Veterinary Pharmacology

1. Basic information

Course code: 05110480 

Total teaching hours:  80 , among which 58 hours for lectures,  22 hours for experiments,  0 hours for on-line teaching.  

Credits: 5.0
Type of the course: Compulsory

Teaching terms:  autumn 

Owner of the course: Department of Basic Veterinary Medicine, college of Veterinary Medicine
Majors applicable: Veterinary Medicine

Prerequisites: Organic Chemistry，Animal Physiology，Animal Biochemistry and Veterinary Microbiology
Person in charge of the course:  PhD DVM, Prof. Cong-Ming Wu
2. Course description 

Veterinary pharmacology is a bridge subject connecting basic veterinary medicine and clinical veterinary medicine and it also associates with veterinary medicine and pharmaceutics. Students are supposed to master the basic concept and theories on drug action and common characteristics among different kinds of pharmaceuticals. By establishing a comprehensive understanding of the origin, characteristics, action, mechanism, indication and side effects of certain kind of representative drugs, students will acquired a solid knowledge foundation of pharmaceuticals for their future practices. Veterinary pharmacology is also an experimental subject. Students are supposed to master the techniques and skills of pharmaceutical experiment, to enhance the understanding of drug action with a scientific attitude of seeking truth from reality.
3. Design of each teaching section

(1) The main contents of each teaching section, basic requirements, and teaching hours 

Chapter 1 Preface (1 hour)

Main point: Research contents and tasks for Veterinary Pharmacology, a brief history for Veterinary Pharmacology, and terminology related to Veterinary Pharmacology.
Basic requirement: Know about the research contents in Veterinary Pharmacology and master the terminology for veterinary drugs, toxicant, pharmacology, Veterinary Pharmacology, pharmacokinetics, pharmacodynamics, preparations, dosage form, pharmacopeia and veterinary pharmacopeia.
Chapter 2 Pharmacokinetics (3 hours)

Main point: Biomembrane and drug transport, drug absorption, drug distribution, and drug biotransformation, excretion, pharmacokinetic model and pharmacokinetic parameters.
Basic requirement: Know about the mechanism for drug’s transport through membrane, the factors of effecting on drug absorption in gastrointestinal tract, and drug biotransformation and its factors of effecting; master the concept of pharmacokinetic basic parameters on half-life time (t1/2), bioavailability etc and clinical sense.
Chapter 3 Pharmacodynamics (3 hours)

Main point: drug action, selectivity and dualism (therapeutic action and adverse reaction), dose-effect relationship and time-effect relationship, variability, and mechanism of drug action (concept of receptor, characteristics of receptor, classification of receptor, classification of drugs binding to receptors and receptor theory, etc).

Basic requirement: Know about selectivity and dualism (therapeutic action and adverse reaction); master the concept of drug receptor and mechanism of drug receptor.
Chapter 4 Factors affecting drug action and the rational clinical use of drugs (3 hours)

Main point: Dosage form, dosage, effects of routes of administration on drug action, effects of animal body on drug action, effects of feeding management and environment on drug action, effects of combination on drug action, drug’s interaction in vitro, the principle of reasonable drug usage, the basic knowledge for veterinary drugs’ management

Basic requirement: Master factors from drugs affecting drug action, the principle of reasonable drug usage in clinic.
Chapter 5 Drugs acting on the central nervous system (5 hours)

Main point: Anesthetic and mechanism of action, phases of anesthesia, the way of anesthesia, indications of common anesthetic, adverse reaction and clinical precautions; indications of common sedative – hypnotics and anticonvulsants, adverse reaction and clinical precautions; indications of common tranquilizer, adverse reaction and clinical precautions; mechanism of central analgesics action, indications of morphine and pethidine, adverse reaction and clinical precautions; indications of cerebral cortex stimulants (caffeine), respiratory stimulants (Nikethamide etc), and spinal stimulants (Stychnine), adverse reaction and clinical precautions.

Basic requirement: Know about phases of anesthesia, mechanism of central analgesics action; master indications, adverse reaction and clinical consideration of the representative drugs of anesthetic, sedative – hypnotics, anticonvulsants, tranquilizer, cerebral cortex stimulants, respiratory stimulants, and spinal stimulants.
Chapter 6 Drugs acting on afferent nervous system (local anesthetics) (2 hours)

Main point: Introduction of phases of the action potential, characteristic of local anesthetics action, mechanism of action, ways of local anesthesia, indications, adverse reaction and clinical consideration of local anesthetics.

