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“The 21st century is an era of rapid and transformative changes in the
world, and this situation highlights the importance of research and
innovation skills, including creative thinking, logical reasoning, and
problem-solving, in the workplace. The faculty recognizes the necessity of
developing research and innovation processes for students and
emphasizes the importance on managing teaching and learning in thesis
courses. These instructional strategies encourage learners to
independently create knowledge, leading to lifelong learning and the

ability to adapt to a changing world effectively.”
Assoc. Prof. Supawitoo Sookpeng, Ph.D.
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1) dinusaufgIvIanaleny

1. Halpern SD, Ubel PA, Caplan AL. Solid-organ transplantation in HIV-infected patients.
N Engl J Med. 2002; 347(4):284-7.
2. ofwn lownsinude, Sszws quendy. msadiadesnasaiiisulagondeid egaiiasi.

Weelnunvans 2532; 29:129-136.

e dnusnwdingy Tiseanuaidu neisuain uiana uainueiede lideddd
LATRINNITIANBUMDYNBUINAND LHATRMNNY |, MdTeYNAY DETnusININNTT 6 Au Tlde

Y

6 AULIN ANUABAIIN “et al.”

2) Fuwusilunmzynns

1. Diabetes Prevention Program Research Group. Hypertension, insulin, and proinsulin in

participants with impaired glucose tolerance. Hypertension. 2002; 40(5):679-86.

3) liusingediinus

1. 21st century heart solution may have a sting in the tail. BMJ. 2002; 325(73):184.

4.1.2 %UNHED

1) Alwusaudien

1. Murray PR. Medical microbiology. 4" ed. St. Louis: Mosby; 2002.

2. nwy daudy. nMsguasnwilsnnuiuladings. ngann: Wa@nw; 2532.

2) wilsdeNiiussansnis dsrusau seuszsrudududs

1. Gilstrap LC, Cunningham FG, VanDorsten JP, editors. Operative obstetrics. 2" ed. New
York: McGraw-Hill; 2002.

2. Aszwa JunsABs, aufie anddgey, usIananis. WnYIneAnuazndgiuguann. aavan: Ay

Qg @’

s a v a [
WANYAIERNT UNINY1RYAIVANUATUNT; 2531,

3) ununielunieda

1. Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations in human solid tumors. In:
Vogelstein B, Kinzler KW, editors. The genetic basis of human cancer. New York: McGraw-
Hill; 2002. p. 93-113.

2. Usgaed F3umn. umiwazyszifnianisunmdiAsatumsnusniia. Tu: Usenms ATYme

9INa yyusenau. (UTTANSNIT) MISNLSALAA RUNATIN 2. NTUNnUnIuAT: 1ATIN1THIT)

AS1Y AUTLNNYFAIANSASIITNIUIE UANINLSENTAA; 2533, 11 1-6.
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4) wirpnuduginus

Royal Adelaide Hospital; University of Adelaide, Department of Clinical Nursing.
Compendium of nursing research and practice development, 1999- 2000. Adelaide

(Australia): Adelaide University; 2001.

4.1.3  1@NE15aUY

1) Anerdnus

Cairina RB. Infrared spectroscopic studies of solid oxygen (Dissertation). Berkeley,
University of California; 1995. 156p.

auan yfiy. wanelelaaiuinessansad 31nbwa (Zingiber cassumunar Roxb.) #8
Tnslilsuvoayusiiwdeunauiindefinedes. Gneniinud) Jedviuminedodedl;

2533. 75 1.

2) unanuluwenansnisuseyuIvinig

Christensen S, Oppacher F. An analysis of Koza's computational effort statistic for
genetic programming. In: Foster JA, Lutton E, Miller J, Ryan C, Tettamanzi AG, editors.
Genetic programming. EuroGP 2002: Proceedings of the 5th European Conference on
Genetic Programming; 2002 Apr 3-5; Kinsdale, Ireland. Berlin: Springer; 2002. p.182-91.
Uszana Agamau. n1suauiusnsnanie wasnséredndisauluau. Tu: anqud LUas
2103%, Lad e ﬁ%‘aiim‘giaﬁ, watl w1a1na, usIAUISNIT. maUssqu‘wajmﬁmmsaam
100 U AnzUNngAans @3TIYNEIVIE UMINGITEUTRR. NTUNN: ANSUNNEAIERSATINY

WYV UANINEBEURRA; 2534, WU 5-7.

3) PNEITIIVIINIINATTUTLYUIYINITNIANNAAIUNAIN1TUTTYX

Harnden P, Joffe JK, Jones WG, editors. Germ cell tumours V. Proceedings of the 5th
Germ Cell Tumour Conference; 2001 Sep 13-15; Leeds, UK. New York: Springer; 2002.

