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Required courses
MS 600 Research Methodology and Ethics 2(2-0-6)



Methods and processes in doing research; documentation review from journals and electronic informations;
steps in research design, hypothesis setting, tool selection, data collection, research management, statistical interpretation

of report writing, critical appraisal; research ethics in human and animals, risk and usufulness of research

MS 700 Applied Statistics 2(2-0-6)
Descriptive and analytic statistics; data collection, data analysis and program by software for data
processing in biomedical statistics and probability, parameter estimation, parametric and non-parametric testing for

significance and regression analysis

Prescribed elective courses

MS 611 Cellular and Molecular Biology 3(3-0-9)

Topics in advanced modern cellular and molecular biology, starting with evolution of the cells, molecular structure
of the organelles and cell organization, protein transport and processing, cytoskeletons, cell-cell communication and signal
transduction, cell-extracellular matrix interaction, metabolism and energy system, cell cycle and cell growth, mechanism of
stem cell differentiation, cell aging and cell death; molecular biology of both prokaryotes and eukaryotes, structures of DNA,
RNA, gene and chromosome, regulatory mechanism of gene function and expression, DNA repair and eplication,
transcription and translation, mutation and recombination, genetic engineering with their advanced technologies and

medical applications

MS 612 Basic Techniques in Cellular and Molecular Biology 3(1-6-5)

Laboratory course emphasizing on common laboratory techniques used in Cell Biology and Molecular Biology
including cell and tissue culture techniques, isolation and purification of DNA and RNA, analysis of DNA and RNA,
polymerase chain reaction (PCR), construction of recombinant DNA and gene cloning, high throughput gene expression

analysis and flow cytometry technique

MS 613 Stem Cell Biology 3(3-0-9)

Detailed consideration of biology of both embryonic and adult stem cells, properties of stem cell in cellular and
molecular levels, principle of cell differentiation, the developmental pathways from stem cell to specific cell types,
signaling pathways involving in stem cell differentiation, alteration of cell phenotypes, clinical use of stem cells as well as
the ethical issues concerned
MS 614 Special Research Project 3(0-9-3)

Small research project of student interest in cellular and molecular biology that apply knowledges from course
works, both theories and practice to enhance skills, knowledges and experiences in cellular and molecular biology

research

MS 615 Advanced Cellular and Molecular Biology 3(3-0-9)
Prerequisite : Passed MS 611 Cellular and Molecular Biology

An intensive advanced course of literature-based, teaching students on a particular topic in cell biology and
molecular biology as well as the skill needed to access published data, starting with an introductory lecture, student
presentation of selected papers from current literatures, students participation in discussing the merits of each paper, its

experimental approaches and results of the research topic



MS 621 Advanced Reproductive Medical Sciences 3(3-0-9)

Reproductive system at molecular, cellular and organ levels, ametogenesis, stem cells in the reproductive
systems, fertilization process, implantation and embryo development, reproductive genetics, endocrine changes during
different periods of life, changes in anatomy and physiology of mother and fetus during pregnancy and postpartum up to
aging period; clinical application of stem cell and cloning technique in reproductive medicine, problem analysis of

reproductive abnormalities of both male and female, infertility and chromosome abnormalities

MS 622 Advanced Reproductive Technologies 4(1-6-9)

Semen analysis, sperm preparation, sperm extraction from testicular tissue, ooyote selection, In-Vitro
fertilization, micromanipulation of embryo, embryo culture and embryo transfer; freezing and thawing techniques of
sperm, egg and embryo, techniques of nuclear and cytoplasmie transfer; preimplantaion genetic diagnosis (PGD); In

Vitro maturation of oocyte (IVM); stem cell of reproductive system, laboratory systems and control system

MS 623 Special Research Project in Reproductive Medicine 3(3-6-3)
Prerequisite : Studied MS 621 Advanced Reproductive Medical Sciences and
MS 622 Advanced Reproductive Technologies
Study in-dept of 4 research areas in reproductive medicine; 1. Fertility and infertility 2. Reproductive
endocrinology 3. Stem cell in reproduction and 4. Reproductive genetics; by self directed learning, in order to increase
competency and potentiality in analyzing, synthesizing, integrating and evaluating of informations, aiming to search for

research topics and to practice to construct a research proposal in these area

MS 631 Clinical Physiology 3(3-0-9)
Fundamental concepts of molecular through systemic functions; physiology and pathophysiology of nervous,
endocrine, musculoskeletal, cardiovascular, respiratory, gastrointestinal systems, renal and genito urinary tract,

haematopoietic and immunity, as well as clinical application of principles and theory

MS 632 Current Topics in Clinical Physiology 3(3-0-9)
Prerequisite : Studied MS 632 Clinical Physiology
Current developments in clinical physiology, interesting research articles presented and discussed, practicing to

analyze, synthesize and develop problem solving skills

MS 633 Experiment Physiology and Instruments 3(1-2-9)
Experimental methods used in vitro and in vivo studies of animal and human subjects, fundamental concept of
functional measurement, principles and uses of instruments as well as applications of biochemical, molecular and

histological techniques in physiological experiments

MS 634 Special Topics in Clinical Physiology 1(0-1-3)



Study of special topics in clinical physiology for student’s pilot project, discussion of research methodology and

experimental issues including scientific writing and presentation

MS 635 Oxidative Stress in Biology and Medicine 2(2-0-6)
Fundamental concepts of biological systems relevant to redox signaling and regulation in normal process;

oxidative stress in medicine and pathogenesis; loss of redox signaling regulation and subsequent injury

MS 641 Principle and Techniques in Pharmacognosy and Nutraceutical Sciences 4(3-6-7)

Principles of Pharmacognosy, herbal knowledge, herbal selection criteria for food and medical research;
groups of chemical compounds in herbs and their properties; separation techniques and identification of compound by
spectroscopy; standardization, chemical and biological quality control; analysing techniques for determining the quality
of herb and identifying the active compounds in the extract or pharmaceutical herbal products, the medicinal or

pharmaceutical processing approach and practice training

MS 642 Bioassay Principles of Natural Products 3(2-3-7)
Theory and practice in detecting biological activity and toxicity effect of herbal extract; evaluation of the effect

and activity of the extract in animal model and animal or human cell lines

MS 643 Development of Herbal Products 3(2-3-7)
Principles and techniques for development of medicinal and pharmaceutical products, health supplements and
cosmetics from herbs; stability test and quality control of products; products checking for consumer safety; the cost and

product marketing as well as product patenting

MS 644 Special Problems in Pharmacognosy and Nutraceutical Sciences 3(6-6-0)
Special problems in Pharmacognosy and Nutraceutical Sciences focusesing on food sciences, herbs and
clinical research issues; including discussion under supervision of instructors; practicing processes of the necessary skills

and techniques as a research basis to conduct a thesis

MS 645 Advanced Technologies for Drug Production from Natural Resources 3(7-3-2)
Pharmaceutical manufacturing processes and special techniques for herbal medicine processing; sustained
released and nanoparticles techniques for drug production; drug administration and pharmaceutical Kkinetics study of

herbal medicine

MS646 Clinical research on Natural Products 3(2-3-7)
Herbal medicinal research in humans at phase 1, 2, 3 and 4; concept of clinical trial with herbal drugs

against diseases of the body systems; research ethics consideration in human experimentation

Thesis

MS 800 Thesis 24



Development of research proposal on novel knowledge in medical sciences as well as conducting research
according to the proposal project: writing thesis related to medical sciences, presenting research result and publishing

research article; medical sciences reaearch ethic, publishing research according to professional etiquette
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