Basic requirement: Know about mechanism of local anesthetics action, ways of local anesthesia; master indications, adverse reaction and clinical consideration of common local anesthetics.
Chapter 7 Drugs acting on efferent nerve system (6 hours)

Main point: Classification of efferent nerve, transmitter of efferent nerve, receptor of efferent nerve transmitter, physiological function of efferent nerve, the effect of drugs acting on efferent nerve system, classification of drugs acting on efferent nerve system; indications, adverse reaction and clinical consideration of cholinergic drugs, anticholinesterase drugs, cholinesterase reactivator, and anticholinergic drugs, the rational clinical use of cholinergic drugs and anticholinergic drugs; indications, adverse reaction and clinical consideration of adrenomimetic drug and antiadrenergic drugs, the rational clinical use of adrenomimetic drug and antiadrenergic drugs.

Basic requirement: Know about transmitter of efferent nerve, receptor of efferent nerve transmitter, mechanism of drugs acting on efferent nerve system and classification of drugs acting on efferent nerve system; master indications, adverse reaction and clinical consideration of common cholinergic drugs, anticholinesterase drugs, cholinesterase reactivator, anticholinergic drugs, and indications, adverse reaction and clinical consideration of adrenomimetic drug and antiadrenergic drugs.
Chapter 8 Drugs acting on gastrointestinal system (6 hours)

Main point: Indications adverse reaction and clinical consideration of bitter stomachicus, balmy stomachicus, salty stomachicus, digestant, rumen stimulants, antacid, emetics and antiemetic, antiflatulents and defoamers, bulk laxative, lubricant laxative, nerve laxative, protectant antidiarrheal agents, adsorbent antidiarrheal agents, gastrointestinal smooth muscle depressants, antimicrobial antidiarrheal agent, the rational clinical use of laxative and antidiarrheal agents. 
Basic requirement: Master the effect of common laxative and antidiarrheal agents and the rational clinical use of those drugs.
Chapter 9 Drugs acting on gastrointestinal system (2 hours)

Main point: Summarize the mechanism of accumulating secretions, tussis asthma; indications adverse reaction and clinical consideration of common expectorants, antitussive drugs and antiasthmatic drugs; introduce new type of antiasthmatic drugs.

Basic requirement: Master pharmacologic effects of expectorants, antitussive drugs and antiasthmatic drugs and the rational clinical use of those drugs.
Chapter 10 Drugs acting on cardiovascular system (3 hours)

Main point: The source and classification of cardiac glycosides, pharmacologic effects and mechanism of cardiac glycosides, drug administration and adverse reaction of cardiac glycosides, common used cardiac glycosides; indications, adverse reaction and clinical precautions of antianemic; mechanism of clotting and hemolysis, indications, adverse reaction and clinical precautions of hemostatics and anticoagulant; indications, adverse reaction and clinical precautions of blood volume expander,electrolyte balancer and acid-base regulators.
Basic requirement：Know about the mechanism of cardiac glycosides, master effect, adverse reaction and clinical precautions of various cardiac glycosides, effect and the rational clinical use of common antianemic, hemostatics, anticoagulant.
Chapter 11 Drugs acting on urogenital system (2 hours)

Main point: The mechanism of urine-forming, the mechanism of diuretics, indications, adverse reaction, and clinical precautions of common used diuretics, indications, adverse reaction, and clinical precautions of common used dehydrants, the rational clinical use of diuretics and dehydrants; indications, adverse reaction, and clinical precautions of common used stimulants effect on uterine smooth muscle, the introduction of depressant effect on uterine smooth muscle. 

