
课程名称
兽医微生物学
1、 课程基本情况
课程编号：05110460
课程总学时：64
课程学分：4.0
课程分类：必修 

开课学期：春季 
开课单位：动物医学院预防兽医学系传染病学与微生物学教研室 
适用专业：动物医学专业
所需先修课：动物生物化学
课程负责人：郭鑫，盖新娜
2、 课程内容简介
    兽医微生物学是兽医专业的一门专业课，该课程研究了微生物与畜禽疾病的关系，并利用微生物学与免疫学的知识和技能来诊断、防治畜禽的疾病和人畜共患病。本课程主要由三大部分构成，第一部分为细菌学总论，主要讲述了细菌的形态构造特征、生物代谢特性、细菌致病机制及外界因素对细菌影响等；第二部分为细菌学各论部分，重点讲述了对畜禽致病细菌的形态特性、培养特性、生化特性、致病机制及微生物学诊断方法，其中诊断部分为核心内容；第三部分为病毒学，主要讲述病毒的特点、结构、繁殖机理、理化特性、分离培养方法等。病毒学各论部分包含引起畜禽病毒病的各种病毒，其中微生物学诊断部分是课程的重点。
三、各部分教学纲要

课堂讲授部分教学内容要点、基本要求及学时数等：
绪论（2学时）
主要讲授微生物的定义、特点、发展阶段，介绍微生物学的几位重要奠基人，现代微生物学的进展及学习本课程的目的、方法和意义。
第一章 细菌的形态及结构（4学时）
对细菌的形态简单讲述，重点讲述细菌的基本结构与特殊结构。基本结构中革兰氏阳性菌与革兰氏阴性菌的细胞壁区别及质粒做为重点内容，特殊构造中荚膜、芽孢、菌毛、鞭毛的特点、功能及染色方法做为主要内容。
第二章  细菌生理学（3学时）
本章是细菌学的基础理论部分，细菌的化学组成、物理性状、细菌营养需要、营养类型、细菌的代谢、呼吸与发酵、生化反应的机制与类型、细菌生长繁殖的条件与生长曲线等。要重点讲清生化反应的意义。
第三章  外界因素对细菌的影响（2学时）
外界因素包括物理因素、化学因素、生物因素等，要讲述这些因素中温度、光线、消毒剂对细菌的影响，要明确几个重要的概念，如消毒、灭菌、防腐、无菌操作等；噬菌体与寄生细菌的关系及噬菌体的应用要重点讲述。
第四章  细菌在自然界的分布（1学时）
细菌在土壤、空气、水中的来源、分布概括及检查的方法与原则，重点讲述无菌动物、悉生动物和无特定病原体动物的概念及培育的目的。
第五章  病原菌的致病作用（4学时）
构成病原菌毒力的因素及毒力测定方法，内、外毒素的区别，病原菌引起传染的条件及病原菌在宿主体内的分布与排出概括。
第六章  细菌的变异（2学时）
常见的细菌变异现象，其中重点讲述毒力变异与耐药性变异；细菌的遗传性变异的机制，重点讲述细菌的基因转移类型，基因工程的步骤与在实践中的重点意义。
第七章  细菌的分类与命名（2学时）
讲述细菌分类的依据方法、细菌种的划分和种以下的分类单位，明确细菌命名的规则。
第八章  革兰氏阳性球菌（2学时）
葡萄球菌属种，金黄色葡萄球菌的培养特性、致病机制及诊断方法为重点；链球菌属中，马腺疫链球菌及致乳房炎的链球菌为主要内容。
第九章  革兰氏阴性需氧杆菌（2学时）
讲述马鼻疽杆菌、绿脓杆菌、布氏杆菌的培养特性及微生物学诊断方法，要明确布氏杆菌对人类的危害性。
第十章  革兰氏阴性兼性厌氧杆菌（4学时）
肠杆菌科中，以大肠杆菌、沙门氏菌为主，其重点为抗原结构、染色及培养特性、鉴别诊断等，嗜血杆菌的“卫星现象”与致病特点，巴氏杆菌的形态与染色特点、致病性及诊断要点。
第十一章  形成芽孢的细菌（3学时）
炭疽杆菌要重点讲述形态、染色特点、培养特性、微生物血诊断方法与注意事项，对人畜的致病性等。梭菌属的培养方法、致病特点、诊断方法等，其中以魏氏梭菌为主。简要介绍弯曲菌属、螺杆菌属、弧菌科等内容。
