
Veterinary Pathologic Anatomy

1. Basic information 

Course Code: 05110500

Total teaching hours: 48, among which  48 hours for lectures,     hours for experiments,    hours for on –line teaching.
Credits: 3

Type of the course: compulsory
Teaching terms: Autumn

Owner of the course: Teaching group of pathology, Department of Basic Veterinary, College of veterinary medicine

Majors applicable: Veterinary medicine
Prerequisites: Zoonomy, Animal anatomy, Animal histology and embryology, and

Animal biochemistry 

Person in charge of the course :  Professor Bingrui.Xu

2. Course description 
Veterinary Pathology, a bridge subject between Basic Veterinary Medicine and Clinical Veterinary Medicine, is one of the major and compulsory courses for undergraduate students of veterinary. It has two categories, Pathologic Anatomy and Pathologic Physiology. Veterinary Pathologic Anatomy is a course to study the changes of the morphology and structure of the diseased animals, the reason for the cases and the mechanism, and thereby elucidates the essence and rules of the diseases. Pathologic Anatomy includes general pathology and special pathology. General pathology introduces the various representations and the general rules in the courses of the disease. It includes circulatory disturbances of blood, disturbance of material metabolism, disturbance of sugar, fat and protein, the histiocyte’s changes of atrophy, degeneration and necrosis (including the changes of ultrastructures), inflammation, organic repair, compensation and adaptation, tumour and so on. Special pathology introduces mainly pathology of the systemic organic disease, infection and verminosis, including cardiovascular system, respiratory system, digestive system, urogenital system and nervous system. It requests students to put a good foundation for the further clinical study by learning to understand and describe various pathologic changes. 

3. Design of each teaching section
The main contents of each teaching section, basic requirements, and teaching hours
Chapter One   Introduction, Summary for rules of disease development (2 hours)

Introduction

Main contents: Introduction for the concept of veterinary pathology, the important role of pathology in veterinary medicine, main contents and research methods, branch and the basic study methods of veterinary pathology, the reason of studying the veterinary pathologic anatomy.
Basic requirements: 1. Master the concept and contents of pathology, and important role in veterinary medicine

2. Understand the research and study methods of pathology.

3. Know the brief history of pathology.

Teaching hours: 1 hour
Summary for the rules of disease development
Main contents:  Introduction for the concept and reason of disease and basic rules of occurrence and development.

Basic requirements: 1. Understand the basic process of the disease occurrence, development, prognosis and outcome.

2. Master the concept, pathogeny, mechanism and basic rules for occurrence and development of disease.

3. Know well the general methods of prevention and treatment of disease.

Teaching hours: 1 hour
Chapter Two  Blood circulation disorder（6 periods）
Section 1:  Hyperemia

Main Contents:  Teach the concept of local hyperemia, type, cause and mechanism, pathological change and outcome, the influence on body.

Basic requirements: Definite the concept of Hyperemia, the difference of arterial hyperemia and venous hyperemia; Master the pathological morphological change; understand the cause, mechanism and its influence on body.

Teaching hours: 1hour
Section 2   Hemorrhage

Main Contents:  Teach the concept, cause, mechanism, pathological change and outcome of hemorrhage, and its influence on body.

Basic requirements: Understand the cause of hemorrhage. Master the mechanism of hemorrhage and description of pathological morphology.

Teaching hours: 0.5 hour
Section 3   Thrombosis

Main Contents: Teach the concept, cause, mechanism, formation, type and outcome of thrombosis, its influence on body and difference of thrombus and postmortem blood agglutination.

Basic requirements: Apprehend the formation and forming condition of thrombosis; master the type and pathological morphology of thrombus; understand the difference of thrombus and postmortem blood agglutination.

Teaching hours: 1.5 hours
Section 4   Embolism
Main contents: Teach the concept, type and outcome of embolism and its influence on body .

Basic requirements: Master the type, outcome of embolism and its influence on body 
Teaching hours: 0.5 hour
Section 5    Infarct

Mani Contents: Teach the concept, cause, forming condition, type, pathological change and outcome of infract and its influence on body.

Basic requirements: Master the type, pathological changes, outcome and of infarction and its influence on body. 

Teaching hours: 1 hour
Section 6     Edema   

Main contents: Teach the cause, pathogenesis, classification and pathological changes and outcome of edema, and its influence on body. 
Basic requirements: Master the pathological changes of edema and its influence on the body 

Teaching hours: 0.5 hour.

