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Unsdnm 2555 2556 2557 2558 2559
MANSANEG 1212|121 ]2]1]2
SauiAATANATIAzEL 10 10 10 10 10
WHU N LUL N1 5| -15|-15]|-1]51]-1|5]-
WH N LU N2 51 -5 -|15]|-15]|-165]-
suulianfinnadnazdniga - |l10] - 10| - [10] - |10
ANTANEN

2.6 JuilszunumNLY

1. U gzausasy (Mg un)

o

[ 1 an ' A o { ! o
® jlszunnunNITeuFRintAs (AanEeu) seaulTy v nnanesaia

WINAL 80,000 LN

2. 9uUsTNNngIg[Ne (Wiag  Uan)

AAL §181N15 ATUIUNU
1 ANRALLNUNTTNNNTAAL TATNI NN 1IN US 5,000.00
eea1u 375 U UAR /1 AU
-NITNNTT 4 AU AF 300 LW UAR /1 AU
2 ANRALILNUNTTNNNTAA LN TNUS 8,000.00
-1/92611 2,000 L UAR /1 AL
-NITNNTT 4 AT A2 1,500 U UAR /1 AU
3 AALUNLENAN IR BN EANeN Tinug 2,000.00
-1Jeea11 1,000 U UAR /1 AL
-NITUNNT 2 AU AL 500 LW UAR /1 AU
4 AFUNNINTTIANIANELAN 2 AL /2 AFY 13,000.00
5 ANTIRNNIIUNNINEILEN 2 AL A 1 Ay 2 A%e 4,000.00
6 Adanansailunisinddeaasiian / 20,000.00
7 ANIILALENAIN1 3,000.00
CREN! 55,000.00
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3. NANFATUATANANTHLRDU
3.1 angns

3.1.1 AIUIURUIANA LTU

NANGATUEU N WLIL N1 nANgMILUIAE

AmFugiqmiBryyssEauliyyin

9

UIUNUIEAR IINAABANANGRS Tifleandn 36 wideefn

UANGATUNY N ULIL N2 WANGATHIUNTITEUA AN HNUTIEAT NN

AnFugiqmBrynynes Beuilsynyin
AUINUINA IINANDAUANGAT Tifleandn 36 wiaifis
3.1.2 TASIR5NUANGNS
o > d' 4 v %
AAUN 318019 LNEUN AS. wangnsilaulgs
W.A.2548 W.A.2555
WY N WY N WHY N WU N
WUU N1 | BUU N2 | WUU N1 | LU N2
1 9NU918A71 (Course work) Tutiaeingn - 12 - 24
1.1 91en11i9Ay lutiasndn - - - 9
a A [ 1 -
1.2 eArRan ludasndn - - 15
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2 Aneniinus  lutiesndgn 36 12 36 12
3 seRgiaAu lddumine im - - 5 5
wiefnsunaanuangns Wilaandn 36 36 36 36

winanenaaRulanng s edesuida1asiaaneaneandqganan (3 wiaafin) s1eRen

AU 1 (1 Wdaeim) waz 28T dNNWN 2 (1 Mg ) gy Tdduminefin

3.1.2.1 TASIRENUANFATUAE N WL N1

UIUUUILTA TINARAAUANGAT LiTUaENd 36

NANENANUE 36

422551

ANENUNUE 1 WL N WL N 9

Thesis [, Type A1

422552  GNENUEWUS 2 WKW N WLLY N1 9
Thesis |, Type A1

422553 GNENUWUS 3 WKW N WLILY N1 9
Thesis I, Type A1

422554 GNYNUWUS 4 WKW N WLIL N1 9
Thesis IV, Type A1

a. sreAglasiunioainssan 5

422510 sillelABARENIANUNANARTATNIN
Research Methodology in Health Sciences

422595  &NNUN 1
Seminar |

422596  AUNUN 2
Seminar Il

3.1.2.2 TASIRENUANGATUAN N WL N2

MUIUNUIENA SINARDANANGAT LNUaENI 36

N. 9IUSILIE

1.1 978307119 AY

ldtiagnan

1Y 1
laltiaginan 9

URUENA

UNUEN A

PUILNF

PN

PUILN G

PUILN G

HRUENA
3(3-0-6)

1(0-2-1)

1(0-2-1)

RUENA

24 “UENA

PN F
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1.2 $18RLAAN laltiasingn 15 Wdenm

U INLUNUSE ldtlagndn 12 NN A
A. s1eisAulsdunaanm ldtilagndn 5 NN A
422510 silleABARENIINUNANARTATN N 3(3-0-6)

Research Methodology in Health Sciences

422595  ANNUN 1 1(0-2-1)
Seminar |

422596  ANNUN 2 1(0-2-1)
Seminar

3.1.3 §189%

(1) 518911 L URNIAFS 9

WUy N1
e ANUE ATUIU 36 U
422551  ONYIINUS 1 WU N WUL N1 9 wenm
Thesis [, Type A1
422552 INYRINUS 2 WRW N WLL N1 9 enm
Thesis |, Type A1
422553 INYIRINUS 3 UWRW N WLL N1 9 nenm
Thesis I, Type A1
422554 INYRINUS 4 UWRW N WLY N1 9 nenm
Thesis IV, Type A1
g b TUMNe A Az EN 5 UUEN A

422510 sillelABARENIINUNANARTATNIN 3(3-0-6)

Research Methodology in Health Sciences

422595  FHNUN 1 1(0-2-1)
Seminar |
422596  AUNUN 2 1(0-2-1)

Seminar |l



WU N2
1.1 §1839119AL ldtiagnd 9 URUEN A

422511 ANEANAATNNTUNNENTIYIUINIS 3(2-3-5)

Integrative Medical Science

422513 TN VIITAS 3)3-0-6(
Cell Biology
=
179

422514 TAl LEaRIN AN HLANa 3)3-0-6(

Biochemistry, Cell and Molecular biology
422594 Wdelaqiiunangndaninisunmng 3(1-2-3)

