
课程名称
兽医免疫学
1、 课程基本情况
课程编号：05110490
课程总学时：40（讲课：26，实验：14）

课程学分：2.5
课程分类：必修 

开课学期：秋季 
开课单位：动物医学院预防兽医学系传染病与微生物学教研室

适用专业：动物医学
所需先修课：兽医微生物学
课程负责人：郭鑫，杨汉春
2、 课程内容简介
    本科生课程《兽医免疫学》是动物医学专业的基础课和必修课，也是学好兽医微生物学、动物传染病学、兽医病理学和兽医寄生虫学的基础。本课程具有知识更新快、发展迅速、实践性强等特点，是预防兽医学的重要主干学科，也是构成完整的兽医科学的主要组成部分，并且广泛渗透到兽医科学乃至生命科学的各个研究领域。本课程教学的主要任务是阐明免疫学的基本理论知识，教会本科生免疫学的基本实验操作。基础理论知识的内容主要包括免疫的概念、免疫学的发展及应用，抗原和抗体，免疫系统及免疫应答的机制，变态反应，抗感染免疫和免疫防治等，其中的重点为抗原、抗体、免疫应答、免疫防治、抗感染免疫等；实验方面的主要内容包括免疫血清学反应的影响因素、常规血清学试验技术、细胞免疫检测技术等实验原理及操作，其中的重点为凝聚性试验、酶标抗体技术、荧光抗体技术、细胞免疫检测技术等。通过本课程的教学，可为动物医学专业的学生进一步学习专业知识和毕业后从事与兽医相关的工作奠定良好的理论和实践基础。
三、各部分教学纲要

1、课堂讲授部分教学内容要点、基本要求及学时数等。
绪论（1学时）
免疫的概念，免疫的基本特性、基本功能，免疫学的发展简史，免疫学的应用

第一章  抗原（3学时）
抗原与免疫原的概念，影响免疫原性的因素，抗原表位，抗原的交叉性，抗原的分类，重要的抗原，佐剂与免疫调节剂

第二章  免疫球蛋白与抗体（3学时）
免疫球蛋白与抗体的概念，免疫球蛋白的分子结构，免疫球蛋白的种类与抗原决定簇，各类免疫球蛋白的主要特性与免疫学功能，动物的免疫球蛋白，抗体产生的克隆选择学说，抗体分类

第三章  抗体的人工制备（1学时）
多克隆抗体，单克隆抗体，基因工程抗体，催化抗体

第四章  免疫系统（2学时）
免疫器官，免疫细胞，黏膜免疫系统与红细胞免疫系统；细胞因子的种类和来源，细胞因子的共同特性，细胞因子的主要生物学活性，主要动物的细胞因子，细胞因子的应用。

第五章  免疫应答（3学时）
概述免疫应答的基本过程，抗原的加工和递呈，细胞免疫、体液免疫

第六章  补体系统（1学时）
补体系统的概念、组成与性质，补体系统的激活途径，补体激活后的生物学效应

第七章  变态反应（1学时）
过敏反应型（Ⅰ型）变态反应，细胞毒型（II）变态反应，免疫复合物型（Ⅲ型）变态反应，迟发型（Ⅳ）变态反应

第八章  抗感染免疫（1学时）
先天非特异性免疫的因素，获得性特异性免疫的因素，抗细菌感染免疫，抗病毒感染免疫，抗寄生虫感染的免疫

第九章  疫苗与免疫预防（3学时）

主动免疫与被动免疫，疫苗的种类，疫苗免疫接种，免疫失败

第十章  免疫学技术概论（2学时）

免疫血清学技术的类型及反应的一般特点，细胞免疫技术的种类与用途，免疫制备技术的种类，免疫学技术的应用，免疫学技术的发展趋向

第十一章  凝聚性试验（1学时）
凝集试验，沉淀试验

第十二章  标记抗体技术（2学时）
免疫荧光抗体技术，免疫酶标记技术，放射免疫测定

第十三章  中和试验和细胞免疫技术（1学时）

毒价的滴定，终点法中和试验，空斑减少试验；免疫细胞数量检测技术，T细胞亚群测定技术，免疫细胞活性检测技术，细胞因子检测技术

第十四章  免疫检测新技术（1学时）
SPA免疫检测技术、生物素-亲和素免疫检测技术、免疫胶体金检测技术、免疫电镜技术、免疫转印技术、免疫沉淀技术、PCR-ELISA、化学发光免疫测定、免疫传感器、免疫核酸探针技术、生物芯片