Chapter Three   Cell and Tissue Injury (Six hours) 

Section 1    Atrophy

Main contents: The cause, classification and pathological changes of cell atrophy

Basic requirements: Master the classification and pathological changes of cell atrophy

Teaching hours: 1 hour.

Section 2    Degeneration

Main contents: Teach the cause, pathogenesis and effect of pathological changes on the body of hydropic degeneration, fatty degeneration, hyaline degeneration, mucoid degeneration and amyloid degeneration.  

Basic requirements: Master the metabolism disorders of sugar, lipid and protein, the characteristics pathological changes of all kinds of histiocyte degenerations.
Teaching hours: 3 hours.

Section 3     Necrosis 
Main contents: 1. Teach the concept, classification of necrosis and its characteristics of pathological change. 
2. Teach the concept, morphological change of apoptosis, and the differentiation in necrosis and apoptosis’

Basic requirements: Master the classification, characteristics of pathological change of necrosis. Master the differentiation in necrosis and apoptosis.

Teaching hours: 2 hours.

Chapter Four    Pathological Material Deposition (Two hours)
Main contents:  Teach the pathogenesis, pathological changes of immune complex deposition, pathological calcification, gout, pathological pigmentation, and their influence on body
Basic requirements: Master the characteristics of pathological change of pathological calcification, gout, pathological pigmentation
Teaching hours: 2 hours.

Chapter Five    Repair, Compensation and Adaptation of Tissue

Section 1      Hyperplasia and Hypertrophy

Main contents: Teach the concept, characteristics of pathological change of hyperplasia and hypertrophy,

Basic requirements: Master the concept, characteristics of pathological change of hyperplasia and hypertrophy, the differences and similarities in true hypertrophy and pseudo hypertrophy.

Teaching hours: 0.5 hour.

Section 2     Regeneration

Main contents: Teach the concept, influence factors of regeneration, the regenerative capacity of various tissue, and structure and function of granulation tissue.

Basic requirements: Master the concept of regeneration, the regenerative capacity of various tissue, and the structure and function of granulation tissue.

Teaching hours: 1.5 hours.

Section 3    Wound Healing

Main contents: Teach the concept, classification, process of wound healing, and its characteristics.

Basic requirements: Master the concept, classification, process of wound healing, and its characteristics.

Teaching hours: 0.5 hour.

Section 4  Metaplasia

Main contents: Teach the concept, cause, classification, pathogenesis of metaplasia, its influence on the body 

Basic requirements: Master the concept, pathogenesis of metaplasia, and its influence on the body.

Teaching hours: 0.5 hour.

Chapter Six    Inflammation(1 periods)

Section 1    Summarize 
Main contents: The concept, cause of inflammation, essential characteristic of localized symptom and general reaction.

Basic requirements: Understand the essence, significance of inflammation. Master the concept, cause of inflammation, essential characteristic of local symptom and general reaction.

Teaching hours: 1 hour.

Section 2    The Essential Pathological Change of Local Inflammatory Tissue 
Main contents: The essential pathological change of local inflammatory tissue: alterative inflammation, exudative inflammation, constituent and function of inflammatory exudation, inflammatory mediators; proliferative inflammation. 

Basic requirements: Master the essential characteristic, pathological process, classification, pathological change of inflammation, and the morphological characteristics of inflammation cell.

Teaching hours: 3 hours.

Section 3    The Classification and Outcome of Inflammation

Main contents: The classification and outcome of inflammation, the pathogenesis and pathological changes of septicemia

Basic requirements: Understand the cause, outcome of inflammation and its effect on body.

Teaching hours: 1 hour.
Chapter Seven    Neoplasm (4 hours)

Section 1     The Concept of Neoplasm
Main contents: The concept and histological characteristics of neoplasm. 

Basic requirements: Understand the concept of neoplasm .Master the essential characteristic of neoplasm.

Teaching hours: 1 hour.

Section 2   The Characteristics of Neoplasm
Main contents: the morphological structure, metabolic characteristics, atypia, growth and spread of neoplasm.

Basic requirements: Master the morphological structure, metabolic characteristics, atypia, growth and spread of neoplasm.

Teaching hours: 1.5 hours.

Section 3    The Carcinoid and Carcinoma

Main contents: The nomenclature and classification of neoplasm, and the difference of carcinoid and Carcinoma

Basic requirements: The nomenclature and classification of neoplasm. Distinguish the characteristic of carcinoid and Carcinoma.

