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01423597 dunun 1,1
(Seminar)
- JanUeAu 6 wiaenn
01423591 suleUisITenesd@mainen 3(2-3-6)
(Research Methods in Zoology)
01423585 NTINTEUUTOIER 3(3-0-6)
(Animal Systematics)
Ayneniden Litesndn 16 wuaein
Tnglhidenseulusneindsedeiolud Litendt 9 mhefn
01423511 Funsvesdnd 3(3-0-6)

(Animal Evolution)

01423512 aun@EINeN 3(3-0-6)
(Teratology)
01423513 nenioifeIuuiiiou 3(2-2-5)

(Comparative Histology)

01423514 Aeyiadl 3(1-6-5)
(Histochemistry)

01423515 meinamansvesszuvgesemnshudnidnsegndunda 3(3-0-6)
(Anatomy of Vertebrate Digestive System)

01423516 meinamansvesszuumelaludniiinszgndunds 3(3-0-6)
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01424553

01424554

01424555

(Anatomy of Vertebrate Respiratory System)
mednamanivesszuulnadeuladnludnifinszgndunds

(Anatomy of Vertebrate Circulatory System)

davinen

(Malacology)
%ﬁwm*ﬁ%qwawaamuﬁﬁm
(Advanced Biology of Freshwater Mussel)
weadadnziafidAgmaasugia
(Economic Marine Mollusk)

was A duiad nmamin
(Aquatic Insect Indicator of Water Quality)
ATIMUvRdLTaa

(Cellular Physiology)
dTingvesdniinszgndumda
(Vertebrate Physiology)
diTingnvesdniliifinsegndunds
(Invertebrate Physiology)
nenseslSvievesdnilinsegndunds
(Vertebrate Endocrinology)
INYIMUBUNYT

(Helminthology)

Usdnlnsladn

(Parasitic Protozoa)

e wesUsdnuenieniy
(Biology of Ectoparasites)
3wmgﬁﬁmﬁmmmsﬁmﬁ‘gaﬂs%m
(Immunology of Parasitic Infections)
nalnvesansivludnd

(Toxicant Mechanisms in Animal)
dnplienans

(Zoogeography)
AAIVYIVINGANTTY

(Behavioral Ecology)
Foaarenedaine

(Selected Topics in Zoology)
Jymiineie

(Special problems)

Fneweatadkazliana
(Cell and Molecular Biology)
mMawasuanmvoead

(Cell Differentiation)
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01424584

01424585

01424586

01424592

01424593

01424594

(Molecular Oncology)
ERNERGRVER
(Histopathology)
Irinenszuu
(Systems Biology)
wadanslifigninen

(Techniques in Forensic Biology)

IINeveIn1IzUsdn

(Biology of Parasitism)

Figiieans

(Biogeography)

UnAivevesuyed

(Human Ecology)
Junsn3enseninsdniuazivy

(Animal-Plant Interactions)
Unmmenluana

(Molecular Ecology)

Frinenseying

(Conservation Biology)
FAnevesdnilsifinszgniundshdounelng
(Biology of Freshwater Macroinvertebrates)
wallan1sganssmididnasou

(Electron Microscopic Techniques)
ReAngmgnall

(Phytochemical Toxicology)
wadaniivevesead

(Techniques in Cell Biology)

4(3-3-8)

3(3-0-6)
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3(3-0-6)
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01423599

ANDEUNY5183YN

Ineniinus

(Thesis)

sedndidusiaivivasmdngns

01423511 ATaUIN15VeeEnd

(Animal Evolution)

nsPuuntnaudnd IWawinsvednsladuaziumdmalifinsegndundauasd
naggndunaInudniusI A TannnsIuasusInyswrengudn lundas lndy
Classification of animal phylum, evolution ofprotozoa and metazoan both

invertebrates andvertebrates.Phylogenetic relationship among theclasses in

each phylum.
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01423513

01423514

01423515

01423516

01423517

01423542

01423544

aunAInen 3(3-0-6)
(Teratology)

winvesnsatiinUniveswigeu seunIneavnuaznalnreInURaUNFAng
TAssasnauazeiig

Principles of teratology, epidemiology, causes andmechanism of abnormal

structures and organs.