第十二章  革兰氏阳性无芽孢杆菌（1学时）
以猪丹毒杆菌为重点，形态特点、培养特性、致病性和诊断方法。
第十三章  放线菌（1学时）
本章以结核杆菌为重点，抗酸染色的特性、培养特性、微生物学诊断方法。
第十四章  螺旋体科（1学时）
本章以猪痢疾密螺旋体、钩端螺旋体为主要内容，病原体的观察方法、培养特性及诊断方法。
第十五章  支原体（1学时）
重点讲述支原体的生物学性状，培养要求与方法，支原体的分离与鉴定步骤，几种支原体的致病特点。
第十六章  立克次氏体与衣原体（1学时）
立克次氏体的主要特征，衣原体的特性、分类、鹦鹉衣原体对人、动物的致病性。
第十七章  病毒总论（共14学时）
第1节 病毒的定义与特点（1学时）
简述病毒学的发展史，重点讲述病毒的定义、特点及与其他微生物的主要区别。
第2节 病毒的形态与结构（1学时）
讲述病毒的形态及分析方法，重点讲述病毒的结构特点与化学组成，明确几个概念，如核衣壳、囊膜、纤突等。
第3节 病毒的分类与命名（1学时）
介绍病毒的分类依据及分类现状，明确病毒种、属的划分，了解病毒命名的规则。
第4节 病毒的抵抗力（1学时）
影响病毒感染性的化学、物理及生物学方法。 明确病毒毒力增强及减弱的方法及其重要的实践意义。
第5节 病毒的复制（2学时）
讲述病毒的复制过程及各阶段的特点，重点讲述病毒的生物合成。要明确几个重要的概念，如复制周期、隐蔽期等；
第6节 病毒的遗传与进化（2学时）
病毒变异的机制，其中重点讲述病毒基因重组的发生机制，讲述病毒的人工诱变技术，病毒遗传进化的研究方法及其重要意义，明确以下几个重要概念，如突变、缺损型干扰突变株、基因重组、表型混合、准种、重配、复活、补偿性作用等。
第7节 病毒与细胞的相互作用（2学时）
病毒的分离与培养方法及其优缺点，重点讲述病毒的细胞培养技术，介绍病毒在细胞内增殖的检测及常用鉴定方法，重点讲述病毒数量及感染性的测定方法，以病毒的半数感染量的测定为重要内容。明确几个概念，如细胞病变效应、蚀斑、PFU、LD50、TCID50等。
第8节 病毒的致病机理（2学时）
病毒对机体的致病作用与机理，病毒感染的临床类型，着重讲述病毒感染不同临床类型的特点。
第9节 病毒病的微生物学诊断方法（2学时）
病毒病的微生物学诊断方法，病毒理化性质的鉴定及分子生物学技术在病毒病诊断中的具体应用。
第十八章  病毒各论（10学时）
以临床常见的病毒为重点，如新城疫病毒、马立克病毒、法氏囊病病毒、猪瘟病毒、口蹄疫病毒等，其它做一般讲述。讲述病毒的形态及结构特点，重点讲述病毒的微生物学诊断方法及在兽医临床的危害性。
第十九章  病原真菌（4学时）
真菌的概述：皮肤丝状菌对动物的致病性；烟曲霉菌的形态特点。
四、使用教材或主要参考书： 
使用教材：《兽医微生物学》 陆承平主编，中国农业出版社，2007年，第四版
主要参考书：《兽医微生物学》甘肃农大主编，中国农业出版社，2007年，第四版
《微生物学教程》周德庆主编，高等教育出版社，2002年，第二版
《医学微生物学》陆德源主编，人民卫生出版社，2007年，第六版
《动物病毒学》殷震主编，科学出版社，1997年，第二版
《Brock Biology of Microorganisms》Madigan M T, Martinko J M, Parker J.  New Jersey: Prentice Hall Inc. 2003,10th ed.
《Hirsh, Dwight C.Veterinary microbiology》 
Ames, Iowa :Blackwell Pub.,2004.