Teaching hours:1 hour.

Section 4    Animal Common Neoplasm

Main contents: The cause and pathogenesis of neoplasm, the animal common neoplasm.

Basic requirements: Understand the cause and pathogenesis of neoplasm, the animal common  neoplasm.

Teaching hours: 0.5 hour.

Chapter Eight   Pathology of Cardiovascular System (4 hours)
Section 1    The Cardiac Hypertrophy and Cardiac Dilatation 

Main contents: The concept, classification, cause, and pathological changes of cardiomegaly

Basic requirements: Understand the concept, classification cause, and pathological changes of cardiomegaly

Teaching hours: 0.5 hour.

Section 2    Endocarditis

Main contents:  The concept, classification, cause, pathogenesis, and pathological changes of endocarditis, and its influence on body 

Basic requirements:  Master the characteristic of pathological changes of Endocarditis.

Teaching hours: 1.5 hours.

Section 3    Myocarditis and Myocardiosis

Teaching contents: The concept, classification of myocarditis and myocardiosis, and its cause, pathogenesis, pathological changes, consequence and effect on the body.

Bacic requirements: Master the characteristics of pathological changes of myocarditis. Understand the cause of parenchymatous myocarditis frequently happened in clinic.

Teaching hours: 1 hour.

Section 4    Pericarditis

Main contents: The concept, classification of pericarditis, and its cause, pathogenesis, pathological change, consequence and effect on the body.

Bacic requirements: Master the characteristics of pathological changes of pericarditic. Understand the cause of traumatic pericarditis frequently happed in clinic.
Teaching hours: 1 hour.

Chapter Nine    Respiratory Pathology(4 hours)

Section 1      Inflammation of Upper Respiratory Tract

Main contents: The cause, pathogenesis, lesion characteristics and effect on the body of inflammation of upper respiratory tract.

Basic requirements: Master the lesion characteristics of inflammation of upper respiratory tract. Understand the cause and pathogenesis of inflammation of upper respiratory tract.

Teaching hours: 0.5 hour.

Section 2    Pneumonia

Main contents: The cause, pathogenesis, lesion characteristics of pneumonia and its influence on the body.

Basic requirements: Master the lesion characteristics of pneumonia. Understand the cause and pathogenesis of pneumonia.

Teaching hours: 2.5 hours.

Section 3     Pulmonary Emphysema

Main contents: The cause, pathogenesis, lesion characteristics of pulmonary emphysema and its influence on the body.

Basic requirements: Master the lesion characteristics of pulmonary emphysema. Understand the cause and pathogenesis of pulmonary emphysema.

Teaching hours: 0.5 hour.

Section Four    Collapse of the lung

Teaching contents: The cause, pathogenesis, lesion characteristics of collapse of the lung and its influence on the body.

Basic requirements: Master the lesion characteristics of collapse of the lung. Understand the cause and pathogenesis of collapse of the lung.

Teaching hours: 0.5 hour.

Chapter Ten    Pathology of Alimentary system (Four hours)

Section 1    Gastritis

Main contents: The cause, pathogenesis, classification and pathological changes of gastritis.

Basic requirements: Master the cause, pathogenesis, classification and pathological changes of Gastritis. Understand the cause and pathogenesis.

Teaching hours: 1 hour.

Section 2    Enteritis

Main contents: The cause, pathogenesis, classification and pathological changes of enteritis.

Basic requirements: Master the cause, pathogenesis, classification and pathological changes of enteritis. Understand the cause and pathogenesis.

Teaching hours: 1 hour.

Section 3   Hepatitis
Main contents: The cause, pathogenesis, classification and pathological changes of hepatitis, hepatic necrosis, liver cirrhosis. 

Basic requirements: Master pathological changes of hepatitis, hepatic necrosis, and liver cirrhosis. Understand the cause and pathogenesis.

Teaching hours: 2 hours.

Chapter Eleven    Pathology of Urinary system (Four hours)

Section 1    Nephritis

Main contents: The cause, pathogenesis, classification and pathological changes of nephritis.

Basic requirements: Master the characteristics of pathological changes of every nephritic type.

Teaching hours: 2.5 hours.

Section 2    Nephrosis
Teaching contents: The cause, pathogenesis, classification and pathological changes of nephrosis.

Basic requirements: Master the characteristics of pathological changes of nephrosis.

Teaching hours: 1 hour.

