<<家畜繁殖学>>
一、课程概况

课程总学时：64学时（其中讲课48学时，实验16学时）

课程学分：3.5 

课程分类：必修 

开设学期：第一学期

开课单位：动物科技学院遗传育种与繁殖系

适用专业：畜牧

所需先修课：要求在修完家畜解剖学、组织胚胎学、家畜生理学、动物遗传学、产科学、动物免疫学、动物生物化学的基础上开设本课。

课程负责人：朱士恩 

二、课程内容简介

《家畜繁殖学》是畜牧学科的一门专业基础课。通过学习，使学生掌握家畜繁殖的基础理论知识、繁殖技术及繁殖生物技术的基本操作方法，为今后专业课的学习奠定基础。《家畜繁殖学》主要内容包括家畜的生殖激素（如神经激素、垂体激素、胎盘激素、性腺激素、前列腺素及外激素）、生殖生理（包括性分化、初情期、性成熟、发情、排卵、受精、妊娠、分娩、泌乳和性行为等各种生殖现象的机理、内分泌调节及各种影响因素作用）、繁殖技术及繁殖生物技术（主要包括发情鉴定、人工授精、妊娠诊断、发情控制等繁殖技术和胚胎移植、体外受精、胚胎干细胞分离培养、克隆和转基因动物生产等本领域最新繁殖生物技术）、家畜繁殖力四部分。本课程共分八章，重点内容是公、母畜生殖生理的激素调控和繁殖技术及繁殖生物技术。课程深度适中，知识全面且深入浅出，与研究生课程拉开档次。

三、教学大纲

1、课堂讲授部分（48学时）

绪论（1学时）

家畜繁殖学的目的、任务和要求，同其他学科的关系，繁殖科学技术进展概况。

第一章　家畜的生殖器官（结合实验课进行）

第二章　生殖激素（7学时）

生殖激素的概念、来源、分类、化学结构，重点讲授激素的生理作用、分泌调节及生产中的作用。神经激素主要包括神经内分泌和神经激素的概念，促性腺素释放激素（GnRH）及其合成类似物，催产素和松果腺激素。垂体前叶促性腺素包括促卵泡素（FSH）、促黄体素（LH）和促乳素（PRL）。性腺激素包括雄激素、雌激素、孕激素、松弛素和抑制素。胎盘促性腺激素包括孕马血清促性腺激素（PMSG）、人类绒毛膜促性腺激素（hCG）。前列腺素（PGs）（前列腺素F2α）和外激素。

第三章　雄性动物生殖生理（6学时）

公畜的初情期、性成熟和初配年龄的概念、阶段划分及其特点。性行为链和交配频率及引起性行为序列调节机理。重点讲授精子的发生和发生周期、精细管上皮周期和精细管上皮波、精子发生的激素调节、精子在附睾内的成熟、精液的组成和理化特性、精液稀释液的成分及其功用和精子的生理特性。

第四章　雌性动物发情（8学时）

母畜生殖器官的演进、初情期、性成熟、初配适龄、发情周期的概念和特征。重点讲授卵子的发生和卵泡发育各阶段特征和两者间关系。发情周期和类型，发情周期的阶段划分及其主要特征。发情周期中机体的变化和激素调节。生理性乏情、产后乏情和异常乏情的概念及其机理。发情鉴定的主要方法和要领。同期发情、诱导发情和排卵控制的生理基础和处理程序。

第五章　受精、妊娠和分娩（10学时）

受精主要讲授配子的运行和受精前的准备、受精过程、胚胎的早期发育及其各阶段特点。妊娠主要讲授妊娠识别和建立及胚泡附植的概念、时间和机理。胎膜、胎盘和脐带的形态学和功能。胚胎营养学特点、胎膜和胎儿生长的规律和关系。妊娠的维持和妊娠母畜的生理变化。妊娠诊断的主要方法、原理和要领。分娩主要讲授胎儿在分娩调节中的作用和触发分娩的机理。决定分娩过程的因素、分娩姿势的影响及胎儿同产道的关系。分娩过程及助产和产后护理。

第六章　人工授精（6学时）

人工授精的意义。采精的原理、方法和要领。适时输精、输精部位和技术、影响受精率的因素、精液的液态和固态保存及其原理。重点讲授精液品质的检查、精液的稀释和稀释液、稀释液的主要成分和功用、种类及配制方法。