Basic requirement: Know about the mechanism of diuretics; master the effect and clinical use of common diuretics, indications, adverse reaction of common dehydrants and stimulants effect on uterine smooth muscle.
Chapter 12 Hormone-based drugs (3 hours)

Main point: The regulation of reproductive hormone, indications, adverse reaction, and clinical precautions of common used sex hormones and gonadotropin hormone; physiologic and pharmacologic effects of prostaglandin, indications, adverse reaction, and clinical precautions of common used prostaglandin; the regulation of corticosteroids secretion, the structure and function relationship of glucocorticoids, pharmacological effects and mechanism of glucocorticoids, adverse reaction of glucocorticoids, indications, adverse reaction, and clinical precautions of the main corticosteroids

Basic requirement: Master the indications, adverse reaction, clinical precautions of common used sex hormones and gonadotropin hormone, pharmacological effects, adverse reaction and clinical use of glucocorticoids.
Chapter 13 Antipyretic, analgesic and anti-inflammatory drugs (2 hours)
Main point: The mechanism of fever and the effect of antipyretic, the mechanism of pain and the effect of analgesic, the effect of anti-inflammatory and anti- rheumatism, indications, adverse reaction, and clinical precautions of aniline drugs, pyrazole ketone drugs, salicylate drugs and other organic acid drugs.

Basic requirement: Know about the mechanism of antipyretic, analgesic and anti-inflammatory; master the effect, adverse reaction, and clinical use in veterinary medicine of antipyretic, analgesic and anti-inflammatory drugs.
Chapter 14 Antiallergic drug (1 hour)
Main point: The type of anaphylactic reaction, histamine, the receptor of histamine, and the biological effect of histamine; indications, adverse reaction, and clinical precautions of H1-receptor blocker and H2-receptor blocker; the rational clinical use of antihistamine, corticosteroids, adrenomimetic drug, aminophylline, and calcium etc.

Basic requirement: Master the effect and clinical use of various Hi-receptor blockers, the rational clinical use of various antiallergic drugs.
Chapter 15 Vitamin (self study)
Main point: Pharmacological effects and indications, adverse reaction of liposoluble vitamin and water soluble vitamin, the rational clinical use of vitamin preparation; physiologic effects of calcium and phosphorus elements, important physiologic effects of common used calcium and phosphorus preparation, and the trace preparation.

Basic requirement: Master pharmacological effects and indications, adverse reaction of liposoluble vitamin and water soluble vitamin.
Chapter 16 Antishock agent (self study)

Main point: The definition of shock, clinical feature of various shock, microcirculation, occurrence and development of shock; introduction of various antishock agents, comprehensive therapy of shock.
Basic requirement: Know about the mechanism of shock; master the effect and application of various antishock agents, and the principle of comprehensive therapy.
Chapter 17 Adjuvant drugs for liver disease (self study)

Main point: The function of liver, pharmacological effects and application of hepatoprotectants, lipotropic agent, cholagogue, and drugs for reducing ammonia in blood.
Basic requirement: Master the effect and application of a few hepatoprotectants.
Chapter 18 Antimicrobial drugs (I) --Summarize on chemotherapy (2 hours)

Main point: The basic concept of chemotherapeutic drugs, the basic requirement of ideal chemotherapeutic drugs, the definition and classification of antimicrobial drugs, the mechanism of resistance, the combined application of antimicrobial drugs, the rational use of antimicrobial drugs.
Basic requirement: Master the mechanism of antibiosis, the mechanism of resistance, the combined application of antimicrobial drugs and the principle of rational use of antimicrobial drugs.
Chapter 18 Antimicrobial drugs (II) – Synthetic antimicrobial agents (2 hours)

Main point: Structure-activity relationship and classification, pharmacokinetics, mechanism of antibiosis, antibacterial spectrum, resistance, interaction, indications, adverse reaction and clinical precautions of sulfonamides and its synergist, and quinolones; the pharmacological effects and clinical use of common used sulfonamides and its synergist, and quinolones, the introduction of common used quinoxalines, nitrofuran and nitromidazoles.

Basic requirement: Master antibacterial spectrum, mechanism of antibiosis, adverse reaction and clinical use in veterinary of sulfonamides and quinolones.
Chapter 18 Antimicrobial drugs (Ⅲ) –Antibiotics for Gram positive bacteria (3 hours)

Main Point: Structure-activity relationship and classification, pharmacokinetics, mechanism of antibiosis, antibacterial spectrum, resistance, interaction, indications, adverse reaction and clinical precautions of penicillins, cephalosporins, macrolides, lincosamides, polypeptides and other antibiotic; the pharmacological effects and clinical use of common used penicillins, cephalosporins, macrolides, lincosamides, polypeptides and other antibiotic.
Basic requirement: Master antibacterial spectrum, mechanism of antibiosis, adverse reaction and clinical use in veterinary of penicillins, cephalosporins, macrolides, lincosamides, polypeptides and other antibiotic.
Chapter 18 Antimicrobial drugs (Ⅳ) –Antibiotics for Gram negative bacteria and broad-spectrum antibiotics (2 hours)