Current Topics in Medical Science

1.2 183 TNADN ldtiagndn 15 NN A
o - a a <~ a a o P
BiaanizeuaInaanan lag1an 311U iaieaa N nan e a1N I AN AT Aesa 1T

AU TIINYVAVRASNIT NN

422520 LATENNBNINANENANAR TG4 3(2-3-5)
Advanced Scientific Instrumentation
422522 nRaasllsAunarhlsnladaddugs 3(2-3-5)

Advanced Protein Chemistry and Proteomics

422526 lUsAearuniainialem 3(3-0-6)

Proteases in Human Diseases



422527

422528

422529

422532

422533

/121311 TLAN

418511

418512

418513

418521

418522

418523

418524

418525

418526

418527

walulatiasialusfundaiugaians

Modern Technologies for Pharmacogenomics
waduifadeguainuaznisinelse

Stem Cells in Health and Therapy
wTumalulaginieanisunnd

Medical Nanotechnology
%qLmﬁmm?i'@z@npmﬂfmslwfmﬁt,l,@:msmuqm
Biochemistry of Signal Transduction and Regulation
NNSINEIR TN ANEN ANEAFNTULANE

Cell Culture for Medical Sciences

TATenUAENNTLAl
Research Project in Biochemistry

=® dl o a
ngAnneaiullsau
Protein Studies
Wdiailaqiiunis@aaduazaannineaias
Current Topics in Biochemistry and Related Fields
= = a a [ &
mmmmmmmmﬂﬂmmqwuﬁqmiﬂuméw
Biochemistry of Human Genetic Disorders
= = a a <
‘IJ'JLmJLL@Z‘IJ'DQVIEI’]INL@Q@%@GN%LN
Biochemistry and Molecular Biology of Cancer
N ANANNITUNNETug
Advanced Medical Molecular Biology
= a o
Faiaadlada
Viral Biochemistry
= = 14 o
FANIRIINTUINITUAZA 9L DU
Biochemistry of Nutrition and Chemopreventives
TnauugAans
Nutrigenomics
a a a o =
WERINLUTITILAN

Biochemical Toxicology

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-5)

2(0-6-3)

3(3-0-6)

2(1-2-3)

3(2-3-5)

3(3-0-6)

3(2-3-5)

2(2-0-4)

3(3-0-6)

3(2-3-5)

3(2-3-5)
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418528

418531

418532

418533

418534

418535

418536

418537

418538

418539

AUV M1FFFINEN

421521

421522

421523

WUGANARTILANATBIN ] 3(2-3-6)
Human Molecular Genetics
= = =
TYUANUDINT 3(3-0-6)
Plant Biochemistry

o A a a = a a
miwwmmﬂmwﬂummLmJmemwmimma 3(3-0-6)
Biochemistry and Molecular Biology of Plant Development
NATANNTIINENTEALTNANAUATHUGANERT 3(2-3-5)
lunsAnse

Molecular Biology and Genetics Techniques in Plant Study

aasluung ludsasineuayszauluana 3(3-0-6)
Physiological and Molecular Basis of Plant Hormones
N12ABLAUBNIAINTARAN1ZLATEIA ML TIAFIINEIN 3(3-0-6)
wazszaLluanag

Physiological and Molecular Basis of Plant Stress Responses

ATEN U AR NN TR N NeT AT 3(3-0-6)
Chemoinformatics for Biochemical Studies
TansaumAduFuNsANETAN AN szAuTEana  3(3-0-6)
Bioinformatics for Biochemical and Molecular Biological Studies
nsimdasiiayaseauluana 3(3-0-6)
Molecular Data Mining

NN EUILTUNINA TN UNTI AT AN A 3(2-3-5)

Bioinformatics Programming

g35nenszunmgla 2(2-0-4)
Respiratory Physiology

g359nenszuule 2(2-0-4)
Renal Physiology

A7TNENTTULNAUDINNT 2(2-0-4)
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421524

421525

421526

421527

421528

421529

421530

421531

421532

421533

421534

Gastrointestinal Physiology

a a 1 7
d339nenszuusan 5

Endocrine Physiology
dszaminenmaninugin

Basic Neuroscience

a a A a &
@??QWHW?ZUUM@@@L@@@Lﬂdﬂﬁ‘tﬂqﬂﬁl
Applied Vascular Physiology

a a % =
Ar9nensTULi laLarvannlaan

Cardiovascular Physiology

437NN VRUTAS

Cellular Physiology

a a v 1

d379nen Inraeteslanay
Electrophysiology of lon Channel
£359MeNNseannnaINedNlszeans
Applications in Exercise Physiology

zﬁﬁmmmm ANNTTLAZNNTTE AR IS

Physiology of Aging and Rejuvenation
Tnaudnendszensiuguninuazniainialeg
Applied Nutrition Science in Health and Disease
N7 MdRineanslarasseUsunNIg 1 dn T

Use of Laboratory animal and Animal Ethic

AT ENNETIINEN

Research Project in Physiology

A1UNITINILIMAAERS

419513

419514

UfiiAn s eanIamaniaesssuLlnaiey
Anatomical Laboratory of Circulatory System

ﬂg‘jﬂ’ﬁmimﬂﬁmﬂmmm‘mm?:uuﬁﬂmﬁ@

wazlazanszan

Anatomical Laboratory of Musculoskeletal System

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(1-3-3)

2(2-0-4)

2(2-0-4)

2(1-3-3)

5(0-15-6)

1(0-3-1)

1(0-3-1)
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419515

419516

419517

419518

419519

419522

419523

419524

419534

419535

419536

419541

419543

419544

419594

U iRAn1sneinIAAaRiIe9sTILININAUNIL A
Anatomical Laboratory of Respiratory System
dfRnisnednadanizesssuududedaanay
Anatomical Laboratory of Urinary System
UARN1TNNEINIAANARTIBIITLLE R BYNS
Anatomical Laboratory of Digestive System
UtiAN9NEAnIAANERTIBeTEULALRLS
Anatomical Laboratory of Reproductive System
AENNTIRENINLINAAERS

