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Seminar |

SEMINAR |

Seminar, discussion and presentation of current topic in physiology.
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Seminar |l

SEMINAR I

Seminar, discussion and presentation of current topic in physiology.
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Seminar Il

SEMINAR Il

Seminar, discussion and presentation of current topic in physiology.
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Seminar [V

SEMINAR IV

Seminar, discussion and presentation of current topic in physiology.
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Current Topics in Physiology

CUR TOP PHYSIO

Current topics in different physiological systems with emphasis on new
concepts and principles beneficial to future study and research.
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Cellular and Molecular Physiology

CELL MOL PHYSIO

Bioenergetics, enzymes and metabolism, intracellular compartments,
structure and function of cell membrane, membrane transport,
intracellular transport; gene and DNA, cytoskeleton, cell signaling, cell
cycle.
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Systemic Physiology |

SYS PHYSIO |

Physiology of various systems including muscle, nerve, heart and

circulation, and respiration; current concepts and technology for further

research studies in different physiological systems.
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Systemic Physiology I

SYS PHYSIO |l

Physiology of various systems including urinary excretion, gastrointestinal
tract, endocrine, reproduction, metabolism, adaptation, exercise, and
physiology of aging; current concepts and technology for further research
studies in different physiological systems.
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Scientific Learning Skills

SCI LEARN SKILL

Searching information, technique of presentation, scientific paper reading
and analysis, communication skill.
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Research Methods in Physiology

RES METH PHYSIO

Research methods in physiology in various models; understanding the
principle of methods, practicing and interpretation in physiological
research.
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Research Methodology and Biostatistics in Physiology
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RES MET BIOST PHYS

Principles of research methodology, research designs with focusing on
experimental research and applications of statistical methods for research
in physiology; basic principles of research proposal and report writing.
1ATINTALAENNETTINEN 1 2(0-6-2)
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Special Project in Physiology |

SP PROJ PHYSIO |

Research on special project in physiology.
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Special Project in Physiology I

SP PROJ PHYSIO I

Research on special project in physiology.
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Individual Study in Physiology

IND STU PHYSIOLOG

Research on physiology according to individual interest under the
supervision of the assigned instructor.
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Comparative Endocrinology
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COMPAR ENDOCRINE

CONDITION: PRER 2303351 OR C.F.

Comparative study on cell ultrastructure, synthesis and releas,
biochemical components of hormone or neurosecretion, relationship
between nervous system and endocrine system, emphasizing
evolutionary trend from invertebrates to vertebrates, laboratory practice
in experimental animals.
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Advanced Cell Biology

ADV CELL BIOL

Physical and chemical behavior of cell membrane, mechanism of cellular
transport and secretion, cell motility, molecular genetics, cellular
technology and genetic-engineering, mechanism of cell differentiation,
carcinogenesis and cellular immunity, cell toxicology processes,
laboratory practice of some highlight topics.
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Reproductive Physiology

REPROD PHYSIOLOGY

CONDITION: PRER 2303351 OR C.F.
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Biological basis of sex, physiological aspects of vertebrate reproduction:
sex cell production, fertilization, implantation, pregnancy, parturition,
lactation; role of hypothalamic, pineal hormones and exteroceptive
stimuli on regulation of gonadal function, hormonal regulation of
reproductive behavior, laboratory practices in experimental animals.
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Human Reproductive Physiology

HUMAN REPRO PHYSIO

Endocrinological aspects of human reproductionincluding biological basic
of sex and sexual organ, role of hypothalamus and exteroceptive stimuli
on regulation of gonadal function, physiology of production of sex cells,
fertilization, implantation, pregnancy, lactation and hormonal regulation
of reproductive behavior including various contraceptive methods.
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Advanced Physiology of Urinary Excretory System

ADV PHYSIO URIN

Urine formation; regulation of fluids and electrolytes; regulation of acid —
base balance; and other functions of kidney, ureter, and urinary bladder;
micturition; pathological conditions and factors.
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Advanced Neurophysiology

ADV NEUROPHYSIOL

Connection between nerve cells in central nervous system, functions and
integration of central and peripheral nervous system; higher brain
function; sensory nervous system, motor nervous system, and
pathological conditions.
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Research Methods in Neurophysiology

RES METH NEUROPHYS

Study of neurophysiological methodologies including electrephysiology,
microelectronics, electro-physiological recording, brain waves, fixation,
storage and staining of tissue for histological studies, etc.
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Exercise Physiology

EXERCISE PHYSIOL

Effect of exercise on physiological changes; types of exercise; aerobic and
anaerobic power testing; effect of exercise on general health such as
cardiovascular, respiratory, and endocrine systems; the benefit of exercise

to physical health.
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Advanced Physiology of Cardiovascular System

ADV PHYS CARDIOVAS

Physiology of cardiovascular system and blood circulation; the regulation
of various parts of the heart and local circulation controls, including the

changes in some clinical abnormalities of heart and circulatory system.
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Advanced Human Gastroenterology and Hepatology

ADV HUM GASTRO/HEP

Basic and advance knowledge of structure and function of the
gastrointestinal tract, liver and biliary system with clinical application of
knowledge in pathophysiological condition.
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Advanced Physiology of Respiratory System