第七章　家畜的繁殖力（2学时）

评定繁殖力的方法和正常繁殖力。影响繁殖力的因素和提高繁殖力的措施。公母畜的繁殖障碍及其诊断和防治方法。

第八章　配子与胚胎生物工程（8学时）

配子和胚胎的生物工程重点讲授胚胎移植的发展简史和现状、生理学基础、技术原则、操作程序和要领。详细介绍卵母细胞的体外培养和成熟、体外受精（包括辅助受精）、胚胎的性别鉴别、性别控制、胚胎干细胞培养、嵌合体、克隆和转基因动物生产等技术程序的现状、前景以及存在的主要问题。

2. 实验教学 (16学时)

实验一：生殖器官解剖学构造的观察（2学时）

通过标本观察，使学生认识各种公母畜生殖器官的位置、形态、大小及解剖结构特点，了解生殖器官的结构与生理功能的相关关系,为学习家畜繁殖学及更好地掌握和应用繁殖技术奠定良好基础。

要求：对照实物绘制出任一种公、母畜生殖系统图各一套。

实验二：生殖器官组织学构造的显微观察（2学时）

通过家畜睾丸、卵巢组织切片观察，使学生了解家畜睾丸、卵巢的组织结构及其形态。掌握精子的发生和卵子的发生、卵泡发育过程及其形态特征。

要求：观察切片绘制出精子的发生、卵子发生和卵泡发育各阶段形态特征。

实验三：孕马血清促性腺激素（PMSG）的生物学测定（2学时）

通过实验使学生了解和掌握生殖激素（PMSG）小白鼠生物学测定法一般原理、步骤、方法和剂量换算。

要求：能独立、正确地做好实验全过程，提交实验报告。

实验四：人工授精器材和假阴道的组装和设计（2学时）

通过教师讲解与演示，使学生掌握人工授精器材的结构和设计原理。且学生亲手操作，正确掌握不同授精器材的洗涤、消毒、安装、注意事项和使用方法。特别要注意高压消毒器的安全使用。

要求：学生根据课堂讲授的人工授精的理论知识以及对人工授精器材的认识，能正确组装不同的人工授精器材，绘出模型图，并提出设计新思路。

实验五：采精、精液品质的一般评定和精子密度的测定（2学时）

使学生掌握公畜采精前的准备以及台畜的保定、清洗、消毒等程序。掌握假阴道或公猪手握式采精的要领和精液品质的评定方法。

要求：学生掌握精液容量、色泽、气味的评定；正确掌握精子活率和密度的估测及计数方法，提交实验报告。

实验六：精子形态和畸形率的测定（2学时）

学生应该正确、熟练地掌握精子染色液的配制，以及染色程序和方法。辨别畸形精子的种类和检测方法。

要求：绘制所观察到的各种畸形精子的形态，计算精子畸形率，提交实验报告。

实验七：精子的顶体染色（2学时）

通过实验掌握精液抹片方法和操作程序，鉴定正常和异常精子顶体形态，统计精子顶体完整率。

要求：分析制片染色的质量。观察各种类型精子的顶体形态，分别计算顶体不完整率，提交实验报告。

实验八：小鼠超数排卵及早期胚胎质量鉴定（2学时）

通过学生亲自操作，联系课堂讲授的知识，充分了解孕马血清促性腺激素（PMSG）和人绒毛膜促性腺激素（hCG）对卵巢机能的生理作用，掌握超数排卵程序与操作方法，并对早期胚胎的质量进行鉴定。

要求：熟练掌握小鼠超数排卵的程序和方法，准确辨别正常与异常胚胎的形态结构及等级划分标准，为大家畜超数排卵和胚胎移植打下良好的基础。并提交实验报告。

实验九：家畜采精、精液品质检查、精液冷冻与人工授精或体外受精（综合性实验，8学时）（为学生课余时间提供的自由、兴趣实验）

要求学生综合掌握公畜采精前的准备以及台畜的保定、清洗、消毒和准备，掌握假阴道或公猪手握式采精的方法要领；掌握精液容量、色泽、气味的评定；正确掌握精子活率和密度的估测及计数测定方法；掌握精子染色液的配制和染色方法，以及畸形率的测定；掌握精液抹片技术，鉴定正常精子顶体和异常精子顶体形态，统计精子顶体完整率；了解家畜精液冷冻保存的基本操作和流程，掌握家畜精液冷冻和解冻的基本方法；对冷冻解冻后的精子实施人工授精或体外受精，并统计受精率。提交综合性实验报告。