Research Methods in Anatomical Sciences
WnAranenvaessUUlesan
Neuropharmacology

szgnial

Neurochemistry
SLULAURUSUALINATIANTLATTYWUE
Reproduction and Assisted Reproductive Technique
9aNIIAUBLANMTDU

Electron Microscopy
NN9LATIEENINNIINTIRE

Image Analysis for Research
wmatAnauialugalnall
Immunohistochemical Technique
ANNLANENTBINYre]

Human Embryology
ﬂﬁﬂﬁmimﬁmﬁ”ﬂqLm@ﬁLLazLﬁﬂLﬁﬂ

Cell and Tissue Culture Laboratory
uuwﬁuﬁqmmﬁ”ugq

Advanced Human Genetics
delaqiiunenieiniafans

Current Topics in Anatomy

1(0-3-1)

1(0-3-1)

1(0-3-1)

1(0-3-1)

2(1-3-3)

2(2-0-4)

2(2-0-4)

2(2-0-4)

1(1-0-2)

1(0-3-1)

1(0-3-1)

2(2-0-4)

1(0-3-1)

2(2-0-4)

1(0-3-1)

25



A1UNITIAATIINE

NRNITIFNUARTIINENNINITUNNE]

266511

266512

266513

266514

266515

266516

266517

266518

266519

@@%Q?JV]EI’W]’]\‘]H’WLLWVIg

Medical Microbiology
AATIRNUIMNNNITUNNEITADE

Diagnostic Medical Microbiology

AATIINL M NAITITUATULATAINTLA
Microbiology for Public Health and Sanitation

AURS
al

i(

eNNAAN
al q

Advanced Immunology
InFainenianisunneduga
Advanced Medical Virology

a a r:/l
LUANLIENINNTHNNEUUEGS
Advanced Medical Bacteriology
219NENNNNITUNNETTUG
Advanced Medical Mycology
a @ = 6
AlduawmaTulaginienisunng
Medical DNA Technology
AATIRRITINEN

Microbial Forensics

1 a 9/ a a o
NANATIMUARTIINENLUsEENA

266502

266503

266504

AT9IMENTDIRAUNTET UG

Advanced Microbial Physiology

NATA IR EN N TN ILAZAATAINEN

Research Techniques in Molecular Biology and

Microbiology
Wdoian1zn1eqaTaanen

Selected Topics in Microbiology

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

)32-3-5(

3(2-3-5)

3(2-3-5)

3(3-0-6)
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266506

266507

266508

266509

266521

266522

266523

266524

266525

266526

266531

266532

266533

266534

FnanraunA
Bioinformatics

a a o a
f«’g@mqmmm?mmﬂmlﬁémm
Quantitative Predictive Microbiology
WUGANARTU099AUYITI TG
Advanced Microbial Genetics

AHLABAAENINENMNIH AT

Microbial Food Safety

qadsAneesnsn e
Microbiology of Wastewater Treatment
watulagdanInneqaurae

Microbial Biotechnology
maluladresieulofannaduiddugs
Advanced Microbial Enzyme Technology
NNFFTITARAAUTITE

Microbial Cell Immobilization
nstlszgnemiamaluladioninaesus AR lUEn
Biotechnological Applications of Actinomycetes
watulagdanIng

Fungal Biotechnology

HnAINENI899auNTe

Microbial Ecology

AATIINNVBINDENAN

Pollution Microbiology
mﬁ‘ﬂ'ﬂﬂLL@zmiL%@mmwwﬂ-gauﬁﬁ

Microbial Degradation and Deterioration
ANTHUANUAIEN TN TNYDIG AU T IAZ ANANALEIT

1%

ABNUINNG

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)
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Microbial Diversity and Phylogeny
an A al a [ o a K o dl a dl dl v
NNELYA NARANNITORDNTHUINEITNTE AL UM AANEN JUANARTAULRIANANIT N NI TR Lag
- 9 u

Yo [~} rdl
135UAN NI UTaLAINaNaNTEALENEA

MR NUE A1uruliuaanin 12 “UEN A
422561 ANENUNLS 1 WL N WL N2 4 WENR

Thesis |, Type A2
422562 ANEUNUS 2 WKL N WUL N2 4 aenn
Thesis Il, Type A2
422563 ANLNUWUS 3 WKL N UL N2 4 niaene
Thesis I, Type A2
et liduntlafindsan 5 OBLERT)
422510 92ilgATARENIINUNANARTQUN TN 3(3-0-6)

Research Methodology in Health Sciences

422595 FNNUN 1 1(0-2-1)
Seminar |

422596 ANNUN 2 1(0-2-1)
Seminar Il
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3.1.4 WAASLAUNITANE

3.1.4.1

422551

422510

422552

422553

422595

AW N LU N1
H23l7 1
MANSANHNAY
ANLNINUS 1 WKL N WL N1 9 A
Thesis |, Type A1
suiliatAgadenInenaniqgann (diumaefn) - 3(3-0-6)
Research Methodology in Health Sciences (Non — Credit)

593 9 BUENA

nAn1sAnElans
ANENINUS 2 WL N WL N1 9 UUILNA

Thesis Il, Type A1

59 9 UUIENA
il 2
MAMNMSANEIAY
AN 3 LWL N UL N1 9 MUEINA

Thesis I, Type A1
Aunun 1 (lsdhdumdaaiin) 1(0-2-1)
Seminar | (Non — Credit)

594 9 BUNENRA
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422554

422596

3.1.4.2 HU

422510

422511

422513

422514

422594

nAn1sAnElans

ANENINUS 4 WL N UL N1 9 UUILNH
Thesis IV, Type A1
dunun 2 (ldhfumdqeiin) 1(0-2-1)

Seminar Il (Non — Credit)

594 9 uNEaNRA

N WU n2
Fil7 1
MANSANHNAY
seilaudsadunisananaanigunw (lddumdsefia)  3(3-0-6)
Research Methodology in Health Sciences (Non — Credit)
ANEANARTNNTUNNENTIYIUINIS 3(2-3-5)