4.1.4 uwasdayadidnnsatind

1) CD-ROM

Anderson SC, Poulsen KB. Anderson's electronic atlas of hematology [ CD- ROM].
Philadelphia: Lippincott Williams & Wilkins; 2002.
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2) Journal article on the Internet

Abood S. Quality improvement initiative in nursing homes: the ANA acts in an advisory
role. Am J Nurs [serial on the Internet]. 2002 Jun [cited 2002 Aug 12];102(6):[about 3 p.].
Available from: http://www.nursingworld.org/AIN/2002/june/Wawatch.htm

3) Monograph on the Internet

Foley KM, Gelband H, editors. Improving palliative care for cancer [monograph on the
Internet]. Washington: National Academy Press; 2001 [cited 2002 Jul 9]. Available from:
http://www.nap.edu/books/0309074029/html/

4) Homepage/Web site

Cancer-Pain. org [homepage on the Internet]. New York: Association of Cancer Online
Resources, Inc.; c2000-01 [updated 2002 May 16; cited 2002 Jul 9]. Available from:

http://www.cancer-pain.org/

5) Part of a homepage/Web site

American Medical Association [homepage on the Intemnet]. Chicago: The Association; c1995-

2002 [updated 2001 Aug 23; cited 2002 Aug 12]. AMA Office of Group Practice Liaison; [about

2 screens]. Available from: http://www.ama-assn.org/ama/pub/category/1736.html

6) Database on the Internet

Open database:

1.

Who's Certified [database on the Internet]. Evanston (IL): The American Board of Medical

Specialists. c2000 - [cited 2001 Mar 8]. Available from: http://Awww.abms.org/newsearch.asp

Closed database:

2.

Jablonski S. Online Multiple Congential Anomaly/Mental Retardation (MCA/MR) Syndromes
[database on the Internet]. Bethesda (MD): National Library of Medicine (US). 1999 [updated
2001 Nov 20; cited 2002 Aug 12]. Available from:

http://www.nlm.nih.gov/mesh/jablonski/syndrome _title.ntml

7) Part of a database on the Internet

MeSH Browser [database on the Internet]. Bethesda (MD): National Library of Medicine
(US); 2002 - [cited 2003 Jun 10]. Meta-analysis; unique ID: D015201; [about 3 p.].

Available from: http://www.nlm.nih.gov/mesh/MBrowser.html Files updated weekly.
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http://www.nursingworld.org/AJN/2002/june/Wawatch.htm
http://www.cancer-pain.org/
http://www.ama-assn.org/ama/pub/category/1736.html
http://www.abms.org/newsearch.asp
http://www.nlm.nih.gov/mesh/jablonski/syndrome_title.html
http://www.nlm.nih.gov/mesh/MBrowser.html

4.2 Reference:

1. International Committee of Medical Journal Editors. Uniform Requirements for

Manuscripts Submitted to Biomedical Journals: Sample References [monograph on the
Internet]. Bethesda (MD): National Library of Medicine (US); [updated July 9, 2003; cited
2005 Mar 3]. [about 7 screens]. Available from:

http://www.nlm.nih.gov/bsd/uniform requirements.html

]
Ale M INUSTEAUUSINT AuTANIYAIERS UM INeTSBIMT (AUUUTUUTY Unsax 2566)

29


http://www.icmje.org/
http://www.nlm.nih.gov/bsd/uniform_requirements.html

unin 5

a a 5% 4
ﬂﬂiLﬁU@?ﬂﬂﬂUWUﬁﬂ’?ﬂIﬂﬁLﬁlai

an1nuALazuuIUfUR n1stauednerdnusatgluames AU mun wazkuwiuun

=Y

1) Weddnnrunisusziiiunanisaauinentdnusalrenandunisouseswan Traniunis

)

Javildawas MelinsAIUALYRATDIIITENUINYINANLALEILIMAAINILAINUALIAT

v a

WATENTUN N19719159LSURAYBUITIEITINNUA

i

U

2) wemnegluldawes ddaaunsadamienliamesingldniulnensoniwsanguuay
aAUTITD el

A a a 4‘ a v

Fomerinus (Mmwlnenagvzeniundingy) lWdeinednudidudedinisomuse 019158
SN Ineninus Lansseavidoadsde 3)
undnga 0199¢ldvFolildfls mnldaansndonniidevlugidsineinuslesn
umi/ funvastywy Sagussasd/ auufgiu (1) szymvaziBundsnan
RWendunside ssydunounifeiituneunvhedls

[
1Y

HaN15338 AITUNAUBAIEATTIY UNUQH N5 TanmUsznau lagagdesllAasuiedu 9

UsEnou Lazuenwailnannsivy

[

aAus1eNan15IY syyran1ITeiinuilnaneaudeslsivssloviegiels wavidednin

2814ks

14

dyUnan1side  syydawiansenlaainnside
ONENS99BY ULz Nd Ay Lasiuady

a

AnAnssuUsENIA sEyLramuaivayy (Muaanuuing1inusseaudiay

2
-]
3
and
N,
-
=
ol
c
)
D
3

AMYENNYAEARNS Usyantauuseunal wa. ...)

