
课程名称
兽医微生物学实验
1、 课程基本情况
课程编号：05110470
课程总学时：40    
课程学分：1.5
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：盖新娜
2、 课程内容简介
兽医微生物学实验是动物医学专业重要的专业基础实验课程之一，应用性较强。课程内容的设置紧密围绕兽医微生物学课程的基础理论知识，较系统地开展了细菌学及病毒学实验操作和技能训练。通过课程学习，要求学生能够熟练进行细菌、真菌及病毒的分离鉴定，综合运用所学到的专业理论知识，培养其解决实际问题的能力，在动物疫病的诊断和预防等方面发挥重要作用，并为后续专业课学习奠定基础。
三、各部分教学纲要

实验一  显微镜的使用及细菌标本片的制备（验证型，4学时）
目的：了解普通光学显微镜的结构及工作原理。细菌革兰氏染色法的基本原理及应用意义。
内容：利用光学显微镜，观察细菌的一些特殊结构，如鞭毛、芽孢、荚膜等；对大肠杆菌和葡萄球菌进行革兰氏染色，并观察染色结果。
要求：学会正确使用光学显微镜；每人分别绘制出镜下细菌的特殊结构。掌握革兰氏染色法的基本操作程序。
实验二  玻璃器皿的准备及培养基的制备（验证型，4学时）
目的：了解玻璃器皿的准备过程及微生物学实验室常用仪器的用途，掌握培养基的制备原则和要求。
内容：对实验室常用玻璃器皿进行适当的包装，普通肉汤培养基的制备
要求：每个同学要求基本掌握常用玻璃器皿的包装方法；全班分6个小组，分组完成100毫升普通肉汤培养基的制备。每个同学都要亲自动手。每人写1份研究报告。
实验三  细菌的分离培养与药敏试验（验证型，4学时）
目的：掌握细菌分离培养的基本要领和方法，了解药敏试验的基本原理及应用意义。
内容：需氧性细菌的划线分离培养操作；大肠杆菌的药敏试验（圆纸片扩散法）。
要求：每个同学独立完成普通琼脂培养基和麦康凯培养基中任何一种培养基上的混合菌种接种物的划线分离培养；以小组为单位，每小组完成两块平板培养上的药敏试验。次天观察结果并记录。每人写1份研究报告。
实验四 细菌的培养特性及生化试验（验证型，4学时）
目的：了解细菌的培养特性，掌握细菌生化试验的基本原理及其在细菌鉴定中的重要意义。
内容：不同细菌菌种在固体培养基上的生长表现观察与描述，部分常见生化试验的操作及结果判定。
要求：指定同学进行细菌菌落特征描述，每小组共同完成一套细菌生化试验项目操作。次日观察、记录并分析生化试验结果。 

实验五  动物病料中巴氏杆菌的分离培养及真菌标本片的制备（验证型，4学时）
目的：了解动物实验在微生物学研究中的重要作用，掌握细菌的瑞氏染色法；掌握真菌的分离培养方法，了解真菌菌丝及孢子的形态特征。
内容：霉菌的载片培养方法；霉菌的菌丝及孢子的形态及结构观察。细菌感染致死小白鼠病料的采集，组织触片的制备，巴氏杆菌的瑞氏染色法，细菌在血液培养基上的分离培养。
要求：每小组两只小白鼠，剖解后，每人制备至少一张组织触片，进行瑞氏染色，并绘制细菌图片，次日观察细菌的分离培养结果。每人独立完成霉菌的载片培养操作；制作霉菌水浸片并进行棉兰染色，绘制菌丝及孢子的形态结构图，当堂完成。次天观察培养结果。每人写1份研究报告。
实验六 病毒的鸡胚接种试验与布氏杆菌凝集试验（验证型，4学时）
目的：了解鸡胚在病毒增殖中的重要作用，掌握鸡新城疫病毒的鸡胚尿囊腔接种方法。掌握凝集试验的基本原理及其临床应用价值。
内容：鸡新城疫病毒的鸡胚尿囊腔接种。布氏杆菌的试管凝集试验
要求：每人独立完成一个鸡胚的病毒接种。次日观察鸡胚生长状态。以小组为单位，每组合作完成布氏杆菌的试管凝集试验。次日观察、记录并分析结果。
实验七 血凝和血凝抑制试验（验证型，4学时）
目的：掌握HA和HI的原理及其实际应用意义。
内容：鸡胚尿囊液的收集，鸡新城疫病毒感染鸡胚尿囊液的HA和HI试验
要求：每人独立完成试验，记录并分析结果。
实验八 鸡胚成纤维细胞的培养（验证型，4学时）
目的：了解病毒的细胞培养增殖手段，掌握原代细胞的制备过程。
内容：鸡胚成纤维细胞的制备，强调无菌操作的重要性。
要求：以小组为单位，每组合作完成一个鸡胚的成纤维细胞的制备，要求次日观察细胞生长良好，无细菌污染。
实验九 肠道未知病原菌的分离鉴定（设计/综合型，8学时）
目的：综合运用细菌学知识，针对肠道未知病原菌，制定相应的微生物学诊断程序，培养解决实际问题的能力。
内容：制定肠道未知病原菌的鉴定程序；从临床病料中进行肠道未知病原菌的分离鉴定。
要求：实验历时4天。实验前，要求查阅相关资料，每人制定一个肠道未知病原菌的鉴定程序；以小组为单位，按照自行制定的程序进行细菌的分离鉴定。要求隔日顺序完成细菌的划线分离、纯培养、革兰染色及生化实验，记录并分析每项操作后观察到的结果。实验结束后，每人上交1份实验报告，报告内容中需包括对不正常实验结果的分析及处理。

