Histology and Embryology of Domestic Animals

1. Basic information

Course code: 05110440

Total teaching hours: 40, among which 40 hours for lectures.

Credits: 2.5
Type of the course: compulsory 

Teaching terms: autumn

Owner of the course: Anatomy and Department of Histology and Embryology, Basic Veterinary Medicine, College of Veterinary Medicine
Majors applicable: Veterinary Medicine
Prerequisites: General Biology, Anatomy of Domestic Animal Pandect
Person in charge of the course: Kedao Teng 

2. Course description 

Histology of domestic animals is a science studying on micro-structures and functions of domestic animals and embryology of domestic animals is a science studying on ontogenesis and development of domestic animals. Histology is closely related with embryology, though their research contents are different. Therefore, they are combined to a specialized basic course for veterinary medicine and animal science majors.

Cell is the basic morphological and functional unit of all organisms. Studying on cells has developed gradually as cytology. Tissue is composed of cells and intercellular substances with similar morphological features and associative functions. Organ is composed of different tissues which combine according to some regulations and execute specific physiological functions. The research contents of histology are as follows: cells, fundamental tissues and organs’ tissues.

Animal embryology is composed of pre-embryonic development, embryonic development and postembryonic development. Zoology and anatomy are the basis of histology of domestic animals which is closely related with physiology, biochemistry and immunology. Mastering the knowledge of normal micro-structures, physiological functions and metabolism rules of domestic animals will be helpful to learning specialized courses such as pathology, diagnostics, internal medicine, obstetrics and reproduction of domestic animals. Therefore, this course is an important specialized basic course for animal sciences and veterinary medicine majors.

3. Design of each teaching section

(1)The chapter points and number of teaching hours

Introduction  (2 hours)

This chapter introduces the research content and veterinary education status in Histology and Embryology of Domestic Animals, the research methods of Histology and Embryology, the three-dimensional shape of organizational structure and cross section shape, and the units of measurement commonly used in Histology.

Chapter I  Cytology  (2 hours)

This chapter introduces the conception of cells and morphological diversity of animal cells, and focuses on teaching cell structure and division.

Chapter II  Epithelial Tissues (2 hours)
This chapter focuses on teaching the common features of epithelial tissue, the different forms of different types of epithelial tissue, and generally teaches special structures of epithelial cells contain glandular epithelium which is a specialized epithelial tissue.

Chapter III  Inherent Connective Tissue (2 hours)

This chapter focuses on teaching the basic characteristics and the classification of inherent connective tissue.

Chapter IV  Cartilage and Bone (1 hour)

This chapter introduces cartilage, three types of cartilage, bone, and the organizational structure of the backbone of long bones.
Chapter V  Blood (2 hours)

This chapter teaches the composition and the physical components of blood, and the occurrence of blood cells.

Chapter VI  Muscle (1 hour)

This chapter focuses on teaching the structures of skeletal muscle fibers and myocardial fibers, and Briefly teaches smooth muscle fibers.

Chapter VII  Nervous Tissue and Nervous System (3 hours)

This chapter introduces the classification and structures of neurons, synapses, the types of glial cells, nerve fibers, and nerve endings. It also teaches the spinal cord, cerebellum, brain, spinal dura mater, meninges, and blood brain barrier in the central nervous system, and the cranial nerve, spinal nerve and its ganglion, vegetative nerve and its ganglion in peripheral nervous system.

Chapter VIII  Circulatory System (2 hours)

This chapter mainly introduces the structures of capillaries, arteries, veins, and heart, and briefly teaches the structures of lymphatic capillaries and lymphatic vessels.

Chapter IX  Integumentary System (1 hour)

This chapter mainly introduces the organizational structures of skin and breast, and briefly introduces hair, sweat glands, and sebaceous glands.

Chapter X  Immune System (3 hours)

This chapter introduces the organizational structures of thymus, lymph nodes, and spleen.
Chapter XI  Endocrine System (2 hours)

This chapter introduces the organizational structures and main functions of pituitary, adrenal gland, thyroid, and parathyroid.

Chapter XII  Digestive Tract (3 hours)

This chapter mainly introduces the structures and functions of stomach and intestinal,and briefly describes the structures of the esophagus and anterior stomach.