微生物学相关网站：http://micronet.im.ac.cn/ 
http://www.scitom.com.cn

http://www.stemcell.com.cn/basic/basic.html

http://www.biotech.org.cn/

http://hermes.ucd.ie/indmicro/lecture/
执笔人：郭鑫,盖新娜
审定人：杨汉春
                                      年    月    日制定
English name of the course
Veterinary Microbiology
1. Basic information

Course code: 05110460
Total teaching hours: _64_, among which__64__ hours for lectures, _0_ hours for experiments, __0__hours for on-line teaching.  
Credits: 4.0
Type of the course: compulsory 
Teaching term: spring 
Owner of the course: Teaching group of Infectious Diseases and Microbiology, Department of Preventive Veterinary Medicine, College of Veterinary Medicine 
Majors applicable: Veterinary Medicine
Prerequisite: Animal Biochemistry
Persons in charge of the course: Guo Xin, Ge Xinna 
2. Course description 

    As a special subject of veterinary medicine major, Veterinary Microbiology lets us recognize the relationships between microorganism and livestock or poultry diseases. The knowledge and skills from microbiology and immunology are often used to diagnose and prevent animal diseases and zoonosis. The course includes three parts. The first one about general bacteriology mainly introduces bacteria morphologic and structural characteristics, metabolic features, pathogenic mechanism and the impacts by external factors, and so on. Individual microorganism as the second portion chiefly concerns those important pathogens with morphological properties, cultural characters, biochemical specificities, pathogenic mechanism and related microbiological diagnosis methods. Among these contents pathogen diagnosis is the key point. The third section, virology, focuses on virus generality such as characteristics, structures, reproductive mechanism, physics and chemistry features, isolation and some viruses causing frequent livestock and poultry diseases. In a word, the microbiological diagnosis is the emphasis of the course.
3. Design of each teaching section

Main contents of each teaching section, basic requirements, and teaching hours：
Introduction (2 hours)
This mainly introduces microbial definition, characteristics, development stages, several important founders of microbiology, the progress of modern microbiology and the purpose, methods and significance of this course.