Section 3    Hydronephrosis, Urolithiasis and Cystitis

Main contents: The cause, pathogenesis, classification and pathological changes of hydronephrosis, urolithiasis and cystitis.

Basic requirements: Master the characteristics of pathological changes of hydronephrosis, urolithiasis and cystitis.

Teaching hours: 0.5 hour.

Chapter Twelve    Pathology of Nervous system (Four hours)

Section 1    Basic pathological changes of nervous system

Main contents:   Basic pathological changes of nervous system.

Basic requirements: Understand the specific relevance of the pathological changes of nervous system, master the common features of pathological changes of the neuron cells and mesenchyme of central and peripheral nerve resulted from nervous system disease.

Teaching hours: 1 credit hour.

Section 2    Encephalitis

Main contents: The cause, classification and pathological changes of encephalitis.

Basic requirements: Master the characteristics of the pathological changes and cause of encephalitis frequently happened.

Teaching hours: 2.5 hours.

Section 3    Encephalomalacia

Main contents: The cause, classification and pathological changes of encephalomalacia.

Basic requirements: Master the characteristics of the pathological changes of encephalomalacia frequently happened.

Teaching hours: 0.5 hour.
4. Teaching materials or references: 

Text book: Deming, Zhao. 《Veterinary Pathology》(2nd edition). Beijing: China Agriculture University Press, 2005.3.

Main reference：

（1）Linxi 《The Pathology of the Domestic Animals》，Beijing：China Agriculture University Press，2000.

（2）《Livestock Pathology》Inner Mongolia College of Agriculture and Animal Husbandry，Volume One and Two，2nd edition，1989.11，Agriculture Press.

（3）Lipulin《Animal Pathology》1994，Aug，Jinlin Science and Technology Press.

（4）Zhukuntao 《Veterinary Pathologic Anatomy》，Beijing：China Agriculture Press，2000.

（5）《Veterinary Pathological Anatomy》 Gansu Agricultural University，1988.5，Agriculture Press.

（6）R.G.Tomson《General Veterinary Pathology》，Beijing，Agriculture Press，1984.5

（7）Qinlirang、Maohongfu 《Animal Pathological Systematic Anatomy》，Beijing，Agriculture Press，1992

（8）Lee & Febiger，Thomas Carlyle Jones et al. 《Veterinary Pathology》(5th ed.). 1979.

（9）Wangboyun，《Techniques in Experimental Pathology》，Beijing，People's Medical Publishing House，2000.

（10）Chinese Journal of Veterinary Science, Acta Veterinaria Et Zootechnica Sinica, Chinese Journal of Pathophysiology.

（11）Fanguoxiong 《Atlas of Animal Disease Diagnosis》，Beijing，Beijing Agriculture University Press，1995.

Written by: Professor Xubinrui
Authorized by: Professor Sheruiping
Composed on (date): 2009.10（Revised）
Experiment of Veterinary Pathologic Anatomy
1. Basic information

Course code: 05110510
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 terms: autumn 
Owner of the course: Teaching group of pathology, Department of Basic Veterinary, College of veterinary medicine 
Majors applicable: Veterinary medicine 
Prerequisites: Zoonomy, Animal anatomy, Animal histology and embryology, and Animal biochemistry
Person in charge of the course: Professor Bingrui Xu 
2. Course description 

Experiment of Veterinary Pathologic Anatomy is one of the major courses and compulsory for undergraduate students of veterinary. It is a course to study the changes of the morphology and structure of the diseased animals. Experiment of Veterinary Pathologic Anatomy is very intuitive. Students could verify and understand the theory by observing the general specimens and tissue slice. It requires students to master the methods of observation and description in the learning process. It includes disturbances of blood circulation; disturbance of material metabolism; disturbance of sugar, fat and protein; the characteristics of atrophy, degeneration and necrosis in tissue and cell; inflammation; tissue repair, compensation and adaptation; tumour; pathological changes in cardiovascular system, respiratory system, digestive system, urinary system and nervous system. The pathological changes in general specimens and slices observed in the course are aspects of a certain stage in the process of the disease. It linked organically to the pathological processes, forming a whole concept. It provides students a good foundation for the further clinical study by learning to understand and describe various pathologic changes. 