Integrative Medical Science

TN UDATAR 3)3-0-6(
Cell Biology
=
199
TuAd LadINauazIIINa HLaNa 3)3-0-6(

Biochemistry, Cell and Molecular biology
Wrdatlaqiiun1ingnmansnisunne 3(1-2-3)
Current Topics in Medical Science

593 9 BuaEnNA

FULN 1
nAn1sAnElans
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XXXHBXX

422561

422595

422562

Xxxb5xx

422596

422563

11188N

Elective Courses
ANEUNUS 1 WKL N WUL N2
Thesis |, Type A2

cREY

Fuin 2

AANNSANEIAY
Aunun 1) lsdhdumdaein)
Seminar | (Non — Credit)
ANUTINUE 2 Wi N UL N2
Thesis I, Type A2
a A
ATLABN

Elective Courses

CRPEY

FuLN 2
nAn1sAnElans
Aunun 2 (lddunnsiin)
Seminar Il (Non — Credit)
NENUNLES 3 WL N WL N2

Thesis I, Type A2

cREN

6 WUEINA

4 WUIEINA

10 UUENA

1(0-2-1)

4 iaene

9 WUILNH

13 KUQENA

1(0-2-1)

4 iaene

4 BN/
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3.1.5 AMREUNYSIEITN

422510 s llEUREINUN NN VAN AATHTN N 3(3-0-6)

Research Methodology in Health Sciences

ANNUNIY ANEUY LAY TYNnan199a8 N9zUIunigIae Usslnnnigiag
nanuuatliyniniide Mudsuazannmgiu nsiumusndeya nisesilieya nisdeu
TAT991LAZIENNUNNTINE N13UsiinaAee nstnadae Ul way assenussanindse walla
NNIIRENANIENNFIUINLIANARTHTNIN

definition, characteristics and goals of research, research methodology,
types of research, determinations of research questions, variables and hypothesis, data
collection, data analysis, research proposal and report writing, research assessment, research

application and researcher ethics, research techniques in health sciences

422511 LA TN UNN LTINS 3(2-3-5)
Integrative Medical Science
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Integrative study of molecular and biochemical principles, cellular
mechanisms underlying the regulated expression of genes, cell biology, cell signaling, clinical

correlation in molecular and cellular levels as well as laboratory practice

422513 FAneNuagIan 3(3-0-6)
Cell Biology
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introduction to cells, cell organization and functions, biomolecules,
cytoskeleton, cell membranes, enzymes, cellular metabolism and bioenergetics, genetic
information and regulations cell communications, cell signaling, cell cycles, cell pathology and

programmed cell death, special topics in cell biology

422514 TAd LaaIN AN HLANA 3(3-0-6)
Biochemistry, Cell and Molecular Biology
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cells and cell cycle, properties and structure of major biomolecules,
protein structure and functions, Enzyme and kinetics, bioenergetics and metabolism of
biomolecules, genome organization, replication, DNA damage and repair, transcription and
translation processes, bioinformatics, molecular biology, biochemistry of endocrine, perspective

in biochemistry

422520 LATENNENNANENANARTTUES 3(2-3-5)
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Advance Science Instrumentation
nsdszendlfiAsasiiadnenmanidigs uavtlimnieninlunietiuns
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applications of modern scientific instruments and good practice for

research laboratory administration and management

422522 wnRaaellsnuuazilshladndduga 3(2-3-5)
Advance Protein Chemistry and Proteomics
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microarrays in proteomics, clinical proteomics, protein profiling, high
throughput technology of proteomics, nanomedicine, proteomics applications, mass

spectrometry in proteomics, elements of bioinformatics

422526 Tsplagniunianialsn 3(3-0-6)
Proteases in Human Diseases
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protease classification, role of proteases in pain, diseases i.e.
cardiovascular diseases, diabetes, neurodegenerative diseases, gastrointestinal disorders,

respiratory disorders, diseases of the reproductive system

422527 wmalulatiasis lnsfnundaiugaians 3(3-0-6)
Modern Technologies for Pharmacogenomics
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sequencing genetic variations, genetic variance detection based on
heterduplex analysis such as TGCE (Temperature Gradient Capillary Electrophoresis), CCM
(Chemical Cleavage of Mismatch), MADE (Microplate Array Diagonal Electrophoresis), novel

approaches for genetic variance detection

422528 ARAUNLHAINEgIN LT3N T9A 3(3-0-6)
Stem Cells in Health and Therapy
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hematopoetic stem cells, stem cells in neurogenesis, stem cell and gene

therapy, stem cell for tissue engineering, characterization of leukemic stem cells, stem cells and

cancers

422529 wlumalulagnienisunms 3(3-0-6)
Medical Nanotechnology
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nanotechnology for medical applications, importance in medical
diagnosis, pathways to molecular manufacturing, molecular transport, nano-fabrication,

biological functionalization of nano-metrial nano-power, nano/molecular communication, nano-

scale manipulation and control, nano-robots for medical applications

422532 Fpinasdadynyunialugasiaznisnaua 3(3-0-6)
Biochemistry of Signal Transduction and Regulation
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structural and biochemical properties of signaling molecules and their
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regulation, the interaction of signaling proteins at the various level of signal transduction and

basic principles of cellular communication

422533 ANTNNZLRSN IR NN A AR TN TN 3(2-3-5)
Cell Culture for Medical Sciences
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cell culture technique and its application in medical science research

422551 ANLNINUS 1 URU N LU N1 9uaEINg
Thesis I, Type A1
usRsaNanseinEn i@ueviiannsise
designate the thesis supervisory committee to the Graduate school,

submit the thesis title to thesis advisers

422552 NENUNUE 2 hHW N UL N 9 YUILNA
Thesis I, Type A1
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take a thesis proposal examination, conduct a thesis research