Innlabailsauiiou 3(2-2-5)
(Comparative Histology)
2 A v oy PR v a o ea
wWisuieulaseaine wasntfiveswad Webeuazeivizuinsiieg vasngudnild
N3EQNAUNGS
Comparative structures and functions of cellstissues and organs of

vertebrate classes.

Teywiadl 3(1-6-5)
(Histochemistry)
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Histological techniques involved in chemical compositions of cells and

tissues.

nmednafansvessruudasamsludadiinszgndunds 3(3-0-6)
(Anatomy of Vertebrate Digestive System)
lnssafauagdnguine1vesssuugesomsludniinssgndunda

Structures and morphology of digestive system invertebrates.

mednafansvasssuumeglaludaiinszgndunas 3(3-0-6)
(Anatomy of Vertebrate Respiratory System)

o

lassaiwasdginevesseuumelaludniinszgndunds

g}

Structures and morphology of respiratory system in vertebrates.

nmednafansvesstuulvaisulaialudadinszgndunds 3(3-0-6)
(Anatomy of Vertebrate Circulatory System)

lnssafauagdnguinevessruulnaieulainludnifinsegndunds

Structures and morphology of circulatory system invertebrates.

dadnen 3(2-3-6)
(Malacology)

Fugnidngn synsuive lnssaduagnthiivesszuuinenie vesiifarmddyma
nsunnduaziasygiadinmive) uagdianns dnsfnwuenaniui

Morphology, taxonomy, structure and function of body systems medically
and economically important molluscs, ecology and evolution. Field trips
required.
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(Advanced Biology of Freshwater Mussel)
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Gross structure, microscopic structure and physiological process of organ
systems, molecular systematic and phylogenetic relationships, environment
impact on growth and development and distribution, culture management.

Presentation and discussion on interesting topics in freshwater mussel. Field trip

required.

uaadaANzIafiddMaLATYgha 3(3-0-6)
(Economic Marine Mollusks)

F7Anen Tndnstin undsitogende warnameidsmeadadnsiainnnuddyms
wisugnalulsenalngdsnsieseiiasegeansidadnauaznisdanisnsdfnywasdl
MsAnwgIILENAR T

Biology, life cycle, habitat and culture of economic important marine
mollusks of Thailand, ecological economic and analysis and management. Case
study and field trips required.
wuasidudadagauniwn 3(2-3-6)
(Aquatic Insect Indicator of Water Quality)
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Biology and taxonomy of both larvae and adult of aquatic insects that are
sensitive and tolerant to water pollution, physiological relationship between

aquatic insects and their environment. Field trips required.

#3591V ITA 3(3-0-6)
(Cellular Physiology)

Fuefuasdifdndveswaddnd n1sidsundinuiazasiniluead wihiivessad
waziborfuiad

Biochemistry and biophysics of conversions of energy and chemical

substances in animal cell, cell and cell membrane functions.

d3sinenvasdnifinsegnaumas 3(3-0-6)
(Vertebrate Physiology)
nsfnwSeuiieunsaiTinenseniedn iinsegndunds

Comparative studies on physiology among vertebrates.

d3sinevesdadlifinszandunds 3(2-3-6)
(Invertebrate Physiology)

Wi waznalnnisvinuressyuvdesomsmiglatuaieduiug vyuisuidion
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01423555

01423561

01423562

01423563

01423564

Function and mechanism of digestive, respiratory, excretory, reproductive,

circulatory, nervous and skeletal system of invertebrates.

evaulivievesdnilinszandunds 3(3-0-6)
(Vertebrate Endocrinology)

wann1sAIvgNnsinuludaiinsegndundemeasaiuaudinin nsduaszn
wimueddunaznalnanisesngnivesansrauuianm midnssdouveaunulelus
anfia-savldanes-roulivievesdnifinszgndunds deulnsesd deuvuinlaseuyne
vosdnifinsegndunduaznsiuTeuliisu N13AIUANNIIALEIMNINITE DB TUAZLY
WIURATY Ua¥N1IAILANLLNUBATIVRILARLTE WAL BALNA

Principle of function regulation vertebrate with bioregulator. Synthesis,
metabolism and mechanism of action of bioregulators. Organization of
hypothalamus-pituitary gland-endocrine glandaxes in vertebrate. Vertebrate
adrenal glands and their comparative aspects. The Endocrinology of gonad and
its comparative aspects. Regulation of feeding, digestion and metabolism.