3. Design of each teaching section

 The contents and requirements of the sections of experiments and internship (names of experiments, experiment type, (showing, verifiying, compositing, designing), total hours, experiment summary, the laboratory open or not ) : 
Teaching contents and requirements of experiments :(40 hours)

We show teaching contents of experiments through gross specimens and tissue slices. The laboratory doesn’t open unless having classes. Experimental reports should be completed in class.
Experiment 1  Local blood circulation disorders I (3 hours)  experiment type : Verifying

We should master pathologic changes of hyperemia, congestion, hemorrhage, thrombus ,infarct, and know reasons why they happen, the mechanisms and effects on bodies.

1.Experiment objective：
(1)Master the pathologic changes of hyperemia, congestion, hemorrhage and infarct.

(2)Know reasons why they happen, mechanisms and effects of local blood circulation disorders on bodies.

2. Experiment summary：

(1) Gross specimen

(2) Tissue slides 

3. Requirements：

(1) Finish the drawing work required by observations under microscope in class

(2) Master the pathologic changes of hyperemia, congestion, hemorrhage and infarct.

(3) Know reasons, mechanisms and effects of local blood circulation disorders

Experiment 2  Local blood circulation disorders II (3 hours) Experiment type : Verifying

Master the main pathologic changes of infarct and edema. Know reasons why they happen, the mechanisms and effects on bodies.

Experiment objective：

(1) Master the main pathologic changes of infarct and edema.

(2) Know reasons why they happen, the mechanisms and effects on bodies.

2. Experiment summary：

(1)Gross specimen

(2) Tissue slides 

3. Requirements：

(1) Finish the drawing work required by observations under microscope in class

(2) Master the pathologic changes of infarct and edema.

(3) Know reasons why they happen, mechanism and effects of partial blood circulation disorders

Experiment 3   Degeneration of tissue and cell (3 hours ) Experiment type : Verifying

1.Experiment objective：

(1) Master the main pathologic changes and mechanisms of cell swelling and fatty degeneration.

(2) Understand pathologic changes of hyaline degeneration and amyloid degeneration.

2. Experiment summary：

(1) Gross specimen

(2) Tissue slides 

3. Requirements：

(1) Finish the drawing work required by observations under microscope in class

(2) Master the pathologic characteristics and mechanisms of cell swelling and fatty degeneration. Understand pathologic changes of hyaline degeneration and amyloid degeneration.

Experiment 4  Necrosis（3 periods）

Experiment type：Verifying
1. Experiment Objective：Master mainly the pathological changes of different types of necrosis
2. Experiment summary：

（1）Gross specimen

(2) Tissue slides 

3. Requirements：

(1) Finish the drawing work required by observations under microscope in class
（2）Master the main pathological changes of different types of necrosis

Experiment 5  Pathological Material Deposition and Tissue Repair（3 hours）

Experiment type：Verifying
1. Experiment Objective：

（1）Master mainly the pathological changes of calcification as well as hemosiderosis and bilirubinic deposition. Understand the types of pathological material deposition
（2）Master mainly the morphological characteristics of granulation tissue. Understand the pathological changes of regeneration as well as hyperplasia, hypertrophy and metaplasia
2. Experiment summary：

（1）Gross specimen

(2)  Tissue slides 

3. Requirements：

(1) Finish the drawing work required by observations under microscope in class

（2）Master mainly the pathological changes of calcification as well as hemosiderosis and bilirubinic deposition . Understand the types of pathological material deposition

（3）Master mainly the morphological characteristics of granulation tissue. Understand the pathological changes of regeneration as well as hyperplasia, hypertrophy and metaplasia
Experiment 6  Alterative Inflammation and Exudative Inflammation（3 hours）

Experiment type：Verifying
1.Experiment Objective：

（1）Master mainly the pathological changes of alterative inflammation and exudative inflammation

（2） Understand the main morphological characteristics of all kinds of inflammatory cells

2. Experiment summary：

（1）Gross specimen

(2) Tissue slides 

3. Requirements：

(1) Finish the drawing work required by observations under microscope in class

（2）Master the pathological changes of alterative inflammation and exudative inflammation

（3）Understand the main morphological characteristics of all kinds of inflammatory cells

Experiment7  Proliferative Inflammation（3 hours）
Experiment type：Verifying
1.Experiment Objective：

（1）Master mainly the pathological changes of the proliferative inflammation
（2）Understand the main morphological characteristics of all kinds of inflammatory cells

2. Experiment summary：

（1）Gross specimen

(2) Tissue slides 

3. Requirements：

(1) Finish the drawing work required by observations under microscope in class

（2）Master mainly the pathological changes of the proliferative inflammation

（3）Understand the main morphological characteristics of all kinds of inflammatory cells