422553 ANEUNUS 3 UNU N WUL N 9 UUnLNA
Thesis I, Type A1
ANRUNNTINE UUARBANNANINEN HTENNAINUASENARNNW lNTaNT
- | A a A .
m‘mmu@mmﬂ@mmmmmu peer review
conduct a research, report research progress to a thesis adviser,
prepare a scientific manuscript for publication or a proceeding for submitting to a conference

with a standard peer-review process
422554 ANEUNUS 4 WU N WUL N Inaenia

Thesis IV, Type A1
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anysnl LauainugnIneNa

summarize all research data, pass a thesis defense, thesis corrections

(if any), submit a complete thesis to the Graduate school

422561

MENUNUS 1 U N WU N2 ARUNENA
Thesis |, Type A2
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designate the thesis supervisory committee to the Graduate school,

submit the thesis title to thesis advisers

422562

422563
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Thesis I, Type A2

ANTUNNTIAE AaUTATITIINENTNUS

conduct a research, take a thesis proposal examination
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Thesis I, Type A2
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summarize all research data, pass a thesis defense, thesis corrections

(if any), submit a complete thesis to the Graduate school

422594

422595

Wrdatlaqiiun1ingnmansnisunne 3(1-2-3)
Current Topics in Medical Science
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discussion of current knowledge and research in medical science

AUNWN 1 1(0-2-1)

Seminar |
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emphasize on encouraging students to learn how to search, read,
criticize the articles and published papers, and practice the oral presentation by way of seminar

on selected topics of current interest in medical sciences

422596 Auuun 2 1(0-2-1)
Seminar Il
fuuun Twihdies1e) neAndnanAaninisuwne

seminar on selected biomedical sciences topics
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418511 IA99NUIRENIT AT 2(0-6-3)
Research Project in Biochemistry
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hands-on experience in laboratory techniques and applications to

research project in biochemistry

418512 nnsAnEfeafusfiu 3(3-0-6)
Protein Studies
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aspects of proteins regarding structures, foldings, post-translational
modifications, interactions, chemistry, engineerings/modifications, purifications, structure
determination methods, and protein bioinformatics
418513 ﬁq?ﬂ]@ﬂ@@;ﬁumﬁqLﬂﬁLmemﬁLﬁ'm%m 2(1-2-3)
Current topics in Biochemistry and Related Fields
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current and interesting topics in biochemistry and related fields

418521 TANUIANRALNEN TGN T TN TN e 3(2-3-5)
Biochemistry of Human Genetic Disorders
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gene and gene expression, causation of human genetic disorders and
inheritance, types of human genetic disorders: single gene disorders, multifactorial and
polygeneic disorders, molecular techniques of diagnosis and prenatal diagnosis, genetic

counseling, prognosis and treatment of genetic disorders

418522 AR UALTIANENTHIANATBINEIT 3(3-0-6)
Biochemistry and Molecular Biology of Cancer
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molecular mechanisms involving cell proliferation and cell cycle leading

to cancer development and the molecular basis of carcinogenesis and its risk factors

418523 TN IHANANNNITUNNETLEY 3(2-3-5)
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Advanced Medical Molecular Biology
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gene structure and cell cycle, homologous recombinantion and meiosis,
eukaryotic replication and regulation, transcriptional—-postranscriptional and regulation,
translational-posttranslational and regulation, mutation, DNA repair, techniques to measure
gene expression, transgenesis, knockout animals, stem cells, signaling pathways that control
eukaryotic gene expression, gene regulation during eukaryote development , application of

molecular biology techniques in medicine

418524 Fatanslaia 2(2-0-4)

Viral Biochemistry
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structure of various types of virions, classification of viruses based on
pattern of genome and their replication, viral gene expression and regulation in host cells,

interaction between virus and virus, virus and host, and host response to virus infection,

techniques in cell and molecular biology for studies of viruses

418525 Fqanaa9lnTuINTLALaNTtaariu 3(3-0-6)

Biochemistry of Nutrition and Chemopreventives
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human macronutrients and micronutrients’s effect in terms of health and
biochemical processes, balanced nutrients and energy, malnutrition, health promotion and
protection through chemopreventives of today relavant, as well as relationship between

chemopreventives and protection against diseases

418526 InauugAans 3(2-3-5)
Nutrigenomics
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nutrient-gene interactions, nutrient regulation of gene expression,
nutrient regulation of transcription factors, metabolic regulation of gene expression by nutrition

status, measuring nutrition-responsive gene expression by widely used technologies: real-time

quantitative PCR, western blotting, and microarrays

418527 NEINLTITUAR 3(2-3-5)
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Biochemical Toxicology
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principle of toxicology, factors affecting to toxicokinetics and
toxicodynamics, toxicogenomics, biochemical mechanisms of pesticides, heavy metals, volatile
organic compounds, natural toxins and toxic substances in food, carcinogenesis and
teratogenesis, relationship of environmental pollution to human health, principles of health risk

assessment and safe dose determination, toxicological laboratory techniques used for the

evaluation to dose and response of toxicants

418528 WUGANARTILANATBIN Y] 3(2-3-6)

Human Molecular Genetics

Taseatnansafianasn laseainalasTulauazming Sulunednaauas
Usz1ns aduazNsReaITE I Tas a9AUsENaUL0RTUNNYHET NTUAAIBDNTBIEUNY ]
mim?v'muﬂm@qﬁuqm‘w LLmuﬁquugmm% tunelsalunywed WugAaniaaslonuzids N9
mmmuﬂuﬁqm?mmumzuﬂmLL@::M?LLWV]ETL%WM@ dniluiam

nucleic acid structure, chromosome structure and function, genes in
pedigrees and population, cell and cell-cell communication, organization of human genome,
human gene expression, genetic variability, genetic mapping, human disease genes, cancer

genetics, genetic testing of individuals and personalizing medicine, animal models
418531 TpN RN 3(3-0-6(