实验报告的撰写
实验完毕，应用专门的实验报告本，根据预习和实验中的现象及数据记录等，及时而认真地写出实验报告。兽医微生物学实验报告一般包括以下内容：
实验（编号）  实验名称
1. 实验目的
2. 实验原理
3. 实验步骤  应简明扼要地写出实验步骤流程。
4. 实验结果  用文字或表格形式将数据表示出来。
5. 分析讨论  包括实验教材上的思考题和对实验中的现象、产生的偏差等进行的讨论和分析，需结合实际操作分析，以提高自己的分析、解决问题的能力。
6. 注意事项 总结实验操作过程中有可能影响最终结果的注意要点。
实验总体要求
1．要求学生严格遵守微生物实验室规则。
2．要认真做好每个实验，学会良好的操作规范，强化无菌操作。
3．仔细书写实验报告（要有体会）。
4．实验成绩按学生做实验时的认真态度及实验报告综合判定。
5．学生要提前预习实验内容，教师要提前通知学生下一次实验的安排。
四、使用教材或主要参考书： 
教材：《兽医微生物学实验指导》，姚火春主编, 中国农业出版社, 2003年, 第二版
主要参考书：1.《兽医微生物学》甘肃农大主编，中国农业出版社，2007年，第四版
 2.《现代微生物学》，闻玉梅主编，上海医科大学出版社, 1999年
 3.《动物病毒学》，殷震主编，科学出版社，1997年，第二版
 4.《普通微生物学》，H.G.施莱杰著，陆卫平，周德庆等译，复旦大学出版社，1990年
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：盖新娜
审定人：杨汉春
                                      年    月    日制定
English name of the course
Veterinary Microbiology Experiment

1. Basic information

Course code: 05110470
Total teaching hours: __40__, among which__0__ hours for lectures, _40_ hours for experiments, __0__hours for on-line teaching.  
Credits: 1.5
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
Person in charge of the course: Ge Xinna 
2. Course description 

    Veterinary microbiology experiment is an important basic experiment course of veterinary medicine major. According to veterinary microbiology theory, the course systematically sets bacteriology and virology experiment operations and skill trainings. After finishing the study, students would independently undertake the isolation and identification of bacterium, fungus or virus and learn to apply professional theory in practical conditions. The gained ability to deal with clinical problems would help to future animal diseases diagnosis and precaution. Techniques and skills from this experiment would make other following courses easier.  
3. Design of each teaching section
Experiment One Usage of microscope and preparation of bacteria specimen (validation, 4 hours)
Objectives: Understanding the structure and working principle of an ordinary optical microscope; the basic principles and application of bacteria Gram stain method.

Contents: Using the optical microscope to observe the bacteria in some special structures such as flagella, spore, capsule, etc.; to stain Escherichia coli and Staphylococcus and observe the staining results.

Requirements: to learn the proper use of optical microscopy; draw the special structure of bacteria under a microscope; master the basic operating procedure of Gram stain method.
Experiment Two Preparation of glassware and culture medium (validation, 4 hours)
Objectives: Understanding the process of preparing glassware and the use of equipments commonly used in microbiology laboratories; mastering the principles and requirements of culture medium preparation.

Contents: Appropriately package the glassware commonly used in laboratory and prepare ordinary broth medium.

Requirements: Each student masters the basic packaging methods of glassware in common usage; the whole class is divided into 6 groups, each group prepares 100 ml ordinary broth medium. Each student must do it by oneself and write a research report.
Experiment Three Bacteria isolation, cultivation and drug sensitive test (validation, 4 hours)
Objectives: Grasping the essentials and method of bacteria isolation and understanding the principles and application of drug sensitive test.

Contents: Aerobic bacteria isolation; Escherichia coli drug sensitive test (round paper diffusion method).

Requirements: Each student independently completes bacteria isolation from the mixture on either ordinary agar medium or MacConkey medium; each team completes drug sensitive test on two culture plates and records the result the next day. Each student writes a research report.
Experiment Four Bacteria cultivation and biochemical tests (validation, 4 hours)
Objectives: Understanding the cultural characteristics of bacteria; mastering the principles of biochemical tests and the significance in the bacteria identification.