Regulation of calcium and phosphate metabolism.

INYIAUBUNYIS 3(2-3-6)
(Helminthology)

ANSUNINSTae n1shnlsanend n1sdtaduuazanuduiusve musuneiine
uywd d0d wazanmwndew

Distribution, helminth infection, diagnosis and relationship between

helminths and human, animals and environment.

Usanlnslaga 3(2-3-6)
(Parasitic Protozoa)

dugiuinen 3331 I93nsTie Anuduiusseninelsdnlnsladanuleaduas
anminadennssvuin mstestulayeuguiinsfnyiuenaniui

Morphology, biology, life cycle, relationship of parasitic protozoa to hosts

and environment. Epidemic, prevention and control. Field trips required.

YamevasUsdnusninenie 3(2-3-6)
(Biology of Ectoparasites)

dug1uine T3Anen wagdginsdinvesusdauensianievesuysduasdnd
AnudusTEItUTaneuanstneiulsaduazanIninden n1sszuInn1stasiy
uaEAIUAN

Morphology, biology and life cycle of Ectoparasites on human and animals,
relationship of ectoparasites to hosts and environment. Epidemic, prevention

and control.

egnifuiuvaNshatalsin 3(2-3-6)

(Immunology of Parasitic Infections)
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01423581

01423583

01423584

01423585

01423591

Principle of immunologic and diagnosis of parasitic infections.

nalnvasansieludn 3(3-0-6)
(Toxicant Mechanisms in Animal)

anulufivseszuuateazaie Tussuusimedninalnveauunueddulusyey |
wa Il vesdadTielunisdesuarudufvainarsiv nalnlunisuanseendsmnudu
filuded Tim saiensunsnszanevesansity nstusieasivrensaduaniede
nszvIuNsLvUeddulun1srdnansie

Toxicity against xenobiotics of animal body system, phase | and Il metabolic
mechanism in organism against toxic insults. Mechanism of responses of animals
including of distributions, excretion of cells and tissue, metabolism for

detoxification.

dnnglienans 3(3-0-6)
(Zoogeography)

n1snsggaugiamansvesdnifinsegndundss nqundn Useiivesnisnszaisuay
TIWIN3V0UUVBE1NINTEY WnnTsalluafansdmgiicnansiunnssudnd uagnis
WasuwassgvhaemssadniwasUsy Iimsgiimanivosyud

Geographical distribution of five main classes of vertebrates, history of dispersal
and evolution of the distribution pattern, the past in the light of zoogeography,

faunal regions and transitions between regional faunas, and geographical history of

man.

WAINYIVBINGANTIU 3(3-0-6)
(Behavioral Ecology)

winuagngufivesngAnsandad anuduiusszuitamginssudninazduindoy
woAnssudnafiniseanuuunaaes In1sAnwuenanud

Principle and theory of animal behavior, relationship between their behaviors

and environment. Ecological behavior. Experimental design. Field trips required.

N59NTZULVALER 3(3-0-6)
(Animal Systematics)

UsgTRuazUsagn1s@neaiun1s9nssuueesdnd wuianuesaddd n1siinaldd
Mﬁﬂﬂ’]ié{’ﬂ%@‘daﬁﬂémﬁmiaﬂéﬂimaﬁ’m@ﬂﬁ?La‘U Twwnssgavlaana wagddauinisna
wusinsesionazgudoyasumsinszuuvesdnd

History and philosophy of animal systematics, species concept, speciation,
principle of zoological nomenclature, numerical taxonomy, molecular evolution and

phylogeny. Tools and database on animal systematics.

s2108uU5398Medn2Inen 3(2-3-6)

(Research Methods in Zoology)
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wdnuagszdeuinsiudunsifemdninemsieseidyniiefuaide
MATeEUNTeyaiienTNNuMsITensiuafegaazmainitns ns
Aesgiuvana waznsinssinansidensdnvihsenuienisitauslunisussyy
uaznsARNWluTENTIvINTG

Research principles and methods in zoology, problem analysis for research
topic identification, data collecting for research planning, identification of

samples and techniques. Research analysis, result explanation and discussion,

report writing, presentation and preparation for journal publication.

