The Course Outline of Veterinary Pathophysiology
(兽医病理生理学教学大纲)

Ⅰ. Course Description
Course Name: Veterinary Pathophysiology

Course Code: 
Credit Hours: 40 classes totally (30 hours for lecture and 10 hours for laboratory)
Credit Points: 2.5

Type of Course: A required course; under graduate
Term: Spring
College: Department of Pathology, College of Veterinary Medicine, China Agricultural University 
Specialized Subject: Veterinary Medicine
Prerequisites: Systematic anatomy, Histoembryology, Physiology, Cytobiology, Pharmacology, Microbiology, Immunology,           

Lecturer: Qiaojian (乔健)
Ⅱ. Introduction
Veterinary Pathophysiology is an invaluable course for veterinary students and instructors in general pathology, pathogenic microbiology, parasitology and immunology, physiology, neurobiology, oncology, toxicology, and pharmacology. This course offers students and clinicians the most comprehensive introduction to understanding the interactions between organs and functional systems that underlie infectious and metabolic diseases. 
The course provides an excellent knowledge e of integrating basic science concepts with clinical medicine. Each of the organ system chapters reviews the normal anatomy, physiology and histology, then following with the pathophysiology, clinical findings, and pathology of the more commonly encountered disorders. Additionally there are chapters on genetic diseases, immune diseases and neoplasia which similarly link basic science principles with clinical disease entities. Each chapter contains periodic "checkpoint" questions which guide the reader to the most important concepts. Each chapter also ends with several case studies with questions and discussions, similar to those encountered on board examinations

Ⅲ. The Course Contents (30 Credit Hours)
Chapter 1. Introduction and Etiology and Pathogenesis of Disease
Teaching Hours: self-study
Objectives
1. Understand the purpose of learning pathophysiology.

2. Understand the characteristics of pathophysiology .

3. Understand the methods of studying pathophysiology.

4. Master the concept and causes of disease.

5. Master the general rules for pathogenesis of disease and the process of disease.

6. Understand the process of death and the possibility of rescue.

Course Contents
1. Complex nature of disease

(1) Concepts of disease (include brain death)

(2) Disease as abnormal state

(3) Disease as incapacitating state

(4) Health and disease

2. Pathophysiologic processes

(1) Etiology

(2) Pathogenesis

(3) Clinical manifestations

(4) Implications for treatment

(5) Future possibilities  

Chapter 2.  Disseminated Intravascular Coagulation (DIC)
Teaching Hours: 3
Objectives

1. Master the concept of DIC.

2. Master the clinical manifestation and the mechanism of bleeding in DIC.

3. Master the mechanism of DIC

4. Be familiar with the promoting causes and causes of DIC.

Course Contents 

1. The process of coagulation

2. Evaluation of coagulation

3. Coagulation disorders

4. Mechanism

(1) Damage of endothelium of the vessel widely, activating intrinsic coagulation system

(2) Release tissue factor into blood, activating extrinsic coagulation system

(3) Destruction of blood cells

(4) Disorders of microcirculation

(5) Formation of immunocomplex

(6) Other agglutinant released into blood

6. Promoting causes：
(1) Impairment in reticulo-endothelial system 

(2) Disturbance of hepatic function

(3) Hypercoagulability state 

(4) Microcirculation disturbance 

(5) Anoxia and acidosis

(6) Over dose of antifibrinolysis agent

7. Stages

(1) Hypercoagulation

(2) Consumptive hypocoagulation  

(3) Secondary hyperfibrinolysis 

8. Effects and clinical manifestations

(1) Bleeding

(2) Shock

(3) Multiple organs failure 

(4) Microangiopathic hemolytic anemia

Chapter 3.  Fever
Teaching Hours: 3
Objectives

1. Master the etiology of fever

2. Master the pathogenesis of fever

3. Understand the thermoregulation of fever

4. Be familiar with the alterations of metabolism and function in fever
Course Contents
1. Regulation of normal body temperature

2. Etiology

(1) Infectious factors

(2) Non-infectious factors

3. Pathogenesis
Endogenous pyrogens

4. Thermoregulation of fever

(1) Thermoregulating center

(2) Routes of peripheral pyrogenic signals into thermoregulation center

(3) Central mediators of fever

5. Alterations of metabolism and function

6. Pathophysiological basis of prevention and treatment
Chapter 4.  Dehydration: Disorders of Water and Electrolyte Metabolism
Teaching Hours: 2
Objectives 