Plant Biochemistry

TANAFULAZUTENNUDIDDTNUAYDITARNT LNUNUAT AN AYaa8 TN

43



= g dld a A a

W1 nhrdaaTsinaiaznIsnglaluninenaugs LNLL‘VI‘LI@@“IIN?I@\‘IW?JLL@ZﬂW?ﬂQUQNLNLLWU@@TNI‘L&
A 09// aa =3 A a a ¥ dl as
Nosmnslulawmsm atle wazlulnsiau n1smseluinsiauaaang ANIVRLNN NUINLATINLNUDATH

a

UB9AN9Y)AEIH
structure and functions of organelles of plant cell, role and function of

plant hormones, photosynthesis, photorespiration, plant metabolism and regulation including

carbohydrate, lipid and nitrogen, nitrogen fixation, secondary compounds, function and

secondary metabolism

418532 NeREUINNITeIR T luETa A uas TN Ians  3(3-0-6)
Biochemistry and Molecular Biology of Plant Development
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development of plant in different stages since germination to

senescence, plant hormones, and epigenetic mechanism in plant development

418533 NATANINTRNENTEALTHIANALAEN NN UG ANARTIUNNIANEINT  3(2-3-5(
Molecular Biology and Genetics Techniques in Plant Study
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biology and genetic model plant, genetics background and Mendel
theory and law of segregation, plant genetic analysis, molecular techniques for plant study,
DNA markers, bioinformatics, applications of plant molecular biology and genetics techniques,
techniques used in plant study including DNA, RNA and protein, reporter analysis for
subcellular localization and transcriptional analysis, DNA markers, segregation analysis and

bioinformatics
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Physiological and Molecular Basis of Plant Hormones
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structure and function of plant organelles, physiological and molecular

basis of plant hormones and hormone integration
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Physiological and Molecular Basis of Plant Stress Responses
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types of plant stress, biochemical protective and detoxification
mechanisms in plants, plant hormones and hormonal control during stress, stresses,

physiological and molecular basis of plant stress responses, integrative stress response

418536 LANANTAUNALNANITANHINITILA 3(3-0-6)

Chemoinformatics for Biochemical Studies
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chemoinformatics related basis, relevant databases, programs, and

techniques, chemoinformatics usage for biochemical studies

418537 TansaumAduTuNIANE VAN LasIaneszAuTEana  3(3-0-6)

Bioinformatics for Biochemical and Molecular Biological Studies
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bioinformatics databases and tools for biochmical and molecular biology

study, studies of macromolecules, sequences, relationships, and other related aspects

418538 nsnmdasdiayascauTuana 3(3-0-6)
Molecular Data Mining
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importance of molecular data mining toward molecular biology and
biochemical studies, related background for molecular data mining, types of molecular data
mining, molecular data extraction and handlings including pre-processing, various molecular
data mining techniques, application of molecular data mining in molecular biology and

biochemical studies

418539 A2 1 UNTNA MU UNSTIRTRUNA 3(2-3-5)
Bioinformatics Programming
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basis of computer programming and related computer knowledge,

relevant bioinformatics usage, programming languages for bioinformatics, bioinformatics

programming, basic web site building and publishing
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Anatomical Laboratory of Circulatory System
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practice in identification for gross regulation of heart structure and
microscopic feature and function of various organs in circulatory system, diseases resulting

from disorders of circulatory system, including further study in current research-based findings

of circulatory system
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Anatomical Laboratory of Musculoskeletal System
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practice in identification for gross structure and microscopic feature and
functions of the organs of musculoskeletal system, types of joints, function of muscles and bone
in movement, diseases resulting from disorders of the system, including further study in current

research-based findings of musculoskeletal system

419515 UfuRn1snelnAAIanitesssuuNGAUIe 1A 1(0-3-1)
Anatomical Laboratory of Respiratory System
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practice in identification for gross structure and microscopic feature of

respiratory system, functional organs for gas exchange, and the structures used for breathing
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process, systemic relationships in the body, as well as basic disorders commonly found in

respiratory system

419516 dfanisnednamanivesssuuiudedaanns 1(0-3-1)
Anatomical Laboratory of Urinary System
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practice in identification for the structure of organs of urinary system in
terms of gross anatomy, microanatomy and development of urinary system, including studying

the most common deficits of urinary organs

419517 UARN1INNEINIAAARTIB9ITLLE B EBNNNS 1(0-3-1)

Anatomical Laboratory of Digestive System
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practice in identification for gross anatomy of digestive system begins
with the oral cavity to anus, including accessory organs of the system. Study on arterial and

nerve supplies, lymph circulation and description of the diseases related to the digestive system
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Anatomical Laboratory of Reproductive System
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practice in identification for gross structure and microscopic feature and

functions of male and female external and internal organs related to reproductive system and

accessory structures of the system, diseases resulting from disorders of reproductive system,

including further study of current topics in reproductive system

419519 ABNTIRENNNEATNIAANAAT 2(1-3-3)
Research Methods in Anatomical Sciences
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research techniques used for study in gross anatomy, microscopic

anatomy, neuroanatomy and other multidisciplinary involving anatomical sciences

419522 WNATINENUBTE UL AN 2(2-0-4)

Neuropharmacology
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action of drugs on nervous system, emphasizing on the effects and
functions of various neurotransmitter substances on different neuronal pathways, the
interactions between these endogenous substances and drugs or exogenous chemicals, the
effects of drugs on either normal or abnormal behaviors including the significance of these

drugs as therapeutic agents

419523 sz Al 2(2-0-4)
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Neurochemistry
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biochemistry of nerve cells, molecular structure of nerve cells and glial
cells, intracellular and intercellular communications, including abnormalities of neurochemical
system and neurodegenerative diseases
419524 FLULAURUTUAZINATIANIIAT YIS 2(2-0-4)
Reproduction and Assisted Reproductive Technique
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Reproductive organ and reproductive process in human concentrating
on the normal processes of fertility and reproduction, abnormalities and pathological condition
leading to infertility, assisted reproductive technologies such as IVF and GIFT as well as

consideration of the ethical issues involved

419534 ANIIAUBLANATDU 1(1-0-2)
Electron Microscopy
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research techniques using transmission and scanning electron

microscopes type of electron microscopes, applications in research, and sample preparation

used for each type of microscopes
419535 NN3LATIZHNINNINNNTIAE 1(0-3-1)

Image Analysis for Research
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practice in techniques for imaging analysis from the research using

software, as well as data analysis from the images for publication

419536 wAlAnI9aN N luEdinmil 1(0-3-1)
Immunohistochemical Technique
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practice in research techniques used for detection the presence of

specific proteins in cells or tissues by means of specific antigen-antibody interactions