Chapter XIII  Digestive Gland (2 hours)

This chapter mainly introduces the organizational structures of livers and pancreas, and briefly introduces the organizational structures of salivary glands.

Chapter XIV  Respiratory System (2 hours)

This chapter mainly introduces the organizational structures of lungs, and briefly introduces the organizational structures of noses and tracheae.

Chapter XV  Urinary System (1 hour)

This chapter mainly introduces the organizational structures of kidneys, and briefly introduces the organizational structures of urethrae.

Chapter XVI  Male Reproductive System (1 hour)

This chapter introduces the organizational structures of testis and epididymis tube.

Chapter XVII  Female Reproductive System (1 hour)

This chapter mainly introduces the organizational structures of ovarian, and especially focuses on the development, ovulation of follicles and the formation and degradation of corpus luteum. It briefly introduces the organizational structures of fallopian tubes, uterus, and vaginae.

Chapter XVIII  Sense Organs(Self-study)

Chapter XIX  Characteristics of the Organizational Structure of the Poultry Major Organs (1 hour)

This chapter mainly introduces the characteristics of the organizational structure of glandular stomachs, muscular stomachs, lungs, kidneys, ovaries, fallopian tubes, and bursae.

Chapter XX  Germ Cells and Fertilization (2 hours)

This chapter mainly introduces the cell structures of sperms and ova and the process of fertilization.

Chapter XXI  Chicken’s Early Embryo Development(2 hours)

This chapter mainly introduces the early embryonic development of livestock and poultry, and the types and structures of embryonic membrane.

Chapter XXII   Embryonic Development of Livestock (2 hours)

This chapter mainly introduces the types of fetal membranes and placenta, and briefly teaches the occurrence of major organ systems of livestock. 

4. Teaching materials or references: 

[1]Kedao Teng,et al. Anatomy and Histoembryology of the Domestic Animals. Higher Education Press, 2006

[2]Lingzhong Cheng,et al. Modern Histology. People's Medical Publishing House, 2003

[3]Kedao Teng,et al. Histology and Embryology of Domestic Animal: A Text and Color Atlas. China Agricultural University Press, 2008

5. Arrangement of exercise and assignment:

The teacher lays some questions for review. The students can do exercises provided by Animal Histology and Embryology Study Guide by self. One copy of the examinee’ answers needs to be handed in at the end of every experiment. Under the guidance of the teacher, the students who do research study, search scientific reference by self, and then finish book report and hand in before the end of the course are encouraged. After reading the report, the teacher will communication with students and propose amendments. The scores will be divided into excellent and good and recorded as the routinely results.

6. Description of the teaching syllabus

(1)The teaching purpose, nature and tasks of curriculum 

Histology and Embryology of Domestic Animals is a basic course for veterinary medicine majors. Students will master the fine structures of animal organisms by systematic study of this course and lay the necessary theoretical basis for the study of follow-up courses such as physiology, biochemistry, pathology, and clinical medicine.
(2)Course contents, focuses and depths

The course is divided into 22 chapters and Consists of three parts: the first part is an introduction and cytology; the second part involves in basic tissues and organ histology (2-19); the third part is Embryology(Chapter 20-22). The first two parts are the main contents of the course, the front chapters are the basis for the back. The basic purpose of teaching is that the students master the contents of the second part. The third part focuses on early embryonic development and fetal membranes, placentae. Students study the Chapter 18 and 19 in the second part by self, some important parts of key organs will be involved in teaching the relevant chapters in the second part by comparison.

(3)Teaching Requirements and Main links

The teacher needs to grasp the characteristics of teaching form, fully mobilize the enthusiasm of the students thinking in images, try to use the projectors, photographs, atlas, models, videos, and specimens, pay attention to the teaching of experiments.