说明：实验课既能使学生发挥主观能动性，又锻炼学生的独立操作能力。为此，实验课成绩包括出勤（20％）、实际动手能力和实验报告（80％）。

3、教学实习部分

教学实习可去附近生产单位进行，如果学校建成一定的规模的牧场更为方便。教学实习，主要目的还是加强学生的技能训练，弥补课堂教学和实验课的不足；并鼓励学生把已掌握的知识和技能同生产实践结合起来，为承担单位的生产多做有益的工作。

教学实习的内容可根据本地区畜牧生产的特点，让学生参加一种以上家畜的人工授精实践，基本掌握人工授精的主要技术环节，如发情鉴定和输精时间的确定、采精、精液品质评定、稀释保存和输精技术等。了解人工授精的组织工作，学习早期妊娠诊断技术和同期发情技术。

利用现场条件，组织学生观察家畜的生殖行为，包括母畜的发情行为、公畜的性行为、母畜产仔、哺乳行为等。

如有可能，组织学生观察分娩过程，参加助产和护理工作。学生在从事毕业生产实习时，也可适当安排繁殖学内容。

4、教材和主要参考书

教材：张忠诚主编《家畜繁殖学》第四版，北京市精品教材，中国农业出版社，2004

主要参考书：

① H. H. Cole ＆ P. T. Cupps：Reproduction in Domestic Animals（3rd Edition）

② E. S. E Hafez：Reproduction in Farm Animals（4-7th Edition）

③朱士恩 主编，动物生殖生理学，中国农业出版社，2005.

④桑润滋 主编，动物繁殖生物技术（第二版），中国农业出版社，2006.

⑤陈大元 主编，受精生物学——受精机制与生殖工程，科学出版社，2003.

⑥杨利国 主编，动物繁殖学，中国农业出版社，2004.

⑦王建辰 主编《家畜生殖内分泌学》，农业出版社，1993

⑧谢成侠《家畜繁殖原理》，江苏科学技术出版社，1983
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Reproduction of Farm Animals

Basic information

Total teaching hours: 64 (Lectures: 48 hours, experiments: 16 hours)

Credit: 3.5

Type of the course: compulsory

Teaching term: spring

Owner of the course: Depatment of Animal Breeding,Genetics and Reproduction, College of Animal Science and Technology

Majors applicable: Animal science

Prerequisites: Animal anatomy, Histology and Embryology, Animal Physiology, Animal Genetics, Obstetrics, Animal Immunology, and Animal Biochemistry.

Person in charge of this course: Zhu Shi En

Brief introduction to Reproduction of Farm Animals

Reproduction of Farm Animals is a basic course of animal sciences. After studying it students will master the basic theories of animal reproduction and main procedures of assisted reproductive techniques (ART). It is necessary for students to study other special courses in animal sciences. The contents of this course contain four sections: reproductive hormones (i.e., hypothalamic hormones, pituitary hormones, placental hormones, gonads hormones, prostaglandins and pheromones); reproductive physiology (i.e., sexual differentiation, puberty, sexual maturation, estrus, ovulation, fertilization, gestation, parturition, lactation and reproductive behaviors); assisted reproductive technology (i.e., estrous detection, artificial insemination, pregnancy diagnosis, estrous control, embryo transfer, in vitro fertilization, isolation and culture of embryo stem cells, cell nuclear transfer, and animal gene transfer) ; and reproductivity of farm animals. The course is divided in eight chapters, emphasizes are hormone regulation of reproduction and ART. It is suitable for undergraduates in animal science. 

Syllabus 

1. Lectures (48 teaching hours)

Introduction (1 teaching hour)

The purpose, tasks and requirements of this course, its relationship with other disciplines, and the development of animal reproduction science and technology.

Chapter one: Reproductive organ of domestic animals (combined with experiment class) 

Chapter two: Reproductive hormone (7 teaching hours) 

Concepts, sources, classification, and chemical structure of reproductive hormones, with emphasis on their physiological function and roles in secrete regulation and production. Following hormones will be introduced: neuroendocrine and Neurohormone, gonadotropin-releasing hormone (GnRH) and its synthetic analogue, oxytocin and pineal gland hormone, adenohypophysis gonadotropin (including follotropin hormone (FSH), luteotropin hormone (LH) and prolactin (PRL)), gonadal hormone (including androgen, estrogen, progestogen, relaxin, and inhibin), cyonin (including pregnant mare serum gonadotropin (PMSG) and human chorionic gonadotropin (HCG)), prostaglandin (PGs) (prostaglandin F2α), and pheromones.