419541 ANNZANENTBINY LT 2(2-0-4)
Human Embryology
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process of human embryonic development, male and female
gametogenesis, changes from fertilization until birth, mechanisms underlying the development
of various organ systems both normal development and congenital malformations and their

postnatal symptoms
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Cell and Tissue Culture Laboratory
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practice in cell and tissue culture techniques used as the basis for

advanced research
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Advanced Human Genetics
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human genetics, genetic disorders, including study of cell division,

chromosome structure, gene expression, regulation of gene expression and techniques used in

genetic study
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Current Topics in Anatomy
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Current and interesting topics in anatomy
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Advanced Microbial Physiology
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recent aspects of advanced microbial physiology in biosynthesis and
assembly to cell structure, bioenergetics, metabolism and regulation, regulation of growth and

cell cycle, morphogenesis, differentiation and development at molecular level, and biological

signal systems
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Research Techniques in Molecular Biology and Microbiology
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principles, methodologies and practice of current molecular biology and

microbiology techniques, as well as those used in microbiology researches

266504 Wdaian1zn1eqaTaanen 3(3-0-6)
Selected Topics in Microbiology
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interesting topics in microbiology related to specific student’s thesis or

having the current impacts; different topics in each semester.
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Bioinformatics
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biological data and data collection, data analysis, data alignment,
information technology applications in experimental design, laboratory diagnosis, genetic
relationship of organisms, and other aspects

-

266507 AATIINEINITNNUNENTILFHU 3(2-3-5)

Quantitative Predictive Microbiology
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the discipline of quantitative microbial ecology from the predicting
growth and behavior of microorganisms in food and other ecosystems, experimental design,
data processing, the building models of microbial growth and inactivation, the problem of
uncertainty and variability in models, modelling lag-time and the application of models and other
quantitative microbiology tools for food safety management and environmental and agricultural
microbial ecosystem

266508 ugAnansIa9qALTE TG 3(2-3-5)

Advanced Microbial Genetics
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advanced microbial genetics on gene replication, gene expression and
regulation at molecular level, physiological processes and responses of microorganisms to

environmental conditions

266509 AHLaARENINEIMNIH AT 3(2-3-5)
Microbial Food Safety
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microorganisms in food, classification, distribution, food spoilage, food

regulation, HACCP system, food sanitation, and food poisoning

54



266511 Q@%qﬁmmmqmmwwﬂr 3(2-3-5)
Medical Microbiology
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microorganisms of medical importance with emphasis on morphology,
cultivation, physiology, pathogenesis, epidemiology, immunity to microbial infection and
laboratory diagnosis
266512 AATIIMENN NN TUNNERade 3(2-3-5)
Diagnostic Medical Microbiology
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techniques in microbiology laboratory including appropriate techniques

of specimen collection, isolation and identification of various pathogenic microorganisms, and

applications of molecular and immunological techniques for laboratory diagnosis of infectious

diseases

266513 AATIIMNENNNANFITUATUATALNALNA 3(2-3-5)

Microbiology for Public Health and Sanitation
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principles of public health and industrial sanitation, microorganisms
involving in public health and industrial sanitation, epidemiology, prevention and control
266514 IneNRANTUTuga 3(2-3-5)

Advanced Immunology
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advanced immunology on interaction of antigen and antibody, humoral
and cell-mediated immune responses, immunogenetics, immunological disorders, and

immunological techniques
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Advanced Medical Virology
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advanced virology on physical and biological properties, viroid and

prion, interaction between viruses and viruses or viruses and hosts, immune responses to viral

infection, antiviral agents, and laboratory techniques in virology
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Advanced Medical Bacteriology
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pathogenic bacteria in humans, mechanism of pathogenesis, host

response to infection, mechanism of bacterial resistance to antibiotics and epidemiological

typing of pathogenic bacteria at molecular level

266517 PN WA TUNNE g 3(2-3-5)
Advanced Medical Mycology
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advanced medical mycology on pathogenesis, diagnosis, antimicrobial
agents produced by fungi, molecular epidemiology, molecular techniques in classification and

identification of fungi, and factors controlling virulence of fungal pathogens

266518 Aauawmalulatinnanisunne 3)2-3-5(
Medical DNA Technology
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concepts and applications of DNA technology in therapeutics and
diagnostics, brief review of the concepts of molecular biology and recombinant DNA
technology, including gene cloning and expression analysis, animal models and PCR-based
strategies several potential applications involved in gene therapy, experiment studies of viral
vectors and non viral vectors as well as other strategies, applications in diagnostics, key ideas

of the latest research on gene transfer, vector development and pre-clinical research

266519 AaTIURAITING )32-3-5(
Microbial Forensics
FnsuaznAialunigmsa N191E818TN N uaznIsIage lsAuaznIg
o ady o Yo Aa dl & Y =
AUATN®I F5LleeiuguNINIeEFLRATEL NITUAUNIIIMN AN TUNTALA198TININ N13AANTS
v
tudleu n19indn uazn1sdnszuulunisguadanuang u TanaaeLLLLIAEIEIMILINIIAIAMN
= o £ a e Adld [ o = o
8198790 W NN TR eaTRN19NAsLALANNUABAAEN9TININITALIGS N1TABLAUBINIG
nRANAusan1sdudaansTan W nslasiuuaznisinm

the methods and techniques used for biothreat detection, identification,

and medical intervention, methods to protect the health and safety of responders, the proper
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procedures for threat containment, decontamination, removal, and establishment of a chain of
custody for evidentiary materials, rapid methods for biothreat detection, procedures for working
in high biosafety levels, the immunological responses to biothreat exposure, the preventive and

therapeutics

266521 AaTIINNIBINTLINTALNLAE 3(2-3-5)
Microbiology of Wastewater Treatment
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microorganisms in wastewater, factors affecting microbial activities in

waste water treatment system, problems analysis, and process control
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Microbial Biotechnology
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microbial importance in biotechnology, strain selection and
improvement, fermentation processes, bioseparation of microbial products, applications of
microorganisms and their products in industry, environment, pharmacy, medicine, agriculture
and alternative energy production, fundamental concept of intellectual property related to
microbial biotechnology
266523 maluladresienloiannadurinddugs 3(2-3-5)