In order to facilitate learning and mastering course contents, there is a summary after each chapter. The main functions and the organizational structures of the organs are needed to master. The organizational structures of the main organ can be distinguished proficiently under the microscopes. 
Written by: Kedao Teng

Authorized by: Ruiping She

                                            Composed on 11.2009

Histology and Embryology of Domestic Animals Experiment

1. Basic information

Course code: 05110440

Total teaching hours: 40, among which 40 hours for experiments

Credits: 1.5
Type of the course: compulsory 

Teaching terms: autumn

Owner of the course: Department of Anatomy and Histology and Embryology, Basic Veterinary Medicine, College of Veterinary Medicine
Majors applicable: Veterinary Medicine
Prerequisites: General Biology, Anatomy of Domestic Animal Pandect
Person in charge of the course: Kedao Teng 

2. Course description 

The experiment of Animal Histology and Embryology is an important part of the Histology and Embryology teaching. By Observation on the microstructure and ultrastructure of histological section, we can better understand and strengthen the 2 knowledge learned on class. The key content as follows: preliminary instructions and introduction of histological specimen, cell, epithelial tissue, connective tissue, muscular tissue, nervous tissue and nervous system, circulatory system, skin system, immune system, endocrine system, digestive system, respiratory system, urinary system, male reproductive system, female reproductive system and animal embryology.

Microscopic examination of histological section is the basic method for the curriculum. When observation, we should understand the anatomic site and direction of tangent, because the section just demonstrate one plane picture of the organ or cell whose morphology will be different according to the planes. As a result, in order to better understand, remember and strengthen Histology and Embryology knowledge, we have to think deeply, combine theory and practice together and put plane picture and stereostructure together.

3. Design of each teaching section

(1)The chapter points and number of teaching hours

Experiment I Experimental Notes and Cell (3 hours)  Experimental Type: validation

Experimental contents and requirements: 

Observe specimens under the optical microscopes and visit SEM photographs on display.

1. Master cellular microstructures and ultrastructures.
2. Understand the morphological changes of cells in mitosis 

Assignment:
Drawing and labeling parts of cell structures according to what has been observed under the light microscopes.

Experiment II Epithelial Tissue (2 hours)  Experimental Type: comprehensiveness

Experimental contents and requirements: 

1. Be familiar with the structures and distributions of various types of epithelial tissues under the microscopes.
2. Understand the sub-microstructures of various surfacestructures of epithelial cells  by observing the electron micrographs.

Assignment:

Drawing and labeling the structures of simple columnar epithelium according to what has been observed in the experiment.
Experiment III Connective Tissue (5 hours)  Experimental Type: comprehensiveness

Experimental contents and requirements: 

1. Master the structural characteristics of various connective tissues by observing specimens under the microscopes.

2. Visit the slice room, and understand the process of making tissue sections.
Assignment:

Drawing and labeling the different forms of all kinds of blood cells in the blood smear.
Experiment IV Muscle Tissue (1 hour)  Experimental Type: comprehensiveness

Experimental contents and requirements: 

Master the forms of three types of muscles by observing specimens under the microscopes.

Assignment:

Drawing and labeling the Striated muscle.
Experiment V Nerve Tissue (1 hour)  Experimental Type: comprehensiveness
Experimental contents and requirements: 

1. Master the structures of neurons and myelinated nerve fibers by observing nerve tissue specimens under the microscopes.

2. Master synaptic ultrastructure by observing the electron micrographs.
3. Understand the forms of glial cells and several common nerve endings by teacher’s explanation.
Assignment:

Drawing and labeling the structures of myelinated nerve fiber.
Experiment VI Nerve System (2 hours)  Experimental Type: comprehensiveness
Experimental contents and requirements: 

1. Master the Stratified structures of cerebral cortex and cerebellar cortex by observing the brain and cerebellum slices under the microscopes.

2. Understand the structures of spinal ganglia, sympathetic ganglia, and the terminal ganglion by teacher’s explanation.
Assignment:

Drawing and labeling the Stratified structures of cerebellar cortex.
Experiment VII Circulatory System (2 hours)  Experimental Type: comprehensiveness
Experimental contents and requirements: 

1. Observe the organizational structures of capillaries, media arteries, media veins, and ventricular wall under the microscopes.

2. Observe electron micrographs of capillaries.
Assignment:
Drawing and labeling the wall structures of media artery.
Experiment VIII Lymphoid Organs (4 hours)  Experimental Type: comprehensiveness
Experimental contents and requirements: 

Observe the organizational structures of thymus, lymph nodes, and spleens under the microscopes. 
Assignment:

Drawing and labeling the organizational structures of lymph node.