Main point: Structure-activity relationship and classification, pharmacokinetics, mechanism of antibiosis, antibacterial spectrum, resistance, interaction, indications, adverse reaction and clinical precautions of aminoglycosides, tetracyclines, and phenicols; the pharmacological effects and clinical use of common used aminoglycosides, tetracyclines, and phenicols.
Basic requirement: Master antibacterial spectrum, mechanism of antibiosis, adverse reaction and clinical use in veterinary of aminoglycosides, tetracyclines, and phenicols.
Chapter 18 Antimicrobial drugs (V) – Antifungals and antivirals (1 hour)

Main point: The mechanism of antifungal drugs, the common used antifungal drugs in veterinary (polyenoid, unpolyenoid), the mechanism of antiviral drugs, the common used the chemical synthesis antiviral, interferon, antiviral herbs and preparations.
Basic requirement: Master the pharmacological effects and clinical use of several common used antiviral drugs.
Chapter 19 Antiseptic drugs (1 hour)

Main point: The definition of disinfect and antiseptic, the basic requirement of ideal antiseptic drugs, the mechanism of antiseptic drugs, the factor effect on antiseptic, the classification of antiseptic, the common used disinfect in environment and apparatus, the common used disinfect in mucocutaneous.

Basic requirement: Know about the factor effect on antiseptic; master the effect and clinical use of the common used disinfect in environment and apparatus, the common used disinfect in mucocutaneous.
Chapter 20 Antiparasitic drugs (6 hour)

Main point: The classification of antiparasitic drugs, the basic requirement of ideal anticoccidial agents, the principle of the rational use of antiparasitic drugs, the mechanism of antiparasitic drugs, common used antinematodal drugs, anticetodal drugs, antitrematodal drugs, life history of coccidium and the effect and clinical precautions of anticoccidial drugs, anti-trichomonal agents and anti-piroplasmosis agents.
Basic requirement: Master the principle of the rational use of antiparasitic, the effect and clinical use of common used antinematodal drugs, anticetodal drugs, antitrematodal drugs, and anticoccidial drugs.
Chapter 21 Specific antidote (2 hour)
Main point：Summarize (the characteristic of organism poisoning, symptomatic treatment of poisoning, supporting treatment of poisoning), antidotes for organophosphorus poisoning (the mechanism of poisoning, physiological antagonist, cholinesterase reactivators, nitrite poisoning antidotes (the mechanism of poisoning, methylenum coeruleum), hydrocyanic acid poisoning antidotes (the mechanism of poisoning, sodium nitrite, sodium thiosulfate), heavy metal poisoning antidotes (the mechanism of poisoning, dimercaprol dimercaptopropanol).
Basic requirement：Master the mechanism of organic phosphate ester and nitrite poisoning, the mechanism and the clinical precautions of detoxification.
(2) The contents and requirements of the sections of experiments and internship (22 hours)
Experiment 1 Observation on drug basic action of and its influencing factors (3 hours) 

Experimental type: Confirmatory
Experimental aim: Master various drug administrations of rabbits and mice; observe the stimulant and inhibitory effects, topical and absorption effects, and topical and reflection effects of drugs; observe different dose and different drug administration affecting on drugs; enhance the direct impression of the basic drug action and the factors affecting drug action.

Experimental content: 1) Learn and be proficient with various drug administrations of rabbits and mice; 2) Observe the stimulant and inhibitory effects of drugs; 3) Observe topical and absorption effects of drugs; 4) Observe topical and reflection effects of drugs; 5) Observe different dose and different drug administration affecting on drugs.

Experimental requirement: All the students are divided into five groups; students in groups cooperate with other others and finish the content described above. Trial sheets are handed in by groups and research reports are handed in by every student.