2、实验、实习部分教学内容与要求：
实验一 免疫球蛋白的提取（3学时）
以兔高免血清为实验材料，通过硫酸铵盐析的方法沉淀其中所含有的免疫球蛋白IgG,离心获得沉淀，装入透析袋，再通过透析的方法除去盐离子，得到粗提的免疫球蛋白IgG。要求学生掌握试验的原理、基本操作程序和离心机、紫外分光光度计的使用方法。

实验二 琼脂双向单扩散试验（1.5学时）
通过以牛血清白蛋白、兔抗牛血清白蛋白抗血清为实验材料，进行琼脂双向单扩散试验，要求学生掌握试验的原理、操作程序和结果判定记录方法。

实验三 琼脂双向双扩散试验（1.5学时）
通过以牛血清白蛋白、兔抗牛血清白蛋白抗血清为实验材料，进行琼脂双向双扩散试验，要求学生掌握试验的原理、基本操作程序和测定血清琼扩效价的方法。

实验四 对流免疫电泳（2学时）
要求学生掌握对流免疫电泳的原理、基本操作要领和用途。

实验五 火箭免疫电泳（2学时）
要求学生掌握火箭免疫电泳的原理、基本操作程序和结果计算方法，熟悉其用途。

实验六 酶联免疫吸附试验（4学时）
通过猪繁殖与呼吸综合征病毒抗体的酶联免疫吸附测定，要求学生掌握酶联免疫吸附试验间接法的原理、基本操作程序和试验结果判定方法，以及抗血清ELISA滴度测定方法。
3、 使用教材或主要参考书：
使用的教材：杨汉春．动物免疫学．第二版．中国农业大学出版社，2003
            郭鑫．动物免疫学实验教程．第一版．中国农业大学出版社，2007
主要参考书：崔治中．兽医免疫学(动物医学专业用)．中国农业出版社，2004
陈慰峰．医学免疫学．第四版．人民卫生出版社，2006
Janis Kuby，Immunology，5rd edition，New York，W.H,Freeman and Company，2007
执笔人：郭鑫
审定人：杨汉春
                                      年    月    日制定
English name of the course
Veterinary Immunology
1. Basic information

Course code: 05110490
Total teaching hours: __40__, among which__26__ hours for lectures, _14_ hours for experiments, __0__hours for on-line teaching. 
Credits: 2.5
Type of the course: compulsory 
Teaching term: autumn 
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: Veterinary Microbiology
Persons in charge of the course: Guo Xin, Yang Hanchun 
2. Course description 

Veterinary Immunology is the foundational and compulsory course of undergraduate students in veterinary college, which is the precondition to learn well of Veterinary Microbiology, Animal Infectious Diseases, Veterinary Pathology and Veterinary parasitology. This course is characterized by its knowledge innovation, fast development and well practicable experiment. It is not only the main compulsory course of preventive veterinary medicine, but also a necessary integrant of veterinary science. As well, it widely contributes to other courses of veterinary medicine, or even various fields of life science. The main contents of this class include concepts, developments and applications of immunology, immune system, allergy reaction with the emphasis of antibody and antigen, immune response mechanism, anti-infectious immunity and immune therapy. In experimental part, the influence factors of serological reaction, serological techniques, cellular immunity test and other experimental mechanism and operation are referred. Among these, immune agglutination, immunofluorescence or enzyme labeled antibody technique and cellular immunity test technique attract more attention in this course. This curriculum can provide veterinary college students theoretical and practical immunological knowledge to face the further education or veterinary medicine works.
3. Design of each teaching section