ADV PHYS RESP

Basic and advance knowledge of structure and function of the respiratory
system with clinical application of knowledge in pathophysiological
condition.
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Immunology in Renal Disease and Renal Transplantation
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IMMU RENAL TRANS

Immunology and abnormality of the immune systems in renal diseases
and renal transplantation patients.
asTimedugessruumMaiuomsluladed 3(3-0-9)
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Advanced Physiology of Alimentary System in Livestock

ADV PHY ALIM

Function of the digestive tract of farm animals; factors influencing
digestive system; regulation of the passage of food; dynamics and
distribution of nutrient to cells.
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Mineral Metabolism in Livestock

MIN MET LIVEST

Macroelement and microelement metabolism in livestock; deficiency;
symptoms; requirement; toxicities; interaction of various elements.
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Advanced Physiology of Lactation

AD PHYSI LACTATION

Physiology of lactation including milk secretion and milk compositions;
the mechanism of milk formation; the regulation of milk secretion; various

factors influencing physiology of lactation.
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Thermoregulation and Environmental Physiology in Livestock

THERMO ENV PHYSIO

Mechanism of bodily changes and adaptation of livestock during alteration
in environmental temperatures; factor influencing heat tolerance in
animals.
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Advanced Animal Cardiovascular Physiology

AD ANI CADIOV PHY

Various physiological aspects of cardiovascular system in animal;
techniques in  measuring care function, ionic basic of cardiac
electrophysiology, excitation contraction coupling, cardiac muscle
contractility and control of cardiovascular system in various condition; the
integration of cardiovascular system to various diseases in animal e.¢. the
basic concept of electrocardiogram and mechanism of arrhythmia,
hypertension and also the diseases related to changes of cardiac muscle
or vascular system at molecular level.
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Advanced Animal Renal Physiology

AD ANI RENAL PHY

Various physiological aspects of kidney function and regulation of body
fluid in animal; methods of evaluating renal function, body fluid
compartment, function of nephron segment, renal clearance, renal
regulation of urinary excretion of water and specific solute, tubular
transport process, urinary dilution and concentration and acid base
regulation by kidney; the pathophysiology related to renal function and
transport process. Renal conference session to integrate physiology with

special clinical problem is also emphasis.
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Advanced Physiology in Neuroendocrine

ADV PHYS NEUROENDO

Various physiological aspects of the neural control of endocrine secretion
affecting the body systems including the reproductive system, behavioral
system and metabolism of nutrients, with emphasis on the study of the
mechanisms in the level of cells and molecules; current techniques and
methods used in the study of the neuroendocrine system relating to the

pathophysiology and regulation of other body system:s.
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Advanced Animal Cell Physiology

ADV ANI CELL PHY

Structures and functions of cell membranes; the transport of organic and
inorganic substances through membrane; cell signaling and transduction
pathways; cellular metabolism of protein, carbohydrate and fat.
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Research Methodology in Animal Physiology

RES METH ANI PHY

Methodology and techniques for research in animal science;
instrumentation for experimental study of animal physiology both in vivo
and in vitro for small animals and large animals; molecular biology
techniques to study cellular functions; statistical usage and data analysis;
experimental designs and article writing.
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Research Instrumentation

RES INSTR
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Background, theory, techniques of various instruments including the
practice on major research instruments; for example: centrifuge,
spectrophotometer, chromatography and electrophoresis; to facilitate the
researchers to design and execute their own experiments properly.
Fuaddugdludnd 3(3-0-9)
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Advanced Animal Biochemistry

ADV ANI BIOCHEM

Structures, synthesis and functions of carbohydrates, lipids, proteins and
nucleic acids; the metabolism of these molecules in general and species
oriented, as well as abnormalities and measurement of biochemical level
of these molecules for veterinary diagnosis.
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Veterinary Cell Biology

VET CELL BIOL

Cellular biomolecules; cellular energy; genetic materials; the flow of
genetic information; cell structure and function; cell cycles; cell
regulation; cancer cells.
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Advanced Animal Physiology

ADV ANI PHYS
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Basic physiology of cell membranes, hematology, cardiovascular system,
muscular system, urinary system, digestive system, respiratory system,
endocrine system, reproductive system and nervous system in the
monogastric animals, ruminants and poultry.
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Advanced Electrophysiology

ADV ELECTROPHYSIOL

Review basic electrophysiology; intracellular and extracellular recordings;
patch clamp techniques, transmembrane recording;, principle of
electrophysiological recording in the cardiovascular and nervous systems;
management and interpretation of electrophysiological signals;
electrophysiological mechanisms of drugs and chemical substances using
for electrophysiological model.
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Laboratory Animal Medicine |

LAB ANI MED |

Mouse biology and management; mouse diseases and treatments; Rat

biology and management; rat diseases and treatments; other rodent

biology and management; other rodent diseases and treatments; rabbit
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biology and management; rabbit diseases and treatments; dog and cat
biology and management; dog and cat diseases and treatments; non-
human primate biology and management; non-human primate diseases
and treatments; pig biology and management; pig diseases and
treatments; transgenic animal models; animal models toxicology and
pharmacology testing.
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Laboratory Animal Practice |