01423596 LéaﬁLQW’WVI'Nﬁﬂ’J%VIEJ'\ 1-3
(Selected Topics in Zoology)
Seuamensdainelussiuuiyyiniitedenvisuntadivluunazain
N3N
Selected topics in zoology at the master’s degree level. Topics are subjected

to change each semester.

01423597  duwuun 1
(Seminar)
msthiaue warefuseimdeiitraulanedaiineluseiuusygin
Presentation and discussion on current interesting topics in zoology at the

master’s degree level.

01423598  Ugyyiiiay 1-3
(Special Problems)
msAnwAuAIIMsdaTInen seruUsyainuazSeussadoudunenu
Study and research in zoology at the master’s degree level and compile into

a written report.

01423599  3nelnwus 1-12
(Thesis)
eluszauUSyanlnuazSeuissadowduinednug

Research at the master’s degree level and compile into a thesis.

sedvniidusiisdvuenvdngns
01424553  Fnerveuvaduazluana 4(4-0-8)
(Cell and Molecular Biology)
Tssaanasninfiveteasuniuad wunuedduveswadnszuIunIsdLaATIERngm
Tmdsnuazlusiu AmuduRussywIuwaatuanInLIndey
Structure and function of organelles, cell metabolism, nucleic acid, and

protein synthesis relationship between cell and environment.

01424554 nswaguan e uwas 3(3-0-6)
(Cell Differentiation)
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01424556

01424557

01424558

AUgIMEVRUTAR NUNISITYVONYAS nMsdsuanmanigadluduiede
wareoar NavesEnNLINAsURaN AN TN MMIAAAIUNITRIYUDILTAR

Cell morphology, theories of cell development, differentiation of cells into
tissues and organs, environmental effects on differentiation, tracing of cell

development.

Inguzeszauluana 3(3-0-6)
(Molecular Oncology)

A15A8 NISNANLANTN LLﬁ%ﬂ’ﬁﬂiSﬁ]’]EJSUENLﬂjaéﬂJﬁL%\ﬁ%ﬁUINLaqa NINDUAUBDIVDN
sruugiiduifusiowaduzide nanmageumarnsiudusaduneriulnana

Molecular carcinogenesis, transformation and metastasis in molecular level,

immune response, examinations and therapeutic strategies of cancer cells in

molecular level.

ane13INEN 4(-3-3-8)
(Histopathology)
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nsefuTenelututen

Characteristics and functional changes of cells and tissues caused by
diseases, injury, adaptation, cell death, inflammation and repair and neoplasms.
Lecture, laboratory emphasized on microscopic level, self-learning and

discussion in class required.

FaMysTUU 3(3-0-6)
(Systems Biology)

uwnAnfuguluTAneiszuu Bnsmnaemsirinerssuu mafiususadeya
Srwaunnannsmnas auaudAnisideslosiuvesaietielumadvine wietiow
WNUDATUUAZNITAIUAY Fsadauuvudassasiinazuuunaing ndnsgiszuy
\Wegou

Basic concepts in systems biology, experimental methods in systems biology,
data acquisition from high throughput experimentation, topological properties of
biological networks, metabolic and regulatory networks, static and dynamic
modelling methods, complex systems analysis.
walian1etaTInen 3(2-3-6)
(Techniques in Forensic Biology)

mswAsziAduelunudfiineimansnvmansadin nsnsrvdeuanuiune-
wikazgn MsnsaeuasivluszuuIeRving1daindey fAvineszduwad
HANAUIMEN Wwiven nallauarn1InTIvEeuNelAng13Ineg, meleneiaeinie
wavih Siinennisrenfiuneiuaglnives

Forensic DNA analysis, clinical medicine, DNA parternity test, toxicological

assay in body systems, environmental toxicology, cytotoxicology, immunology,



01424561

01424581

01424582

01424583

01424584

serology, techniques and examinations in forensic pathology, dactyloscopy and

podiatry, computational and cyber forensics.

Famevain1izusan 3(3-0-6)
(Biology of Parasitism)
sunsisensenineUsdaiulead nalnmeuaussvedlead nsmuAuuazdesiulsdn
WORANITU &@359187 GLinen Lardimuin1suvessunsisysewinesdadulaad
Interaction between parasites and hosts, mechanism of host responses,
parasitic control and prevention, behavioral, physiological, ecological and co-

evolutionary aspects of host-parasite interactions.

