Animal husbandry microbiology
1. Basic information

Course title: Animal husbandry microbiology

Course code: 05110320
Total teaching hours: _56_, among which_40_ hours for lectures, _16_ hours for experiments, _0_hours for on-line teaching.
Credits: 2.5
Type of the course: compulsory
Teaching terms: spring 
Owner of the course: (Teaching group of Microbiology Infectious Disease, Department of Preventive Medicine, College of Veterinary Medicine)
Majors applicable: animal husbandry, genetics, animal nutritional, food professionals
Prerequisites: biochemistry, animal physiology
Person in charge of the course: Chen Fuyong
2. Course description 
Animal husbandry microbiology is the discipline which evolved from the basis on general microbiology, agricultural microbiology, industrial microbiology, food microbiology and veterinary microbiology, combined with the development of new technology, such as molecular biology, molecular immunology, immunohistochemistry, immunoelectron microscopy, monoclonal technology, immune enzyme technology, computer technology, PCR and other technologies, these technologies continue to be applied to the basic theory of microbiology and professional technology. Describe the basic theory and basic knowledge of the morphology, structure, physiology, taxonomy and ecology of microbiology,the interaction between microbiology and external environmental conditions and the microbial mutation, infection and immunity,etc. The main features of many important livestock and poultry pathogenic microbiology and their harm to the livestock industry were introduced,   highlighting the modern diagnostic techniques and new methods and the immunization of important diseases. In addition, elaborate the feed processing or preparing, livestock products processing, testing, storage and other aspects of knowledge involved in microbiological techniques.
3. Design of each teaching section

the lecture part:朗读显示对应的拉丁字符的拼音
Introduction (1 hour)
contents and requirements:

1 preliminary understanding of the concept of micro-organisms and microbiological and the development of microbiology.
2 clear mandate of this course
First, generality (28 hours)

Chapter 1, prokaryotic microorganisms (4 hours)
contents and requirements:
Section I bacteria
1 understand the basic shape and size of bacteria, bacterial general and special structure and the function of these structures.
2 understand the material needs of physiological activities, the role of the process, metabolites and the growth and reproduction of bacteria.
3 understand the introduction to classification of bacteria, biological status and the naming of bacteria.

Section II the other prokaryotic microorganisms
1 know other types of microorganisms, such as actinomycetes, spirochetes,                            
rickettsia, chlamydia, mycoplasma.
② cite other aspects features and the relationship between these organisms and infectious diseases of livestock and poultry.
Chapter 2, fungi (2 hours)
contents and requirements:
Section I yeast
Section II mold
Section III Basidiomycetes
① know general morphology, structure and reproductive characteristics of fungi (yeasts, molds, Basidiomycetes).
2 understand the growth and reproduction conditions,isolation and culture methods of fungi.
3 understand summary of fungi classification.
Chapter 3, viruses and other types of microorganisms (3 hours)
contents and requirements:
Section I viral shape, size and structure
Section II the chemical composition of the virus
Section III viral resistance
Section IV viral proliferation and artificial culture
Section V roles in the pathogenesis and interference of the virus 
Section VI phage
Section VII subviral
Section VIII classification and naming of the virus 
① understand viral shape, size, structure, replication and classification profile.

② cite other aspects features and the relationship between the micro-organisms and infectious diseases of livestock and poultry.

Chapter 4, the impact of external factors on the micro-organisms (3 hours)
contents and requirements:
Section I physical factors
Section II chemical factors
Section III biological factors
1 understand the role of external factors on microorganisms.
2 understand and master a variety of methods and mechanism of disinfection, sterilization, antiseptic, antibacterial.
3 understand the relationships between microorganisms and microorganisms, relationships between microorganisms and other organisms.
Chapter 5, the distribution and function of microorganisms in nature (2 hours)
Section I microbe of normal animals 
Section II microbe of the soil, air, water
Section III microbial transformation role of material recycling in the nature
contents and requirements:
① understand microbial role and significance in the process of decomposition and synthesis of the natural organic matter. 
1 understand the role of micro-organisms involved in circulation and transformation of carbon, nitrogen, sulfur, phosphorus and other substances. 
2 comprehensive understand the presence and distribution of microorganisms in the nature; strengthen the concept of aseptic.
3 understand the source and the impact of microorganisms in the soil, air, water (especially pathogenic micro-organisms), recognize the microorganisms significance of   environmental health, fertility and epidemiological of livestock and poultry; 
4 understand the microbial distribution of normal animal, particularly the microbial distribution and role in the animal digestive tract. 
Chapter 6, microbial genetic and variability (2 hours)
Section I concept of microbial heredity and variation
Section II phenotypic variation of common micro-organisms 
Section III mechanism of Microbial mutation
Section IV preservation of microbial bio-variant strain 