Experiment 8  Tumor（3 hours）

Experiment type：Verifying
1.Experiment Objective：

（1）Master mainly the tumor tissue structure and cell morphology, atypia characteristics of tumor, and the main difference between benign tumor and malignant tumor
（2）Understand the main morphological characteristics of all kinds of animal tumor
2. Experiment summary：

（1）Gross specimen

(2)  Tissue slides 

3. Requirements：

(1) Finish the drawing work required by observations under microscope in class

（2）Master growth pattern and morphology of tumor 

（3）Master tumor tissue structure and cell morphology. Understand the main difference between benign tumor and malignant tumor
Experiment 9  Pathology of Cardiovascular System（3 hours）

Experiment type：Verifying
1. Experiment Objective：Master mainly the pathological changes of endocarditis as well as myocarditis，and pericarditis.
2. Experiment summary：

（1）Gross specimen

(2) Tissue slides 

3. Requirements：

(1) Finish the drawing work required by observations under microscope in class

（2）Master mainly the pathological changes of endocarditis as well as myocarditis，and pericarditis.
Experiment 10  Pathology of Respiratory System（3 hours）

Experiment type：Verifying
1. Experiment Objective：Master mainly the pathological changes of bronchopneumonia as well as fibrinous pneumonia and interstitial pneumonia.
2. Experiment summary：

（1）Gross specimen

(2) Tissue slides 

3. Requirements：

(1) Finish the drawing work required by observations under microscope in class

（2）Master mainly the pathological changes of bronchopneumonia as well as fibrinous pneumonia and interstitial pneumonia.

Experiment 11  Pathology of Digestive System（3 hours）

Experiment type：Verifying
1. Experiment Objective：Master mainly the pathological changes of different types of gastro-enteritis as well as hepatitis，hepatonecrosis and hepatic cirrhosis.
2. Experiment summary：

（1）Gross specimen

(2) Tissue slides 

3. Requirements：

(1) Finish the drawing work required by observations under microscope in class

（2）Master the main pathological changes of different types of gastro-enteritis and hepatopathy.
Experiment 12  Pathology of the Urinary System（3 hours）

Experiment type：Verifying
1. Experiment Objective：Master mainly the pathological changes of different types of nephritis and nephrosis
2. Experiment summary：

（1）Gross specimen

(2) Tissue slides 

3. Requirements：

(1) Finish the drawing work required by observations under microscope in class

（2）Master the main pathological changes of different types of nephritis and nephrosis.
Experiment 13  Pathology of the Nervous System（3 hours）
Experiment type：Verifying
1. Experiment Objective：Master mainly the pathological changes of different types of encephalitis and encephalopathy.

2. Experiment summary：

（1）Gross specimen

(2) Tissue slides 

3. Requirements：

(1) Finish the drawing work required by observations under microscope in class

（2）Master the main pathological changes of different types of encephalitis and encephalopathy.
Summary（1 hour）

4. Teaching materials or references: 

Textbook：《The guide of pathological anatomy experiment》compiled by Xubinrui，2002.July，China Agriculture University 

（1）Linxi 《The Pathology of the Domestic Animals》，Beijing：China Agriculture University Press，2000.

（2）《Livestock Pathology》Inner Mongolia College of Agriculture and Animal Husbandry，Volume One and Two，2nd edition，1989.11，Agriculture Press.

（3）Lipulin《Animal Pathology》1994，Aug，Jinlin Science and Technology Press.

（4）Zhukuntao 《Veterinary Pathologic Anatomy》，Beijing：China Agriculture Press，2000.

（5）《Veterinary Pathological Anatomy》Gansu Agricultural University，1988.5，Agriculture Press.

（6）R.G.Tomson《General Veterinary Pathology》，Beijing，Agriculture Press，1984.5

（7）Qinlirang、Maohongfu 《Animal Pathological Systematic Anatomy》，Beijing，Agriculture Press，1992

（8）Lee & Febiger，Thomas Carlyle Jones et al. 《Veterinary Pathology》(5th ed.). 1979.

（9）Wangboyun，《Techniques in Experimental Pathology》，Beijing，People's Medical Publishing House，2000.

（10）Chinese Journal of Veterinary Science、Acta Veterinaria Et Zootechnica Sinica、Chinese Journal of Pathophysiology.

（11）Fanguoxiong 《Atlas of Animal Disease Diagnosis》，Beijing，Beijing Agriculture University Press，1995.
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