1. Master the distribution, the homeostasis and the regulation mechanism of body fluid.

2. Master the characteristics, the effects on body, and clinical manifestations of 3 types of dehydration.

3. Master the concept, the causes and the clinical manifestations of water intoxication.

4. Be familiar with the causes, the effects, and the therapeutic principles of dehydration.

5. Master the causes and effects on body and on heart of hypokalemia and hyperkalemia.

6. Be familiar with the metabolic process of potassium.

7. Be familiar with the disorders of the metabolism of magnesium, calcium and phosphorus. (self-study)

Course Contents
1. Body fluid homeostasis

2. Fluid imbalances

3. Principles of electrolyte homeostasis

4. Electrolyte imbalances

(1) Disorders of sodium and water metabolism

① Hypotonic dehydration

② Hypertonic dehydration

③ Isotonic dehydration

④ Water intoxication

Chapter 5. Edema

Teaching Hours: 2
Objectives 

1. Master the mechanism of edema.

2. Master the classification and mechanism of brain edema.

3. Be familiar with the mechanisms of heart edema, hepatic edema, and renal edema.

4. Understand the effects and therapeutic principle of edema.

Course Contents
1. Concept and classification

2. Formation of tissue fluid

3. Mechanism of edema

(1) Formation of tissue fluid exceeds regurgitation of tissue fluid

① Rise of hydrostatic pressure in capillary

② Decrease of plasma colloid osmotic pressure

③ Increase of capillary permeability

④ Decrease of lymphatic return

(2) Retention of sodium and water 

① Decrease of glomerular filtration rate

② Increase of reabsoption of sodium and water in renal tubules

③ Glomerulotubular imbalance

4. Heart edema, hepatic edema, and renal edema

5. Brain edema

(1) Concept of brain edema

(2) Classification and clinical manifestation 

① Vasogenic brain edema

② Cytotoxic brain edema

③ Interstitial brain edema

6. Pulmonary edema

(1) Concept

(2) Mechanism

7. Therapeutic principle

Chapter 6.  Disorders of Acid-base Balance
Teaching Hours: 2
Objectives 

1. Be familiar with the regulation of acid-base balance.

2. Master the parameters and its significance in acid-base disorders.

3. Master the causes, the compensatory processes, and the effects of 4 types of acid-base disorders.

4. Understand the therapeutic principle.

Course Contents
1. Acid-base homeostasis

(1) Buffers

(2) Respiratory contribution

(3) Renal contribution

2. Parameters

3. Acid-base imbalances

(1) Metabolic acidosis

① Etiology

② Classification

③ Compensation

④ Changes of acid-base parameters and electrolytes

⑤ Alterations of metabolism and function

⑥ Principles of prevention and treatment

(2) Respiratory acidosis

① Etiology

② Compensation

③ Changes of acid-base parameters and electrolytes

④ Alterations of metabolism and function

⑤ Principles of prevention and treatment

(3) Metabolic alkalosis

(4) Respiratory alkalosis

(5) Mixed acid-base imbalances

Chapter 7. Hypoxia

Teaching Hours: 2
Course Objectives
1. To apprehend the parameters and meaning of blood oxygen

2. To grasp the classification, etiology and pathogenesis of hypoxia

3. To master function and metabolic changes in hypoxia 

4. To know the affective factors on the body tolerance to hypoxia

5. To know the therapy for hypoxia
Course Contents
1. The parameters and meaning of blood oxygen

2. The classification, etiology and pathogenesis of hypoxia

3. The changes of function and metabolism in hypoxia

4. The affective factors on the body tolerance to hypoxia

5. The therapy for hypoxia: oxygen therapy  

oxygen intoxication: pulmonary oxygen intoxication; cerebral oxygen intoxication
Chapter 8.  Stress and Stress-Related Diseases
Teaching Hours: 2
Course Objectives