contents and requirements:
1 understand the mechanism of microbial variation.
2 understand the common phenomenon of microbial variation.
3 artificial methods to obtain microbial variation strains and their significance of 

livestock production.
Chapter 7, the basis of animal immunology (12 hours)
Section I immune system
Section II antigen
Section III immune response
Section IV anti-infective immunity
Section V allergy 
Section VI immunology technology
Section VII immunology application of the livestock production 
contents and requirements:
1 understand the pathogenic role of pathogenic microorganisms, the relationship between incidence, prevalence and outcome of infectious diseases;
2 understand the mechanism of animal body to produce immunity;
3 understand the characteristics of antigens and antibodies and the common antigen- antibody reaction.
4 understand and master the knowledge of immunology, full use of the role of a variety of animal biological products in livestock production.
Second, described separately(12 hours)
Chapter 8, important pathogenic microorganisms (6 hours)

Section I pathogenic microorganisms and infection

Section II common prokaryotic pathogenic microorganisms of livestock and poultry
Section III common eukaryotic pathogenic microorganisms of livestock and poultry
Section IV common viruses of livestock and poultry

contents and requirements:
1 understand main features, disease and its prevention and treatment methods of major infectious pathogens of livestock and poultry (including: Staphylococcus, Streptococcus, Salmonella, E.coli, Pseudomonas aeruginosa, Bacillus mallei,Brucella, Bordetella, Pasteurella multocida,Haemophilus,Fusobacterium genus,Bacillus anthracis,Erysipelas bacteria, Listeria, Mycobacterium, Leptospira, mycoplasma, pathogenic fungi, Classical Swine fever virus, Bovine transmissible gastroenteritis virus, influenza virus, pox virus, foot and mouth disease virus, rabies virus, Marek's virus, avian leukemia virus, Newcastle disease virus, infectious bronchitis virus, herpes adenovirus, avian infectious bursal virus, etc.)
2 understand the diagnosis and identification general steps of pathogenic microorganisms and collection methods of test materials
Chapter 9, feeding microbiology (2 hours)

Section I microorganisms of feed

Section II roughage processing and microbial activity

Section III microorganisms of silage

Section IV single cell protein feed

Section V microorganisms of feed additives

Section VI microorganisms and poisoning feed

contents and requirements:
understand the preparation of silage, production technology of fermented feed and single cell protein feed, master the role played by common microbial fermentation and their regulation mechanisms.
Chapter 10, microorganisms in milk and dairy products (2 hours)
Section I microorganisms in milk 

Section II dairy microorganisms
contents and requirements:
1 understand the sources and types of microorganisms in raw milk and dairy products , possible pathogenic microorganisms in milk and dairy products 

2 understand the role and impact of microorganisms in milk and dairy products.
3 know the health measures to ensure the quality of fresh milk , microbiological test methods of fresh milk.
Chapter 11, microorganisms of meat, eggs and fur (2 hours)
Section I microbiology of meat
Section II microbiology of processing meat products
Section III the source of microbial contamination in eggs
Section IV the role of microbial contamination of the eggs
Section V the principles and methods of storage of fresh eggs
Section VI the microbiological inspection of eggs and egg products 
contents and requirements:
1 understand the microbial sources and type of meat and eggs, the possible pathogens.
2 understand the corruption role of microorganisms of meat and eggs, the microbial control of preservation and process.
3 understand the microbiological examination methods of meat, egg products.
Exercise jobs: key summary and questions of each chapter.
the experimental part
First experiment: the use of an ordinary optical microscope and observation of bacteria morphological characteristics (2 hours)
contents and requirements:
1. understand the microscopic structure principle, the proper use of oil immersion microscopy.
2. understand the basic shape and structure of bacteria.
test report: draw bacteria morphological chart (Staphylococcus, Streptococcus, Bacillus, Vibrio) 

