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PREFACE 
 
 Majority of economically important diseases of cattle, sheep, goat, swine, horses, dogs, cats, 
and poultry are caused by bacteria or viruses. It is therefore, obvious, that microbiology occupies a 
central part of veterinary curricula throughout the world. Microbiology is a rapidly growing field 
of medical and veterinary sciences. With the application of molecular techniques, applied to 
bacterial pathogens, our understanding of pathogenesis and reliability of diagnostic test procedures 
of many infectious diseases have been improved.  But, due to the rapid advances in knowledge 
during the past years, microbiology has developed into a subject of vast complexities.  
 This book on the principles of veterinary bacteriology and bacterial diseases of domestic 
animals and birds is a compilation of information presented in outline format. It seeks to serve 
multiple roles, including that of a textbook, a review and a laboratory manual. Therefore, recent 
scientific information having direct relevance for students of veterinary medicine, field 
veterinarians, and scientists engaged in research and production of veterinary immunobiologicals 
has been incorporated in the text. The arrangement and development of subjects included in this 
book are fundamentally based on my long experience of graduate and post-graduate teaching, 
disease investigation, research into development of novel bacterial vaccines and antibacterial 
agents, and manufacture and quality assurance of veterinary immunobiologicals. The defined goal 
of writing this book is to develop a learning resource for veterinary students and professionals.  
 Firstly, the book is intended for use by graduate and post-graduate students experiencing their 
initial exposure to veterinary pathogenic bacteriology. A student should not only acquire the basic 
information on bacterial pathogens and their diagnostic procedures, but also develop an 
understanding of complexity of bacterial pathogenesis. For that, emphasis is placed on correlating 
fundamentals of bacteriology, immunology and pathology with the clinical aspects of diseases 
caused by the bacterial pathogens. Secondly, the text serves a reference base for Clinical 
Bacteriologists, Teachers and, Scientists and Vaccinologists engaged in research, production and 
quality assurance of bacterial vaccines and immunodiagnostic agents. To that end, the text is 
intended to supplement and complement the work of a large number of veterinary scientists, 
numerous books, and research publications on various aspects of bacteriology, immunology, 
medicine and, information on therapy and vaccines that are currently available to the profession.   
 The book has been divided into 3 sections. The Section 1, General Bacteriology, contains 4 
chapters encompassing classification, structure and function, immune response and, pathogenesis 
of bacteria. Section 2 is concerned primarily with those species of bacteria, rickettsia, chlamydia 
and mycoplasma that are pathogenic to animals. The general morphological physiological and 
pathogenic characteristics, and the diseases caused by these microorganisms are emphasized. 
Section 3 contains 3 chapters that incorporate relevant information on biosafety aspects of clinical 
microbiology, diagnosis of bacterial infections, antibiotics and therapy of diseases, and on 
bacterial vaccines and vaccination. 
 I hope, the book will be a useful text in veterinary microbiology and will serve to fill an 
important niche in veterinary education in India. 

 
MAYANK RAWAT 

Principal Scientist 
Izatnagar             



 
 
 
 
 

  



 
CONTENTS 

 
 Preface 

SECTION: 1. GENERAL BACTERIOLOGY 

 Chapter: 1. Classification of Pathogenic Bacteria 3 

 Chapter: 2. Bacterial Cell Structure 14 

 Chapter: 3. Immune system: Immunity against Bacterial Pathogens 50 

 Chapter: 4. Pathogenesis of Bacterial Infections 64 

 

 

SECTION: 2. PATHOGENIC BACTERIA 

A. The Spirochaetes 

 Chapter: 5.  Leptospira, Treponema and Borrelia   105 

B. Aerobic/Microaerophilic, Motile, Helical/Vibrioid Gram-negative Bacteria 

 Chapter: 6. Campylobacter   123 

C. Gram-negative Aerobic/Microaerophilic Rods /Cocci 

 Chapter: 7. Bordetella 141 

 Chapter: 8. Taylorella 163 

 Chapter: 9.  Brucella 167 

 Chapter: 10. Moraxella 184 

 Chapter: 11. Pseudomonas 188 

 Chapter: 12. Burkholderia 197 

D. Family Enterobacteriaceae 

 Chapter: 13.  Escherichia; E. coli 226 

 Chapter: 14. Salmonella 248 

 Chapter: 15. Shigella and Klebsiella 289 

 Chapter: 16. Yersinia 294 

E. Family Pasteurellaceae 

 Chapter: 17. Haemophilus and Avibacterium 303 

 Chapter: 18. Actinobacillus 316 

 Chapter: 19.  Pasteurella and Mannheimia 331 

F. Obligate Intracellular Bacteria 

 Chapter: 20.Coxiella, Rickettsia, Cowdria, Neorickettsia, Ehrlichia and Anaplasma 361 

 Chapter: 21. Chlamydia 380 



G. Gram-positive Aerobic Cocci 

 Chapter: 22. Staphylococcus 401 

 Chapter: 23. Streptococcus 418 

H. Gram-positive Aerobic Spore-forming Rods 

 Chapter: 24. Bacillus 459 

I. Anaerobic Pathogenic Bacteria 

 Chapter: 25. Clostridium 479 

 Chapter: 26. Dichelobacter and Fusobacterium 535 

J. Pathogenic Gram-positive, Non-spore forming Bacilli   

 Chapter: 27. Erysipelothrix 555 

 Chapter: 28. Listeria 566 

 Chapter: 29. Corynebacterium, Arcanobacterium and Rhodococcus 575 

K. The Actinomycetes 

 Chapter: 30. Actinomyces 595 

 Chapter: 31. Nocardia 602 

 Chapter: 32. Dermatophilus  608 

L. Acid-fast Bacteria 

 Chapter: 33. Mycobacterium 615 

M. Cell wall Deficient Bacteria 

 Chapter: 34. Mycoplasma and Ureaplasma 651 

 

 

SECTION: 3. 

BACTERIOLOGICAL TECHNIQUES AND CLINICAL BACTERIOLOGY, 
BACTERIAL VACCINES 

 Chapter: 35. Principles and Practice of Biosafety in Clinical Bacteriology 690 

 Chapter: 36. Principles and Techniques of Diagnostic Veterinary Bacteriology 709 

 Chapter: 37. Bacterial Vaccines 817 