Chapter three: Reproductive physiology of male animals (6 teachig hours)

Concept, phase discrimination and characteristics of puberty, sexual maturity and first mating age of male animals. Sexual behavior chain, mating frequency, and regulation mechanism of sexual behavior. Emphasis on the spermatogenesis and spermatogenesis cycle, seminiferous tubule epithelium cycle and seminiferous tubule epithelium wave, hormone regulation of spermatogenesis, maturation of spermatozoa in epididymis, compositions and characteristics of semen, components and functions of semen diluter, and the physiological characteristics of spermatozoa.

Chapter four: Oestrus of female animals (8 teaching hours) 

Concept and characteristics of development of reproductive organ, puberty, sexual maturity, first mating age, and oestrus cycle of female animals. Emphasis on the oogenesis and characteristics of follicular development at different stages and the relationship between oogenesis and follicular development. Cycle and types of estrous, stage differentiation of estrous cycle and main characteristics of, different stages. Changes in organism and hormone regulation during estrous cycle. and Concepts and mechanism of physiogenic anestrus, postnatal anestrus, and anomaly anestrus. Main methods and key points of oestrus detection. Physiological fundamentals and treatment procedures of synchronization of estrus, induction of estrus and ovulation control.

Chapter five: Fertilization, pregnancy and parturition (10 teaching hours)

Fertilization is mainly about movement of gamete, preparation for fertilization, fertilization procedure, early development of embryo, and characteristics of embryos at different stages. Pregnancy includes pregnancy recognition and establishment, the concept, timing and mechanism of blastocyst implantation, function and morphology of fetal membranes, placenta and umbilical cord, characteristics of embryotrophy, relationship between fetal membranes and fetus growth, pregnancy sustaining and physiological changes of pregnant female animals, principles and key points of pregnancy diagnosis methods. Parturition mainly includes function of fetus in parturition regulation and mechanism of trigger parturition, factors determining parturition, effects of parturition gesture and the relationship between fetus and parturient canal, and procedure and assisting of parturition and postnatal care.

Chapter six: Artificial insemination (6 teaching hours) 

Significance of artificial insemination, principle, methods and main points of semen collection, and right moment, place and techniques of semen deposition, factors affecting fertility rate, principle and methods of conserving liquid and solid semen. Emphasis on inspection of semen quality, diluting of semen, and major components, sorts and formula of semen diluents.

Chapter seven: Reproductive capacity of farm animals (2 class hours)

Methods to evaluate the reproductive capacity and normal reproductive capacity of farm animals, factors affecting reproductive capacity, methods to improve reproductive capacity, diagnose, prevention and cure methods of reproductive disorders.

Chapter eight: Gamete and embryo bioengineering (8 class hours)

Brief history and current status, physiological foundation, technique principle, operating procudure and key points of embryo transfer, in vitro culture and maturation of oocytes, in vitro fertilization (including assisted fertilization), gender identity of embryos, sex control, embryonic stem cell culture, chimera, clone and transgenic animal production.

2. Experiments (16 teaching hours)

Experiment 1: Observation of anatomic structure of reproductive organs (2 teaching hours)

Through the specimen observation, students will learn the locations, morphologies, sizes and anatomic structural features of the male and female reproductive organs in various kinds of farm animals, so that they can understand the relationship between structure and physiological function. This will lay solid foundations of learning animal reproduction and mastering assisted reproductive techniques.

Requirements: Draw diagrams of the male and female reproductive system of any one species in accordance with the specimen.

Experiment 2: Microscopic observation of histological structure of reproductive organs (2 teaching hours)

Through the microscopic observation of testicular and ovarian tissue slices, students are supposed to know the morphologies and histological structures of testicular and ovarian tissues in order to master the spermatogenesis, oogenesis, follicular development and their morphological characteristics.

Requirements: Draw figures which show the morphological characteristics of spermatogenesis, oogenesis and follicular development at different phases.

Experiment 3: Biological determination of Pregnant Mare Serum Gonadotropin (PMSG) (2 teaching hours)

After this experiment, students should master the general principle, procedure, method and dosage conversion of biological determination of PMSG through mouse model.

Requirements: Be able to operate the overall process correctly and independently, and submit an experimental report.

Experiment 4: Assembly and design of artificial insemination equipment and artificial vagina (2 teaching hours)

After teacher’s explanation and demonstration, students should know the structure and design principles of artificial insemination equipment. They will also practice themselves, so that they can master washing, disinfecting, installing and using the artificial insemination equipments. Special attention should be paid to the safety in using the high pressure disinfector. 

Requirements: According to the theoretical knowledge of artificial insemination presented in class and understanding of the artificial insemination equipment, students are supposed to be able to assemble different artificial insemination equipments correctly, draw model figures and suggest new design ideas.