Whether the lab is open or not: NO
Experiment 2 Observation on drug actions of anesthetic, sedative, and analgesic drugs (4 hours)

Experimental type: Confirmatory
Experimental aim: Observe anesthetic effect of ether and chloral hydrate to mice and rabbits; master the indication of the depth of anesthesia; observe the sedation, abirritation, and muscle-relaxing effects of xyalzole; know about the effect of nikethamide on respiration; know about the principle of biological information collection system and master the operation specifications of it.
Experimental content: 1) Anesthetic effect of ether to mice; 2) Anesthetic effect of chloral hydrate to rabbits; 3) The sedation, abirritation, and muscle-relaxing effects of xyalzole; 4) The operation specifications of biological information collection system; 5) Observe the effect of nikethamide on respiration.
Experimental requirement: All the students are divided into five groups; students in groups cooperate with other others and finish the content described above. Trial sheets are handed in by groups and research reports are handed in by every student.

Whether the lab is open or not: NO
Experiment 3 Effect of several drugs on isolated duodenum (4 hours)

Experimental type: Confirmatory 

Experimental aim: Master preparation method of vitro intestines and experimental method of drugs acting on vitro intestines, observe the effect of acetylcholine, pilocarpine and atropine on vitro intestines, the principle of designing the sequence of drug administration; be familiar with the operation specifications of biological information collection system.
Experimental content: 1) Preparation method of vitro intestines; 2) Design the sequence of drug administration for drugs acting on vitro intestines and the considerations of adding drugs; 3) Be familiar with the operation specifications of biological information collection system; 4) Observe the effect of acetylcholine, pilocarpine and atropine on vitro intestines. 

Experimental requirement: All the students are divided into five groups; students in groups cooperate with other others and finish the content described above. Trial sheets are handed in by groups and research reports are handed in by every student.
Whether the lab is open or not: NO
Experiment 4 Calcium magnesium antagonist experiment (4 hours)

Experimental type: Designed 

Experimental aim: Master the mechanism of calcium magnesium action and the specific antagonist relations, and know about its valuable significance; be familiar with the concentrate of drugs, the method of deducing the dose and the method of preparation drugs; be familiar with the design of observation indication; know about the basic principle of rescuing animals. 
Experimental content: 1) Design this experiment; 2) Give magnesium sulfate solution, and then observe the indication of mice; 3) Give calcium chloride solution, and then observe the situation of recovery after poisoning.
Experimental requirement: All the students are divided into five groups; students in groups cooperate with other others and finish the content described above. Trial sheets are handed in by groups and research reports are handed in by every student.
Whether the lab is open or not: NO
Experiment 5 Poisoning and detoxifying of dipterex and nitrite in rabbits (4 hours)

Experimental type: Comprehensive
Experimental aim: Know about toxicity symptom of organic phosphorus esters and nitrite; enhance understanding its mechanism; master the method that use atropine and pyraloxime iodide to rescue organophosphorus poisoning of rabbits and the method that use methylenum coeruleum to rescue nitrite poisoning of rabbits; understand the mechanism of antidote; know about the characteristic of drug action and the considerations of drug use.

Experimental content: 1) Observe the symptom of dipterex poisoning of rabbits; 2) Use atropine and pyraloxime iodide to rescue organophosphorus poisoning of rabbits; 3) Observe the symptom of nitrite poisoning of rabbits; 4) Use methylenum coeruleum to rescue nitrite poisoning of rabbits.
Experimental requirement: All the students are divided into five groups; students in groups cooperate with other others and finish the content described above. Trial sheets are handed in by groups and research reports are handed in by every student.
Whether the lab is open or not: NO
Experiment 6 Antimicrobial sensitivity experiments in vitro (3 hours)

Experimental type: Designed 
Experimental aim: Know about the experimental methods of testing antibacterial action and combined effect of drugs; master the operation specifications and considerations of disc diffusion method and trace dilution method; analysis and discuss the factors affecting the results of antimicrobial susceptibility experiment.
Experimental content: 1) Explain the experimental methods of testing antibacterial action and combined effect of drugs; 2) Disc diffusion method experiment; 3) Trace dilution method test; 4) Discuss the factors affecting on the results of antimicrobial susceptibility experiment.
Experimental requirement: All the students are divided into five groups; students in groups cooperate with other others and finish the content described above. Trial sheets are handed in by groups and research reports are handed in by every student.
Whether the lab is open or not: NO
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