1. To apprehend the neuroendocrine responses and the cellular and humoral responses of stress

2. To grasp the Functional and metabolic responses in stress

3. To be familiar with the Stress-related disease

Course Contents

1. Terminology of stress

(1) Stress

(2) Stressor

(3) General adaptation syndrome (GAS)

2. Neuroendocrine responses

(1)  Locus Ceruleus-norepinephrine neurons-sympathetic/adrenal medulla axis

(2)  Hypothalamus-pituitary-adrenal cortex axis

(3)  Other hormones in stress

3. Cellular and humoral responses

(1) Acute phase proteins

(2) Heat shock proteins

4. Functional and metabolic responses
(1) Central nervous system
(2) Immune system
(3) Cardiovascular system
(4) Digestive system
(5) Genito-urinary system
(6) Metabolism
5. Stress-related disease
(1) Stress ulcer
(2) Stress and cardiovascular diseases
(4) Stress and endocrine disorders
(5) Stress and psychosocial disturbance
6. Pathophysiological basis of prevention and treatment
Chapter 9.  Shock
Teaching Hours: 3
Course Objectives
1. Understand the classification and etiology of shock.

2. Master the changes of microcirculation and the alterations of factors during shock.

3. Master the effects of shock.

4. Master the characteristics and therapeutic principle of hypodynamic shock and hyperdynamic shock.

5. Master the pathological changes of shock lung.

Course Contents

1. Definition

2. Classification

(1) Etiology

(2) Hypovolemic shock, vasogenic shock, and cardiogenic shock 

(3) Hypodynamic shock and hyperdynamic shock

3. Mechanism

(1) Disturbance of microcirculation

① Ischemic anoxia stage (compensatory stage)

② Stagnant anoxia stage (decompensatory stage)

③ Microcirculatory failure stage (Disseminated intravascular coagulation stage)

(2) Factors

① Catecholamine

② Angiotensin II 

③ Antidiuretic hormone 

④ Thromboxane A2 

⑤ Myocardial depressant factor

⑥ Endothelin

⑦ Histamine 

⑧ Kinin 

⑨ Endorphin 

4. Clinical manifestations

5. Alterations of functions of inner organs 

6. Alterations in metabolism

7. Treatment
Chapter 10.  Cellular Signal Transduction with Disease
Teaching Hours: 3
Course Objectives

1. Master the major pathways for cell signaling

2. Understand the dysfunction of cell signaling in diseases

Course Contents

1. Major pathways for cell signaling

(1) G-protein-mediated cell signaling

(2) Tyrosine kinase mediated signaling

(3) Guanylyl cyclase (GC) mediated signaling

(4) Intracellular and nuclear receptor signaling

2. Dysfunction of cell signaling in diseases

(1) Aberrant signal molecules in diseases

(2) Aberrant receptors in diseases

(3) Aberrant G-proteins in diseases

(4) Aberrant intracellular signaling in diseases

(5) Multiple signaling aberrations in diseases

(6) elationship between stimulants and pathological effects

3. Principles of treatment

(1) To regulate the level of extracellular molecules

(2) To regulate the structure and the function of receptors

(3) To regulate the level and modifications of intracellular messenger molecules and transducers

(4) To regulate the level of nuclear transcription factors
Chapter 11.  Ischemia-Reperfusion Injury