LAB ANI PRAC |

Handling, restraint, blood withdrawal and other body fluid, administration
(s/c, iv, im and gavage) and necropsy in mouse, rat, guinea pig, hamster,
rabbit, dog, cat, non-human primate, pig; clinical observation; disease
treatment and prevention; health monitoring; genetic monitoring;
environmental monitoring.
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Laboratory Animal Medicine |l

LAB ANI MED I
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Small ruminant biology and management; small ruminant diseases and
treatments; large ruminant biology and management; large ruminant
diseases and treatments; avian biology and management; avian diseases
and treatments; insect biology and management; insect diseases and
controls; aquatic biology and management (shrimp); aquatic diseases and
treatments (shrimp); aquatic biology and management (fish and zebrafish);
aquatic diseases and treatments (fish and zebrafish); amphibian biology
and management; amphibian diseases and treatments; reptile biology and
management; reptile diseases and treatments.
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Laboratory Animal Practice I

LAB ANI PRAC Il

Handling, restraint, blood withdrawal and other body fluid, administration
(s/c, iv, im and gavage) and necropsy in small and large ruminant, avian,
aquatic, insect, amphibian and reptile; clinical observation; disease
treatment and prevention; health monitoring; genetic monitoring;

environmental monitoring.

VANNT 538IUTI kazngranefetesiunslddmineass  1(1-0-3)

& A

YRANMUAITTLIUTTUNITANTUNITHOFTAILINDINUNIINGIANENT N1TAIUIN

va o o‘d‘

TINUTINAADINIILNZEY WU QRAR ILNeUNITINEFEnS

W.A. 2558 Yauuridmiunisguakarnsiddnineass dnwnngusedn o
anuianiiunig denurihdmiunisquaziaznislddndinunslunisideuay

ANSEADU VBWULUNIANMSUNSIUFIENINARDINIIDINA AANANSAINALNLINU

v 6

nsvudsdnInaaelegliiywesn AgnssuNsMAugLanIsiagaylddng



3102751

76

\ileumainermans o1drounfonazmiuvasndelunisguanaznisly
doriveass Yanusihdmsumsvinmaeane 1nsgiudmnsuIsn1suun
Laboratory Animal Principles, Ethics and Laws

LAB ANI ETHICS

Ethical principles and guidelines for the procedures on animals for
scientific research; sample size calculation; Animals for Scientific Purposes
Act (A.D. 2015); The Guide for the care and use of laboratory animals;
Attending Veterinarian; The Guide for the care and use of agricultural
animals in research and teaching; IATA; Guidelines for the humane
transportation of research animals; The Institutional Animal Care and Use
Committee (IACUC); Occupational Health and Safety; The AVMA guidelines
of euthanasia; Standard operating Procedure.
nMsUsmsdansanuiiaearlidn innans 2(2-0-6)
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Laboratory Animal Facility Management

LAB ANI FAC MGN

Facility design and management; HVAC system management; program and
facility management; factors that can influence animal research;
Nutritional for laboratory animal; management of rodent breeding colony;
health monitoring; genetic monitoring; environmental monitoring;
principle of risk assessment; disaster planning; waste management; field

study management; laboratory animal housing system.
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Laboratory Animals Pain Management

LAB ANI PAIN MGN

The basis of animal pain, recognize and assessment to minimize or abolish
pain; the physiology of pain; pain associated with experimental
procedures;the identification of humane endpoints; pharmacologic and
non- pharmacologic pain management; analgesia and anesthesia in
rodents, rabbits, amphibian and aquatic animals.
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Animal Models of Behavioral Disorders

ANI MOD BEHAV DIS

Basic concepts of behavioral animal models; neurophysiology and
endocrine on behaviors; classifications of animal behavioral models;
evaluationof animal behavioral models and clinical relevance of animal
models and human behavioral dysfunctions.
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Advanced Physiology of Endocrine System

ADV PHYS ENDOC SYS

Physiology of endocrine glands and secretion of their hormones;
mechanism of action of hormones and their role in maintenance of

internal environment; relationship of nervous system and endocrine
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system; the physiology of reproductive system and current methods in
birth control.
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Advanced Neurophysiology and Behavior

ADV NEUROPHYS BEH

Development and control of personality, sensation, learning, intellect,
emotion and behavior; current topics in neurophysiology.
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Neurochemistry

NEUROCHEMISTRY

Biochemistry of neurone; molecular composition of structure and various
functions of neurone and neuroglia; chemical substances and hormones
in nervous system involved in behavior in various conditions.
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Special Problems in Physiology |

SP PROB PHYSIO |

Research on some special topics in animal physiology.
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Welamiiavraassuuneg neEsTIineludainaasmseuysd

Special Problems in Physiology II

SP PROB PHYSIO I

Research on some special topics in animal or human physiology.
Wetnus 36(0-144-0)
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Dissertation

DISSERTATION
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Dissertation
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Qualifying Examination

QUALIFYING EXAM
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