Experiment IX Endocrine Glands (4 hours) Experimental Type: comprehensiveness
Experimental contents and requirements: 

Observe the organizational structures of pituitary, adrenal, thyroid, and parathyroid under the microscopes. 
Assignment:

Drawing and labeling the organizational structures of pituitary secretion, anterior pituitary, and neurohypophysis.

Experiment X Digestive System (4 hours)  Experimental Type: comprehensiveness
Experimental contents and requirements: 

1. Master the organizational structures of stomach walls, duodenum, pancreas and livers by observing the slices under the microscopes. 
2. Master the submicroscopic structures of parietal cells, chief cells, intestinal villi, and hepatic lobules by observing electron micrographs.
3. Understand the organizational structures of esophagus, cola, salivary glands by teacher’s explanation.
Assignment:

1. Drawing and labeling the organizational structures of fundic glandular gegion mucosa.

2. Drawing and labeling the duodenal mucosa and submucosa.

3. Drawing and labeling the organizational structures of liver lobule and portal area.

(Note: Just choose one of the three jobs to complete.)
Experiment XI Respiratory System (2 hours)  Experimental Type: comprehensiveness
Experimental contents and requirements: 

Master the organizational structures of tracheae and lungs by observing the slices under the microscopes.
Assignment:

Drawing and labeling the organizational structures of lung.
Experiment XII  Urinary System (2 hours)  Experimental Type: comprehensiveness
Experimental contents and requirements: 

1. Master the distributions and structures of every section of urinary tubules by observing the kidney slices under the microscopes.
2. Master the submicroscopic structures related to the role of urinary by observing the SEM photographs of renal glomus and tubulars.
3. Understand the complex vascular structures of juxtaglomerular by teacher’s explanation.

Assignment:

Drawing and labeling renal corpuscle, proximal tubule, distal tubule, thin segment，collecting tubule.

Experiment XIII Reproductive System (3 hours) Experimental Type:comprehensiveness
Experimental contents and requirements: 

1. Master the structures of seminiferous tubules and leydig in testis, and the structures of varian follicles at all levels and corpus luteum by observing the slices under the microscopes.
2. Understand the organizational structures of the epididymis, oviduct, and uterus by teacher’s explanation.

Assignment:

1. Drawing and labeling the structures of seminiferous tubules and leydig in testis

2. Drawing and labeling the secondary follicles in ovarian.
Experiment XIV Transdermal System (1 hour) Experimental Type: comprehensiveness
Experimental contents and requirements: 

1. Master the organizational structures of skin and active mammary glands by observing the slices under the microscopes
2. Understand the structures of hair, sweat, sebum, and quiescent mammary gland by teacher’s explanation.
Experiment XV Embryology of Domestic Animal (4 hours)  Experimental Type: comprehensiveness
Experimental contents and requirements: 

1. Master the morphology of sperms and ova by observing the semen smears and mammal ova specimens under the microscopes.
2. Master the general rules of early embryonic development of livestock and poultry by observing models and samples of embryos.

3. Master the classifications and basic structures of the placenta by observing the placenta Specimens and sections from different species.
4. Understand the development status of fetal membrane and the embryos by dissecting the chick embryos of different days.

Assignment:

1. Drawing and labeling the structures of sperms and ova.
2. Drawing and labeling three germ layers in early embryos.
4. Teaching materials or references: 

Kedao Teng, et al. Histology and Embryology of Domestic Animal: A Text and Color Atlas. China Agricultural University Press, 2008
5. Arrangement of exercise and assignment:

The teacher lays drawing require of the experimental course, and the students need to complete the job in 4 hours each class. The experiment reports are scored on a 5-point scale. Assignments results counting for 50% of the course grade.
6. Description of the teaching syllabus

(1)The teaching purpose, nature and tasks of curriculum 

Histology and Embryology of Domestic Animals is a basic course for veterinary medicine majors. Students will master the fine structures of animal organisms by systematic study of this course and lay the necessary theoretical basis for the study of follow-up courses such as physiology, biochemistry, pathology, and clinical medicine.
(2)Course contents, focuses and depths

The course is divided into 22 chapters and Consists of three parts: the first part is an introduction and cytology; the second part involves in basic tissues and organ histology (2-19); the third part is Embryology (Chapter 20-22).The first two parts are the main contents of the course, the front chapters are the basis for the back. The basic purpose of teaching is that the students master the contents of the second part. The third part focuses on early embryonic development and fetal membranes, placentae. Students study the Chapter 18 and 19 in the second part by self, some important parts of key organs will be involved in teaching the relevant chapters in the second part by comparison.