(1) The main contents of each teaching section, basic requirements, and teaching hours 
Introduction (1 hour)
The concept of immunity, the basic characteristics and functions of immunity, brief history of immunology, the application of immunology
Chapter One Antigen (3 hours)
The concept of antigen and immunogen, the factors that influence immunogenicity, epitope, antigenic cross reaction, antigenic classification, important antigen, adjuvant and immunomodulator
Chapter Two Immunoglobulin and antibody (3 hours)
The concept of immunoglobulin and antibody, the molecular structure of immunoglobulin, the types and antigenic determinant of immunoglobulin, the main features and immunological functions of various types of immunoglobulin, animals’ immunoglobulin, clonal selection theory of antibody production, antibody classification
Chapter Three Artificial antibody (1 hour)
Polyclonal antibody, monoclonal antibody, genetic engineering antibody, catalytic antibody
Chapter Four Immune system (2 hours)
Immune organ, immunocyte, mucosal immune system and erythrocytic immune system; the types and sources of cytokine, common characters of cytokine, the main biological activity of cytokine, animals’ cytokines, cytokine application 
Chapter Five Immune response (3 hours)
Outlines of the basic process of immune response, antigen processing and antigen presentation, cell-mediated immunity, humoral immunity
Chapter Six Complement system (1 hour)
The concept, composition and characteristic of complement system, the activation pathway of complement system, the biological effect after complement activation
Chapter seven Allergy (1 hour)
Allergic type (I) allergy, cytotoxic type (II) allergy, immune complex type (III) allergy, delayed (Ⅳ) allergy
Chapter Eight Anti-infectious immunity (1 hour)
Factors of innate non-specific immunity and acquired specific immunity, anti-bacterial infection immunity, anti-viral infection immunity, anti- parasitic infection immunity
Chapter Nine Vaccine and immunization (3 hours)
Active immunity and passive immunity, types of vaccine, vaccine immunization, immunization failure
Chapter Ten Introduction of immunological technique (2 hours)
The types and the general characters of serological technique, the types and the application of cellular immunity technique, the types of immune preparation technique, the application and development trend of immunological technique
Chapter Eleven Agglutination test (1 hour)
Agglutination test, precipitation test

Chapter Twelve Labeled antibody technique (2 hours)
Immunofluorescence antibody technique, enzyme-labeled antibody technique, radioimmunoassay
Chapter Thirteen Neutralization test and cellular immunity technique (1 hour)
Virus quantity titration, endpoint neutralization test, plaque reduction test; immunocyte quantity test technique, T lymphocyte subpopulation test technique, immunocyte activity test technique, cytokine test technique
Chapter Fourteen Immunoassay new technique (1 hour)
SPA immunoassay test technique, biotin - avidin immunoassay test technique, colloidal gold immunoassay, immune electron microscopy, immunoblotting  technique, immunoprecipitation technique, PCR-ELISA, chemiluminescent immunoassay, immune sensor, immune nucleic acid probe technique, biochip
(2) The contents and requirements of the sections of experiments and internship: 
Experiment One Extraction of immunoglobulin (3 hours)

To use rabbit hyper-immune serum as experimental material, we utilize the method of ammonium sulfate to precipitate immunoglobulin IgG, centrifugate it to get precipitation and put it into the dialysis bag, remove salt ions by dialysis method, and then get the crude immunoglobulin IgG. This experiment requires students to master the principles, main operating procedures, the centrifuge and the use of ultraviolet spectrophotometer.

Experiment Two Double agar diffusion test in one dimension (1.5 hours)

Using bovine serum albumin, rabbit serum against bovine serum albumin as the experimental material, we carry out double agar diffusion test in one dimension. This experiment requires students to master the principles, the procedures and result criteria of this experiment.

Experiment Three Double agar diffusion test in two dimensions (1.5 hours)

Using bovine serum albumin, rabbit serum against bovine serum albumin as the experimental material, we carry out double agar diffusion test in two dimensions. This experiment requires students to master the principles, the basic operating procedures of this experiment and the method of detecting the titer of serum.
Experiment Four Counter immunoelectrophoresis (2 hours)

This experiment requires students to master the principles, the basic operations and the use of counter immunoelectrophoresis.
Experiment Five Rocket immunoelectrophoresis (2 hours)

This experiment requires students to master the principles, the basic operating procedures and results calculation methods of rocket immunoelectrophoresis, and to be familiar with its use.
Experiment Six Enzyme-linked immunosorbent assay (4 hours)

With enzyme-linked immunosorbent assay to detect porcine reproductive and respiratory syndrome virus antibody, this experiment requires students to master the principles, the basic operating procedures and results criteria of indirect enzyme-linked immunosorbent assay and the ELISA method of assaying antiserum titer.
4. Teaching materials or references: 

Teaching materials：
  Veterinary Immunology. Yang Hanchun. China agricultural University Press. 2003, 2nd ed.
  Animal Immunology Tutorial. Guo Xin. China agricultural University Press. 2007.
References：
  Veterinary Immunology. Cui zhizhong. China agricultural Press. 2004.
  Medical Immunology. Chen weifeng. People‘s Medical Publishing House. 2006, 4th ed.
  Immunology. Janis Kuby. New York. W.H, Freeman and Company. 2007, 5th ed.
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