1.10. Materials used for HI test………………………………. 49 

3.1.11. Materials used for ELISA test………………………….. 49 

3.1.12. Equipments and apparatus ……………………………... 50 

 

3.2. Methods…………………………………………………………... 

 

51 

3.2.1. Preparation of inactivated oil emulsion M. gallisepticum 51 



II 
 

vaccine…………………………………………………………. 

3.2.2. Preparation of inactivated oil emulsion P. multocida 

vaccine…………………………………………………………. 

52 

3.2.3. Preparation of combined inactivated oil emulsion vaccine 

of M. gallisepticum and P. multocida…………………………... 

53 

3.2.4. Evaluation and quality control of the prepared vaccines....  53 

3.2.5. Experimental design…………………………………….... 54 

3.2.6. Evaluation of the cellular immunity ……………………... 57 

3.2.6.1. Determination of H/L ratio…………………………….. 57 

3.2.6.2. Measurement of NO concentration in the supernatant of 

macrophage……………………………………………………… 

57 

3.2.7. Evaluation of the humoral immunity ……………………. 58 

3.2.7.1. IHA test……………………………………………….. . 58 

3.2.7.2. HI test ……………………………………………….…  60 

3.2.7.3. ELISA test……………………………………………...   64 

3.2.7.3.1. M. gallisepticum ……………………………………. 64 

3.2.7.3.2. P. multocida………………………………………………..   66 

3.2.8. Evaluation of the potency of the vaccines………………... 69 

3.2.8.1. Passive mouse protection test ………………………….. 69 

3.2.8.2. Challenge test………………………………………….   70 

3.2.8.2.1. M. gallisepticum………………………………………….   70 

3.2.8.2.2. P. multocida……………………………………………….   70 

Results…………………………………………………………….. 71 

4.1. Results of sterility, purity and safety tests of the prepared 

vaccines………………………………………………………… 

71 

4.2. Evaluation of the cellular immune response of chickens that 

vaccinated with different vaccines ……........................................ 

71 

4.2.1. Determination of H/L ratio ……………………………….  71 

4.2.2. Estimation of NO concentration in the supernatant of 

macrophage……………………………………………………… 

76 

4.3. Evaluation of the humoral immune response of chickens 

that vaccinated with different vaccines……................................. 

80 

4.3.1. IHA test…………………………………………………..  80 

4.3.2. HI test ……………………………………………………. 86 

4.3.3. ELISA test ……………………………………………….. 90 

4.4. Evaluation of the potency of the vaccines………………….. 97 

4.4.1. Passive mouse protection test ……………………………. 97 

4.4.2. Challenge test ……………………………………………. 100 



III 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion………………………………………………………… 103 

Summary…………………………………………………………. 115 

References………………………………………………………… 120 

Arabic summary  