(3)Teaching Requirements and Main links

The teacher needs to grasp the characteristics of teaching form, fully mobilize the enthusiasm of the students thinking in images, try to use the projectors, photographs, atlas, models, videos, and specimens, pay attention to the teaching of experiments.

In order to facilitate learning and mastering course contents, there is a summary after each chapter. The main functions and the organizational structures of the organs are needed to master. The organizational structures of the main organ can be distinguished proficiently under the microscopes. 
Written by: Kedao Teng

Authorized by: Ruiping She

                                                      Composed on 11.2009

Histological Technology and Principle

1. Basic information

Course code: 05130275

Total teaching hours: 24, among which 8 hours for lectures, 16 hours for experiments.

Credits: 1.5
Type of the course: elective 

Teaching terms: summer

Owner of the course: Anatomy and Department of Histology and Embryology, Basic Veterinary Medicine, College of Veterinary Medicine
Majors applicable: Veterinary Medicine, Animal Science, and Life Sciences
Prerequisites: Histology and Embryology of Domestic Animals, Anatomy and Histology of Domestic Animals
Person in charge of the course: Kedao Teng 

2. Course description
Histological technology and principle is a special technical course for veterinary medicine, animal science and biology majors covering 24 teaching hours. Histology and embryology of domestic animals or anatomy and histology of domestic animals is required before learning this course. In this course, students can know the preparation process and principles of histological specimen and master the basic practical skills of making histological specimen. The aim of this course is to train veterinary medicine, animal science and biology majors’ practical and creative abilities. Practice and experience is the chief form of this course. The main contents of this course are composed of slicing techniques, smearing techniques, common staining programs and so on.
3. Design of each teaching section

(1)The chapter points and number of teaching hours

Chapter I  Basic knowledge of histological techniques (3 hours)

This chapter introduces the principles, basic procedures, and precautions of slice production technology, and also demonstrates immunohistochemistry.

Chapter II  Types and Properties of the Microscope (1 hour)

This chapter introduces types of the microscopes and the performance characteristics of the main optical components.

Chapter III  Observation of Histological specimens (4 hours)

The students are asked to analyze the main factors that affect the production quality and learn to master typical histological specimens after discussing and exchanging of practical experience in group.  
(2) Experimental section

Experiment I Drawing the Materials (3 hours)  Experimental Type: comprehensiveness

Experimental contents: Draw the Materials, fix and do blood smears.
Experiment II Embedding tissue and staining blood smears (3 hours) Experimental Type: comprehensiveness

Experimental contents: The tissues are dehydrated, transparent, embedded in paraffin, and blood smears are stained with Wright dye.
Experiment III Producing Slices (6 hours)  Experimental Type: comprehensiveness

Experimental contents: Preparation and spread of paraffin sections.

Experiment IV Staining Tissue Sections (4 hours) Experimental Type: comprehensiveness

Experimental contents: Tissue sections are stained with H.E. and toluidine blue.
4. Teaching materials or references: 

Kedao Teng, et al. Histology and Embryology of Domestic Animal: A Text and Color Atlas. China Agricultural University Press, 2008

5. Arrangement of exercise and assignment:

Record the experimental procedure, practice experience, and written lab reports.
6. Description of the teaching syllabus

(1)The teaching purpose, nature and tasks of curriculum 

Histological technology and principle is an elective course for animal specialty students to learn animal organism microstructure technology. The aims of this course are to make the students master the basic knowledge and skills of studying microstructure of animals, apply the scientific theory to explore new skills, and culture the sense of innovation. 

(2)Course contents, focuses and depths

The course includes theoretical and experimental parts. The theoretical part introduces the basics of histological techniques. The experimental part introduces paraffin sectioning, HE staining, and blood smear technique with emphasis on practice, mastery of technology essentials. This is a basic course for mastering histological techniques.
(3)Teaching Requirements and Main links

This is a course need self-study and good manual dexterity. The students are asked to complete the experimental reports and exchange the impressional result and experience carefully.
Written by: Kedao Teng

Authorized by: Ruiping She

Composed on 11.2009