Chapter One Bacterial shape and structure (4 hours)
About the bacterial shape and highlighting the basic structure and the special structure of bacteria. As for basic structures, main contents include the plasmid and the difference between the cell walls of gram-positive bacteria and gram-negative bacteria. Basic points about special structures include the characteristics, functions and staining methods of the capsule, spore, pilus and flagellum.
Chapter Two Bacterial physiology (3 hours)
This chapter is the basic theory of bacteriology, bacterial chemical composition, physical properties, bacterial nutritional needs, nutritional type, bacterial metabolism, respiration and fermentation, mechanisms and types of the biochemical reaction, conditions for bacterial growth and reproduction and growth curve. To focus on clarifying the significance of biochemical reaction.
Chapter Three Effect of external factors on bacteria (2 hours)
External factors on bacteria include physical factors, chemical factors and biological factors, involving temperature, light, disinfectant; To explain the definition of several important concepts, such as disinfection, sterilization, antisepsis, asepsis, etc.; the relationship between phage and parasitic bacteria and the application of phage.
Chapter Four Bacterial distribution in the nature (1 hour)
About bacterial sources, distribution, inspection methods and general principles in soil, air, water; To highlight the concepts and cultural purposes of sterile animals, gnotobiotic animals and specific pathogen free animals.
Chapter Five Pathogenic action (4 hours)
 To focus on pathogenic virulence factors and virulence determination; the difference between endotoxin and exotoxin, the infective conditions caused by bacteria and the distribution and elimination of pathogens in the host.
Chapter Six Bacteria variation (2 hours)
About common bacteria variation, highlighting the virulence variation and drug resistance mutation; about bacterial genetic variation mechanisms, highlighting the types of transgenosis, steps of genetic engineering and its key significance in practice.
Chapter Seven Bacteria classification and nomenclature (2 hours)
About basis and methods of bacteria classification, bacterial species delineation and classification of the following types of units; clearing the rules for nomenclature.
Chapter Eight Gram-positive coccus (2 hours)
As for Staphylococcus species, cultural characters, pathogenic mechanism and diagnosis methods of Staphylococcus aureus are main points; as for Streptococcus, Streptococcus equi and Streptococcus causing mastitis is emphasis.
Chapter Nine Oxygen gram-negative bacteria (2 hours)
About cultural characters and microbiological diagnosis methods of Glanders bacillus, Pseudomonas aeruginosa and Brucella; To clear the dangers of brucella to human.
Chapter Ten Gram-negative facultative anaerobic (4 hours)
To Escherichia coli and Salmonella in Enterobacteriaceae, focusing on antigen structure, staining and cultural properties, differential diagnosis; "satellite phenomenon" and pathogenic characteristics of Haemophilus, morphology and staining characters, pathogenesis and diagnosis of Pasteurella.
Chapter Eleven Bacteria with spores (3 hours)
To focus on morphology and staining properties, cultural characters, microbiological diagnosis methods and precautions, pathogenesis to humans and animals of Bacillus anthracis; cultural methods, pathogenic characteristics, diagnosis methods of Clostridium, which mainly introduce Clostridium welchii; To briefly introduce Campylobacter, Helicobacterium, Vibrionaceae and so on.
Chapter Twelve Gram-positive bacillus without spores (1 hour)
To focus on Erysipelothrix rhusiopathiae, such as morphological characteristics, cultural properties, pathogenicity and diagnosis methods.
Chapter Thirteen Actinomyces (1 hour)
To focus on Tubercle bacillus with acid-fast staining properties, cultural characters and microbiological diagnosis methods.
Chapter Fourteen Spirochaetaceae (1 hour)
To focus on Treponema hyodysenteriae and Leptospira, their observation methods, cultural characters and diagnosis methods.
Chapter Fifteen Mycoplasma (1 hour)
To focus on biological characteristics, cultural requirements and methods; isolation and identification steps; pathogenic features of several mycoplasma.
Chapter Sixteen Rickettsia and chlamydia (1 hour)
To focus on the characteristics and classification of rickettsia and chlamydia, and the pathogenicity of Chlamydia psittaci to human and animals.
Chapter Seventeen Introduction of virus (14 hours)
Section One Virus definition (1 hour)
About the history of virology; highlighting the virus definition, characteristics and main differences with other microorganisms.
Section Two Virus feature (1 hour)
About viral shapes and analysis methods; To highlight the viral structural characteristics and chemical composition; To clear such concepts as the nucleocapsid, envelope, spike and so on.
Section Three Virus classification and nomenclature (1 hour)
To introduce the basis of virus classification and classification status; to clear the virus species classification, the rules of naming the virus.
Section Four Viral resistance (1 hour)
About the chemical, physical and biological methods which affect virus infections. To clear methods enhanced and weakened virulence and their practical importance.
Section Five Viral replication (2 hours)
About the viral replication process and phase characteristics; To highlight the biosynthesis of the virus. To clear a number of important concepts such as replication cycle, eclipse period and so on.
Section Six Viral genetic and evolution (2 hours)
The mechanism of virus mutation, which highlight the mechanism of viral gene recombination, artificial mutagenesis about virus, the research methods and significance of viral genetic and evolution, specifically the following important concepts, such as mutation, defective interfering mutant, genetic recombination, phenotypic mixing, quasispecies, reassortment, reactivation, complementation and so on.
Section Seven The interaction between virus and cell (2 hours)
Viral isolation and cultivation methods with their strengths and weaknesses; To highlight the cell cultural technology and the detection and identification methods of virus proliferation on the cell; To highlight the assay methods of the virus number and infection with the determination of median infective dose as the importance content; To clear a few concepts, such as cytopathic effect, plaque, PFU, LD50, TCID50 and so on.
Section Eight Viral pathogenesis (2 hours)
About pathogenic role and mechanism on the body; types of virus infection, focusing on different clinical types characteristics of viral infections.
Section Nine Laboratory diagnosis (2 hours)
Disease diagnostic methods about virus in microbiology; viral physical and chemical properties identification; molecular biology techniques with specific applications in virus diseases diagnosis.
Chapter Eighteen Virus (10 hours)
To focus on clinical common viruses, such as Newcastle disease virus, Marek’s disease virus, Bursal disease virus, Classical swine fever virus, Foot and mouth disease virus. To tell about the viral morphological and structural characteristics, microbiological diagnosis methods and the dangers in veterinary clinic as focus.
Chapter Nineteen Pathogenic fungi (4 hours)
Fungi Overview: Dermatophytes Pathogenicity to animals; morphological characteristics of Aspergillus fumigatus.
4. Teaching materials or references: 

Teaching material: Veterinary Microbiology. Lu Chengping. China Agricultural Press. 2007, 4th ed. 
References: Veterinary Microbiology. Gansu Agricultural University. China Agricultural Press.  2007, 4th ed.
Microbiology Tutorial. Zhou Deqing. Higher Education Press. 2002, 2nd ed.
Medical Microbiology. Lu Deyuan. People's Medical Publishing House. 2007, 6th ed.
Animal Virus Science. Yin zhen. Science Press. 1997, 2nd ed.
Brock Biology of Microorganisms. Madigan M.T., Martinko J.M., Parker J.New Jersey: Prentice Hall Inc. 2003,10th ed.

Hirsh, Dwight C.Veterinary microbiology.  
Ames, Iowa: Blackwell Pub., 2004.
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http://www.scitom.com.cn
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