Contents: Performance observation and description of different speices of bacteria growing on solid medium; the operations and result analyses of parts of biochemical tests.

Requirements: To describe the characteristics of the bacterial colonies; each group together completes bacteria biochemical tests and observes, records and analyzes the results the next day. 
Experiment Five Pasteurella isolation and cultivation from the sample, preparation of fungus specimens (validation, 4 hours)
Objectives: Knowing the important role of animal experiments in microbiology research; mastering bacterial Wright stain method and the isolation and cultivation of fungi; observing the morphological characteristics of fungal hypha and spore.

Contents: Culturing method of mold on slide; observing the shape and structure of fungal hypha and spore; collecting specimen of mice infected by bacteria and preparing touching sheet glass of organic tissues, and than Wright staining Pasteurella. Isolating and culturing bacteria on the blood culture medium. 

Requirements: Two mice per group, each student prepares at least one contact pad after anatomy, Wright stains and draws pictures of bacteria, observes the cultural results of it on the next day. Each student develops fungus cultivation on slide independently, makes a water sample and methylene blue staining, drawing pictures of hypha and spores’ morphology and structure in the class, the next day observing the culture results. Each student writes a research report.
Experiment Six Virus inoculation test on chicken embryos and Brucella agglutinate experiment (validation, 4 hours)
Objectives: Understanding the important role of chick embryo in viral multiplication; Mastering the method of Newcastle disease virus inoculation test on allantois cavity; Grasping the basic principles and clinical applications of Agglutination experiment.

Contents: Newcastle disease virus inoculation test on chicken embryos allantois cavity. Brucella test-tube agglutination test.

Requirements: Each student independently completes virus inoculation test on chicken embryo and observes growing status of chicken embryo the next day. Each team together completes a Brucella test-tube agglutination test and observes, records and analyzes the results the next day.
Experiment Seven HA and HI (validation, 4 hours)
Objectives: Mastering the theory and the significance of practical application of HA and HI.

Contents: The collection of allantois fluid, HA and HI tests of allantois fluid infected by Newcastle disease virus.

Requirements: Each student independently completes the test, and records and analyzes the results.
Experiment Eight Chicken embryos fibroblasts culture (validation, 4 hours)
Objectives: Understanding the proliferation of the virus through cell culture methods. Mastering the preparation process of primary cell.

Contents: Chicken embryo fibroblasts culture, emphasizing the importance of aseptic operation.

Requirements: Each team cultures chicken embryo fibroblasts and the cell should grow well without bacterial contamination the next day.
Experiment Nine Isolation and identification of unknown intestinal pathogens (design/ synthesis, 8 hours)
Objectives: Developping appropriate procedures of microbiological diagnosis of unknown intestinal pathogens by comprehensively mastering bacteriological knowledge to improve the ability to solve practical problems. 

Contents: Making procedures for the identification of unknown intestinal bacteria; isolating and identifying unknown intestinal bacteria from clinical samples. 

Requirements: The experiment will last 4 days. After reading relative materials each student develops a procedure, following their own procedure completes streak plate cultivation, axenic cultivation, Gram stain and biochemical experiments in the next day, and records and analyzes the observation results. Then each student hands in one report, which include the analyses of abnormal results and corresponding solving methods. 

Write lab reports
After the experiment, on the special lab report paper students should timely and carefully write lab report according to the experiment phenomenon the and data records. Veterinary Microbiology lab report typically includes the following:
Experiment (number)   Experiment name

1. Experimental purpose

2. Experimental principle

3. Experimental procedure: Be sure to make it clear and concise. 
4. Experimental result: To represent the data with text or tabular form.

5. Analysis and discussion: including questions on the experimental materials, the phenomenon or experimental bias. 

6. Note: To summarize the attention points that may affect the final result during the experiment.

The general requirements of the experiment

1. The class requires students to strictly obey the rules of microbiology laboratory.

2. Students should seriously carry out each experiment, and learn good practices, strengthen the aseptic operation.

3. Writing lab report carefully (with own experience).

4. The experiment will be graded according to both attitudes in the experiment and lab reports.

5. Students should preview the experimental content; teachers should inform students the arrangements for the next experiment in advance.
4. Teaching materials or references: 

Teaching materials：Veterinary Microbiology Experiment Guide. Yao Huochun. China Agricultural Press. 2003, 2nd ed.
References:1. Veterinary Microbiology. Gansu Agricultural University. China Agricultural Press. 2007, 4th ed.
2. Modern microbiology. Wen Yumei. Shanghai Medical University Press. 1999
3. Animal Virus Science. Yin Zhen. Science Press. 1997, 2nd ed. 

4. General Microbiology. Hans G Schlegel. 1990, 7th ed. 

Related Websites: 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/
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