Teaching Hours: 2
Course Objectives

1. Understand the etiology of ischemia-reperfusion injury

2. Apprehend the mechanisms of ischemia-reperfusion injury

3. Master the alterations of function and metabolism during ischemia-reperfusion injury
Course Contents

1. Etiology of ischemia-reperfusion injury

(1) Duration of ischemia

(2) Dependency on oxygen supply

(3) The condition of reperfusion

2. Mechanisms of ischemia-reperfusion injury

(1) Injury of free radicals

(2) Calcium overload

(3) The endothelial injury and neutrophil activation

3. Alterations of function and metabolism during ischemia-reperfusion injury

(1) Myocardial ischemia-reperfusion injury

(2) Cerebral ischemia-reperfusion injury

(3) Hepatic ischemia-reperfusion injury

(4) Renal ischemia-reperfusion injury

4. Pathophysiological basis of prevention and treatment

(1) Controlling reperfusion conditions

(2) Antioxidants and free radical scavengers

(3) Inhibitors of neutrophils activation

(4) Calcium antagonists or calcium channel blocker

Chapter 12.  Cardiovascular Dysfunction
Teaching Hours: 2
Course Objectives

1. Master the pathogenesis of heart failure.

2. Master the mechanism of dyspnea during heart failure, the mechanism of paroxysmal nocturnal dyspnea and orthopnea.

3. Master the cardiac compensation during heart failure.

4. Be familiar with the hemodynamic changes of heart failure.

5. Understand the causes and promoting causes of heart failure.

Course Contents

1. Etiology and classification

2. Promoting causes

3. Compensatory mechanisms

(1) Cardiac compensation

(2) Systemic compensation

4. Pathogenesis

(1) Decreased myocardial contractility

(2) Diastolic dysfunction

(3) Altered signal transduction

(4) Excessive cardiac hypertrophy

5. Changes of function and metabolism

(1) Changes of circulatory system 

(2) Changes of respiratory system

(3) Changes of digestive system

(4) Changes of urinary system

(5) Acid-base imbalance

6. Clinical manifestations

(1) Left heart failure

(2) Right ventricular failure

7. Pathophysiologic basis of prevention and treatment

Chapter 13.  Renal Dysfunction
Teaching Hours: 2
Course Objectives

1. Master the etiology of acute renal failure.

2. Master the pathogenesis of acute renal failure.

3. Master the changes of 3 stages of acute renal failure.

4. Be familiar with the causes and mechanism of chronic renal failure.

5. Be familiar with the effects of uremia.

Course Contents

1. Acute renal failure

(1) Etiology and classification

① Prerenal acute renal failure

② Intrarenal acute renal failure                           
③ Postrenal acute renal failure

(2) Pathogenesis

(3) Clinical phases

(4) Alterations of metabolism and function

① Urinary abnormalities

② Water and electrolytes imbalance

③ Acid-base imbalance   

(5) Pathophysiological basis of prevention and treatment

2. Chronic renal failure

(1) Etiology and pathogenesis

(2) Alterations of metabolism and function 

3. Uremia

(1) Etiology and pathogenesis

(2) Alteration of metabolism and function

(3) Pathophysiological basis of prevention and treatment
Chapter 14.  Hepatic Pathophysiology
Teaching Hours: 2
Course Objectives

1. Master the pathogenesis of hepatic encephalopathy: the theory of ammonia intoxication, the theory of false neurotransmitters and the theory of amino acid imbalance.

2. Be familiar with the causes of hepatic encephalopathy.

3. Be familiar with the effects on body during hepatic insufficiency.

Course Contents

1. Hepatic insufficiency

(1) Metabolic disorders

(2) Disorders in production of bile salts and elimination of bilirubin

2. Hepatic encephalopathy

(1) Etiology and classification

(2) Pathogenesis

① Ammonia intoxication theory

② False neurotransmitters theory

③ Amino acid imbalance theory

(3) Precipitating factors of hepatic encephalopathy

(4) Prevention and principle of treatment

(5) Hepatorenal syndrome

3．Pathophysiologic basis of prevention and treatment

Ⅳ. Animal Experiments
Select 4 from following 6 experiments (10 Credit Hours)
Experiment 1. Pulmonary Edema 

Teaching Hours: 2
Course Objectives

1. Master the method of establishing an animal model of pulmonary edema.

2. Master the manifestations during pulmonary edema.
Course Contents

1. Animal: Rabbit
2. Requirements

(1) Induce general anesthesia using urethane.

(2) Insert a “Y” tube into trachea.

(3) Insert a plastic tube into the external jugular superficial vein.

(4) Infuse massive solution to induce pulmonary edema.

(5) Use stethoscope to listen to the breath sounds during pulmonary edema.

(6) Open the thoracic cavity to observe the congestion and edema of lungs.

Experiment 2. Fever 

Teaching Hours: 2
Course Objectives

1. Master the method of establishing an animal model for endotoxin-induced fever.
2. Master the mechanisms of fever.

3. Be familiar with the clinical manifestations during fever.
Course Contents

1. Animal: Rabbit
2. Requirements

(1) Establish an animal model for endotoxin-induced fever

(2) Measure the body temperature every 15 minutes 
(3) Draw the curve of the change in body temperature

(4) Observe the clinical manifestations during fever
(5) Discuss the mechanisms of endotoxin-induced fever
Experiment 3.  Hypoxia 
Teaching Hours: 2
Course Objectives

1. Master the method of establishing the animal models of hypoxia caused by oxygen deficiency or carbon monoxide poisoning. 