Fagiienans 3(3-0-6)
(Biogeography)

msLst'ﬂssmamaaéaﬁ%ﬁmmugﬁmam%uasﬁizﬁ?mm finsfnuuenaniui

Distribution of living organisms based on geography and geology. Field trips

required.

AN vesaywd 3(3-0-6)
(Human Ecology)

unumnihfive sy udreduindenuarningInssssuvALarHaNsENUNAU YD
?ﬁmmﬁ”auLLaw%“WEmﬂiﬁiiumﬁGiamiiﬁ?maﬂmlgwéiwﬁy’ﬂmiﬁﬂmwai’mﬂﬁwﬂﬂi
uywduaznsmuAy msdnwiuenaaud

Human roles and impacts on environment and natural resources, and
feedback of environmental and resources impacts to human. Resources
sustainable managements and ecological ethics studies included. Field trips

required.

dunsnsensEnIednduasiny 3(3-0-6)
(Animal-Plant Interaction)
FTAUINN5V899UASHSENTENINTR Tuasily navasdndnuiuilidefy n1sdeenu
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fLeswesfiviidsodniiuiiy nquinstestuduesesiiv maowusnstestuives
Flagdnifuiin neflaniy maUszgndldsunsidorserinsdniuasfivnsnsinuns
waZNIIUNNG

Evolution of animal-plant interactions; effect of herbivores on plants, plant
defense against herbivores, plant defense theories, herbivore countermeasures
against plant defense; mutualism; applications of animal-plant interactions in

agriculture and medicine.

fadInenluana 3(3-0-6)

(Molecular Ecology)
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01424585

01424586

01424592

01424593

01424594

Molecular ecological processes in natural population of plant and animal
species. Molecular methods in population ecology, behavioral ecology and

conservation. Analysis of molecular data. Recent topics in molecular ecology.

Fymemsayiny 3(3-0-6)
(Conservation Biology)
LLu:}ﬁﬂ‘ﬁugﬂu%’ﬁw&Jwmsmﬁmﬁ?uazmsﬂisqﬂﬁmé’ﬂmswNﬁnﬂiwmuasﬁug
mansiion1sianismednmednadaiu finsAnwenaniud
Basic concepts on conservation biology and application of ecological and

genetic principles to the sustainable biology management. Field trips required.

Fainewasdnilifinszgndundairdavunalue 3(3-0-6)
(Biology of Freshwater Macroinvertebrates)

F2Anen dorinsuareunsiistuvesdnilifinssgndundnidnauelvg wdnns
Usziiuganimundsirdanisdinin lassadrsvesyuvu wastadedifinadonts
Wasuuadasiagusudnilifinsygndundsouelnglumaanida nsidnfld
nszgndundsrunlngulfidudsifanmdmiunisussfiuguamussiiuas
daundenluuvanidn dnsdnvuenanuil

Biology, ecology and taxonomy of freshwater macroinvertebrates. Principles
of freshwater biomonitoring, community structure and parameters affecting
freshwater macroinvertebrates community change, the use of macroinvertebrates
as a bioindicator for water quality and environmental assessment in freshwater

areas. Field trip required.

wallansganssmiBidnasou 3(1-6-5)
(Electron Microscopic Techniques)

winnavesndesganssmisidnaseu mawdsmidadedmivlasiaislussdiundos
Janssrudidnnsou

Principles of electron microscope, tissue preparation for ultrastructural level.

AN mgnuall 3(2-3-6)
(Phytochemical Toxicology)

NIRRT NTUNUIToNuiivIng1vesaswgnall dn1sussene
UfTRms msdinuduniieaues Smseddnemelutudeu

Phytochemical toxicology analysis. Lecture, laboratory, self-learning and

discussion in class required.

waiamsdiineveavad 3(3-0-6)
(Techniques in Cell Biology)
wannsvesnalafltlunsanwiwas wumalan1sieseiwaanigaisisaaes

25587U550NITE An15UTSEe NsAnwIANAIIMeRUee nsadusieaslutuSeu

wazdnisAnwuanan ui



Principles of techniques used in cell biology emphasized on fluorescent
staining analysis, ethical science included. Lecture, self-learning, discussion in

class and field trip required.
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