Experiment 5: Semen collection, general assessment of semen quality and determination of sperm density (2 teaching hours)

This experiment is conducted to make sure that students will master the preparation before semen collection, fixation, washing and disinfection of teaser female, main points of semen collection by artificial vagina and hand, and methods of semen quality assessment. 

Requirements: Students are supposed to be able to assess the capacity, color and smell of semen, estimate and calculate sperm activity rate and density precisely. They are required to submit an experiment report.

Experiment 6: Determination of sperm morphology and malformation rate (2 teaching hours)

After this experiment, students should master the preparation of sperm staining solution as well as sperm staining correctly and skillfully. They should be able to distinguish and detect malformed sperms.

Requirements: Draw figures of all kinds of abnormal sperms observed, calculate sperm malformation rate and submit an experiment report. 

Experiment 7: Staining of sperm acrosome (2 teaching hours)

Master the methods and procedures of semen smear, identification of morphology of normal and abnormal sperm acrosome and calculation of acrosome integrity rate. 

Requirements: Analyze the quality of smear staining, observe the various types of sperm acrosome morphology, calculate acrosome incomplete rate and submit an experiment report. 

Experiment 8: Super ovulation and identification of early embryo quality in mice (2 teaching hours)

Through the students’ personally practice and knowledge presented in class, they should understand the physiological effect of pregnant mare serum gonadotropin (PMSG) and human chorionic gonadotropin (hCG) on ovarian function, master the procedures and methods of superovulation, and be able to identify the quality of early embryos.

Requirements: Master the procedures and methods of superovulation in mice, identification of the morphological features of normal and abnormal embryos, and the classification standards accurately. Lay a good foundation for superovulation and embryo transfer in large animals. Submit an experiment report. 

Experiment 9: Semen collection, semen quality assessment, semen cryopreservation and artificial insemination or in vitro fertilization (Comprehensive experiment， 8 teaching hours) (Provide free and interesting experiment to students after school) 

This comprehensive experiment is conducted to make sure that students have mastered the knowledge and skills through previous exmeriments, including preparation before semen collection, fixation, washing and disinfection of teaser female, main points of semen collection by artificial vagina and hand, assessing the capacity, color and smell of semen, estimating and calculating sperm activity rate and density precisely, methods and procedures of semen smear, calculating sperm malformation rate, identification of morphological features of normal and abnormal sperm acrosome, calculating acrosome integrity rate, basic operation and process of semen cryopreservation, basic methods of freezing and thawing semen, artificial insemination or in vitro fertilization with the frozen-thawed sperms, and calculating fertilization rate. Submit a comprehensive experiment report.

Description: These experiments aim to inspire the spontaneousness of students and train their ability to operate independently. The final score for each student will be graded based on attendance (20%), practical ability and experimental reports (80%). 

3. Professional Teaching Practice

Professional Teaching Practice will take place at the experiment farm of the university and commercial livestock farms nearby the university. The purpose of Professional Teaching Practice is to enhence the skill training of students and to make up the disadvantage of classes teaching and experiment classes. Students are encouraged to combine their gained knowledge with practical production and do more beneficial work for those farms.

Professional Teaching Practice content: According to local husbandry industry feature, students can practice artificial insemination of more than one species of farm animals to master the key point of the technology, such as detection of oestrus, determination of insemination time, semen collection, and semen quality assessment, 

   The students will be organized to observe the reproductive behaviors of farm animals including oestrus, mating, farrowing and milking.  

If possible, students will be organized to observe the farrowing processes and to participate the assisted delivering and nursing work. Reproductive biology wiil also be included during professional practice. 

4. Teaching materials or references: 

Text book: 
Animal Reproduction Biology 

Written by: Zhang Zhong Cheng 

Reference book: 

① H. H. Cole ＆ P. T. Cupps：Reproduction in Domestic Animals（3rd Edition）
② E. S. E Hafez：Reproduction in Farm Animals（4-7th Edition）
③ Animal Reproductive Physiology, Written by: Zhu Shi En, 2005

④ Biotechnology in Animal Reproduction (2nd Edition), 

Written by: Sang Run Zi, 2006

⑤ Biology of Fertiliazation Written by: Chen Da Yuan, 2003

⑥ Animal Reproduction Biology, 

Written by: Yang Li Guo, 2004

⑦ Reproductive Endocrinology of Farm Animals, 

Written by: Wang Jian Chen, 1993

⑧ Principle of Domestic Animal Reproduction, 

Written by: Xie Cheng Xia, 1983
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