2. Master the mechanisms of hypoxic hypoxia and hemic hypoxia.

3. Be familiar with the clinical manifestations during hypoxia.

Course Contents

1. Animal: Mouse

2. Requirements

(1) Connect an oxygen consumption device.

(2) Establish an animal model with hypotonic hypoxia.

(3) Observe the clinical manifestations during hypoxia, such as cyanosis, respiratory rate, etc.

(4) Calculate the amount of oxygen consumption.

(5) Produce carbon monoxide and create the animal with CO intoxication.

(6) Observe the manifestations during CO intoxication.

(7) Use oxygen to treat CO intoxication.

(8) Take blood from the canthus using glass capillary tube.

Experiment 4. Stress
Teaching Hours: 3
Course Objectives

1. Master the method of establishing the animal models for stress caused by cold-water –swimming

2. Understand the neuroendocrine responses during stress

3. Understand the effect of stress on oxygen consumption

Course Contents

1. Animal: Mouse
2. Requirements

(1) Connect an oxygen consumption device.

(2) Establish an animal models for stress caused by cold-water –swimming..

(3) Observe the effect of stress on oxygen consumption.

(4) Calculate the amount of oxygen consumption.

(5) Discuss the mechanisms of the change in the amount of oxygen consumption.
Experiment 5.   Hemorrhagic Shock
Teaching Hours: 3
Course Objectives

1. Master the method of establishing an animal model of hemorrhagic shock.

2. Master the manifestations and changes of microcirculation during hemorrhagic shock. 

3. Be familiar with the process and mechanism of hemorrhagic shock. 

4. Understand the therapy of hemorrhagic shock.

Course Contents 

1. Animal: Rabbit

2. Requirements

(1) Induce general anesthesia using urethane.

(2) Insert a ‘Y’ tube into trachea.

(3) Insert a tube into the external jugular vein.

(4) Insert a tube into the common carotid artery.

(5) Measure the arterial blood pressure, heart rate and respiration rate.

(6) Withdraw blood from the artery to induce hemorrhagic shock.

(7) Observe the mesenteric microcirculation during this process.

(8) Transfuse via a vein.

(9) Observe the microvascular effect of norepinephrine.

Experiment 6.  

 HYPERLINK "http://202.113.53.133/cantonal/bingsheng/shijian7cn/04.htm" Hepatic Encephalopathy
Teaching Hours: 3

Course Objectives
1. Master the method of establishing an animal model of hepatic encephalopathy.

2. Be familiar with the manifestations of hepatic encephalopathy.

3. Master the role of ammonia during hepatic encephalopathy.

Course Contents 

1. Animal: Rabbit

2. Requirements

(1) Induce local anesthesia via hypodermic injection of procaine.

(2) Cut the hepatic falciform ligament and observe the liver.

(3) Block the blood flow to the liver.

(4) Inject NH4Cl solution into the small intestines.

(5) Observe the manifestations during hepatic encephalopathy.　
Ⅴ．Teaching Materials

1. Textbook
张书霞（南京农业大学）主编：《动物病理生理学》，农业出版社，2006，第3板。
2. Reference Books
① 金惠铭主编：《病理生理学》第五版，人民卫生出版社，2000年
② 吴其夏主编：《新编病理生理学》第一版，中国协和医科大学出版社，1999年
③ 杨惠玲、潘景轩主编：《高级病理生理学》第一版，科学出版社，1998年
④ 尢家騄 孔宪寿主编：《病理生理学题库和题解》，中南大学出版社，2002年
⑤ Barbara L. Bullock, et al. Focus on Pathophysiology, Lippincott Wilkims & Wilkins; 2000

⑥ Carol Mattson Porth, Pathophysiolgy concepts of Altered Health States (Edition5), J.B. Lippincott Company, 1998

⑦ Sue E. Huether, et al. Understanding pathophysiology (Edition:2), Mosby-year Book, Inc; 1996
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