Second experiment:observation of other microbial forms and media preparation
 (2 hours)
contents and requirements:
1. observe the morphological characteristics of chlamydia, Rickettsia, Actinomyces, spirochetes, mycoplasma and virus inclusion body.
2. master the thoery and principle of the general media preparation
3. familiar with the process of culture media preparation
4. learn the usage of the commonly used laboratory equipment朗读显示对应的拉丁字符的拼音
test report:draw morphological chart of Rickettsia, Actinomyces, spirochetes, mycoplasma and virus inclusion bodies
Third experiment: examination of the special structure of bacteria and Gram Tablets preparation (2 hours)
contents and requirements:
1. understand the preparation of the stained and not stained bacteria specimens
2. master bacterial Gram stain and other various special staining.
3. inspection and staining of bacterium special structure.
4. bacterial motility examination by darkfield microscope
test report:draw the map of gram-made films, spores, flagella and capsule
Fourth experiment: isolation of bacteria and fungal slide culture, fungal specimens tablets preparation and the specimen examination (2 hours)
contents and requirements:
1. preparation of fungi flooding films and medan stain sheet.
2. morphological inspection of fungi (molds, yeasts, Basidiomycetes).
3. fungal slide culture.
4. master the basic essentials of isolated aerobic bacteria (including fungi).
5. understand the principles of isolation and culture of anaerobic bacteria and commonly used isolated methods.
6. grasp fishing ,pure culture and transplantation of bacteria.
test report:draw morphological chart of molds, yeasts, Basidiomycetes
Fifth experiments: bacterial transplant, inspection of bacterial culture characteristics and biochemical characteristics (2 hours)
contents and requirements:
1.understand the growth performance of bacteria in solid and liquid culture and the significance of identifying.
2.identify the colonies characteristics of the various bacteria and fungi.
3.master the determination of metabolites by biochemistry in the process of bacterial growth and reproduction, such as: M.R test, V.P test, indole test, H2S test, H2O2 enzyme test, nitrate reduction test, citrate utilization test.
test report: describe the cultural characteristics of bacteria, record the process of biochemical reactions and the experimental results
Sixth experiment: viral isolation, culture and animal experiments, the commonly used serological reaction (2 hours)
contents and requirements:
1. master viral isolation techniques, sample handling, embryo, cells seeded, check lesions.
2. master tube agglutination of brucellosis and determination standard 
3. hemagglutination inhibition test (HA, HI)
4. serological tests, precipitation reactions, labeled antibody technique such as fluorescent antibody test, enzyme-linked immunosorbent assay and so on.
test report: record test results based on samples submitted 

Seventh experiment: knowledge of important pathogenic microorganisms (bacteria) 
(2 hours)
contents and requirements:
1.recognize the morphological and cultural characteristics of the several major pathogens (Staphylococcus aureus,Streptococcus,E.coli, Salmonella abortion horses, Brucella, Pasteurella, Bacillus anthracis, Clostridium perfringens, swine erysipelas bacillus, Mycobacterium tuberculosis, etc.).
2. understand the impact of chemicals on pathogens, drug susceptibility test.
test report: draw the formal maps of Bacillus anthracis, Clostridium perfringens, swine erysipelas bacillus, Mycobacterium tuberculosis, report the results of drug sensitivity tests
Eighth experiment:form check of lactic acid bacteria, the most approximate determination of coliform bacteria in the milk, the microbial examination of water, soil and air (2 hours)
contents and requirements:
1. understand the lactic acid bacterial form of compound silage.
2. learn the determination of bacterial total number in soil.
3. understand the most approximation determination of coliform bacteria in raw milk.
test report: report the tested data and analysis of test results
Required to master general basic theory, basic knowledge and basic skills of general microbiology, establish the concept of microbiology, sterile, disinfection, sterilization and the spread prevention of pathogenic microorganisms, understand the basic concepts of infectious and immune, the main features of common animal pathogens, and connection with the incidence and prevalence of infectious diseases of livestock and poultry, learn the principles of prevention and control knowledge of microbiology and the initial diagnosis related to pathogenic microorganisms, understand and master the basic theory and knowledge related to microbiological and its activities in the feed production, processing and livestock production , processing,
Laboratory is not open laboratory.
4. Teaching materials or references: 

Materials:Animal husbandry microbiology, Huang Qingyun, China Agricultural Press, May 2003, (Fourth Edition)
References: animal virology, food microbiology, microbiology, animal immunology, veterinary microbiology, epidemiology of livestock,livestock products processing, lab manual of lactic acid bacteria, microbial zymology
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