Advanced Microbial Enzyme Technology
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enzyme production from microorganisms, production regulation, enzyme

secretion, extraction and purification, immobilization and utilization of enzyme

266524 NNIFITTARAAUTITE 3(2-3-5)
Microbial Cell Immobilization
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principles and methods of microbial cell immobilization, properties of
immobilized cells, bioreactor system affecting cell growth, efficiency of immobilized cells,

applications in industries including food and drug, enzyme, waste treatment, and biological

assay
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Biotechnological Applications of Actinomycetes
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structures and function of cells, growth, genetics, ecology, and
molecular systematic of actinomycetes, applications for biotechnology, including isolation,

selection, strain manipulation and fermentation products

266526 waTulatidaning 3(2-3-5)
Fungal Biotechnology
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fungal physiology, fungal cells, their enzymes and by product in food

and feed thechnology
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Microbial Ecology
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microbial diversity in environments on classification, identification and
distribution of microorganisms in the environment, and the relationship of microorganisms and

other organisms in ecological systems

266532 ARTIANENUBINIVENAN 3(2-3-5)
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Pollution Microbiology
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microbial interactions with environmental pollutants, the use of
microbiological indicators for environmental quality assessment, applications of genetically

modified microorganisms in pollutants mitigation, and bioremediation of pollutants
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Microbial Degradation and Deterioration
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microorganisms and their roles in degradation and deterioration of
lignocellulosic materials, aromatic and aliphatic compounds, textiles, leather, dye, film, paint,

paper document, historical materials and monument, impacts of environmental factors on

degradation and deterioration, analytical methods, prevention and control
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Microbial Diversity and Phylogeny

60



cAa Ao

NM9UsEgNAIANNEAIUIZLLNITIRUUNUATANNANNUS T TIUINAT
a al [ a = a = AI %
m@aaaum‘aﬂmmuimm@ ﬂizmummu@’1mﬂmﬂm\i‘mmwmmﬁg@umﬂumLLQ@@@N n1g
AENIUAZAANIIN AN TNENNIAAUYITET
application of microbial classification and phylogeny at molecular level,
estimation of microbial diversity in environment, conservation and management of microbial

resources
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Respiratory Physiology
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current knowledge of how the respiratory system works, responses of
respiratory system in various conditions, pathophysiology of the respiratory system and

research techniques used in respiratory physiology study
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Renal Physiology
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current knowledge of the regulations of renal functions, control of body

water and electrolyte balance and disorders, acid-base balance and disorder, pathophysiology
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of renal system, renal hypertension, diuretics, acute and chronic renal failure, renal transplant,

dialysis and discussion on current research in renal physiology
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Gastrointestinal Physiology
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current knowledge of gastrointestinal functions and its regulation relevant
to motility, secretion, digestion and absorption of nutrients, water and electrolytes,
pathophysiology of gastrointestinal system as well as research techniques used in

gastrointestinal physiology study
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Endocrine Physiology
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current knowledge of the function mechanisms of endocrine system,
responses of endocrine system in various conditions, pathophysiology of endocrine system and

research techniques used in endocrine physiology study
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Basic Neuroscience
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an integrated study of the nervous system which consists of basic
knowledge of neuroanatomy, neurophysiology, and neurology, development of brain and spinal
cord, molecular biology of nerve cells, communication between nerve cells and various
functions of the nervous systems as well as mechanisms of neurological diseases, standard
techniques used in studying neuroscience, bioelectric potentials measurement, neurochemistry,

neuropharmacology and neurobehavior
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Applied Vascular Physiology
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current concept in the regulation of the vascular function,
pathophysiology of vascular system and pharmacological actions of drugs affecting vascular
functions, practice in using techniques for in vitro and in vivo study of the vascular function,

techniques for studying effects of drugs and their mechanism of actions on vascular functions
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Cardiovascular Physiology
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a study of functions of the heart and blood vessels, blood flow and its
distribution, and regulation of cardiovascular system, advanced knowledge and modern

techniques used in cardiovascular research

421528 A37INLNVRUTAR 2(2-0-4)

Cellular Physiology
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a study of physicochemical properties of cells, cell membrane, and ion
channels, mechanisms of membrane transport, regulation of cellular functions, techniques and

methods for studying cell properties and functions
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Electrophysiology of lon Channels
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basic concept of cellular electrophysiology, classification of ion
channels, method of ion channel study, structure and functions of ion channels, regulation of ion

channels as well as diseases related to abnormalities of ion channels
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Applications in Exercise Physiology
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the pragmatic applications of exercise physiology include the evaluation
techniques for physical and cardiorespiratory fitness, the exercise trainings for health-related
fitness and sports performances as well as exercise trainings for people with special needs

such as women, the elderly, asthnmatics and diabetics
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Physiology of Aging and Rejuvenation
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mechanisms underlying changes of cells, tissues, and organs in the
body that occur at different ages, internal and external factors, application of basic knowledge
in health science for preventing, caring, and promoting health and retarding the aging process

of various systems in the for the betterment of life quality
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Applied Nutrition Science in Health and Disease
ANsTTaqiunaznistssendlintelnauinelunsleaiuuazinmisn

e 1w Teaviala i3 neznnNgU LM UKATANAUTATNg
current knowledge in nutrition science and their applications to diseases

such as heart diseases, cancer, osteoporosis, diabetes and hypertension
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Use of Laboratory animal and Animal Ethic
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fundamental Knowledge related to types, species and biological
information of laboratory animals; contribution and selection of laboratory animals in medical
science research; standard care and basic essential technique uses with laboratory animals,

for instance, sexing, handling and restraint , anesthesia, oral administration, injection, blood

collection and euthanasia; ethic on laboratory animals care and uses
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Research Project in Physiology
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short-term research project using physiological technique
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