1 a a 1 o/ a2 = 4 a (% o [
QﬁJ@’JVIEJ"IUW‘L!SiZﬂU‘Uﬁyﬁy'WIi AUTENLIVAIANT UNI1INYI1AYULIAT (Q‘U‘U‘UTU‘U'B;Q UNIAU 2566)

30



f13na1u150 download nuunasuvasluawmas lamivlenvasnmzamIvAans

A
r A

80 MIFILTUALIAT

\ 120 MTNURLUAT

¥ ' '
o A

3) NUNISDY AUSULARIIIEAZLIEN P9t

AUATIVBIUIRNTIATELFMFUNTUUAIINMSIRUULG I

ﬁlzzl'd =}

fanusvasnIsiuiuanesiuvesndiguains

[

Fovgn lwened® Ysms adeua®  gaune’ uasgmianval  nesge®
N1AYINENIMUITR ANENITANERT UNTINEIaEWSAIT Nvaylan

* Corresponding author: Kongsuk J., E-mail address: jutalukk@nu.ac.th

'
1 o o Y A

*‘Viil’lEJWW! - ldfAvin®e wie w1e wNE A . B, WA SA. 130 A

v v

4) fsnusludiuilon Widdnesnuuusluuudiusenousasilomlanudase aglasu

Yo ]

AUTNYIAIND15INUT N MEN msdaualnaneNdeuausas uladn Awusensv

Y

Usenau Asiivwianed dasuvidliaunauazsaiiiasiuiilon

v a

5) 191387 5uRaveuTwI INetinug aludimun Tu van wavanuiiiezdaliings

kY

wuananumelUawes wasinUsenalvddn nssunisaey wazdaulaidisiuvunasu

a

& v o i aa o & % v 1 o o ¢ P
aviu Tuiudsnany ua@WLUUL%W%@ﬂNﬁQWUWﬂﬂu ﬁ]%ﬁ]@Q@%Ui%ﬁ]’]ﬂiﬂﬁm@?ﬂ@ﬂmu N

ABUTDYNOUNI B AIB5UNE

[ Y]

6) ANENITIINTARUINENTINUSAAlUAmeS Usenaumigonsdusyimangnsnildndsin

a s

Inglduuurasunisuseidiunaingridnusaialvawmas Wuunasy 9.8 uwag 19.9)
Uszifiunainerinudnaluamesvesddnliiased unslutud danaue nasiude
Wawos uddwauszidunnenansdiuilaveuseinineninuvesusazndngnsiile
SIUTIATUULT MR 71951 wamu%wmﬁwuﬁmﬂﬂaLma'ﬁ‘suaqﬁﬁmqﬂﬂuﬁﬁméaﬁﬂsL%W

UIENMIATELAUUMIINGIRY

1 a a 1 o/ a2 = 4 a (% o [
QﬁJ@’JVIEJ"IUW‘L!SiZﬂU‘Uﬁyﬁy'Wﬁ AUTENLIVAIANT UNI1INYI1AYULIAT (Q‘U‘U‘UTU‘U'B;Q UNIAU 2566)

31


mailto:jutalukk@

AMARNUIN N

ANYD

s

a a 1 o/ a2 = 4 a (% L% o
A a’JVIEJ'IUWHSiZG]UﬂivaJU']GIS AUSEWLIYAIANT URIINYIAYULIFAT (Q‘U‘U‘UTU‘UEQ uNIIAU 2566)

32



A5 UYUNUILTZUUEINS

Wosnnludagumsilisunsinuineaansieuldmitessuuaina (International System of Units; SI) w#

Weswndivdninaeinis@eunidudon Javilndeuiin uazvihlifeudlafianarndudwuinn Juavendninasinig

WeUNUI8sTUUAINg A9l

1)
2)

3)
4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)
20)

msBeudieniise (unit name) WhTsududifiuniemeotignifes 1wu meter per second 3 m/s
madeudomielidsunuvdnbensal nandedudunymai@idnnnniy 1 vie desndn -1 Wdu s
19819 11U 150 liters #39 —10 newtons

Aflegszming 1 fis -1 WiBeuluguiennard feghatu 1 liter 3o 0.5 newton
FomheldFoudusindniomn §og1aeu gram kilogram eniu Celsius Tidsususniduiilug wag
eniulunsaiiifeutomhodudiuduusdlorlhifoudusilinglé

Windud envreifiusududydneel daeg10u A5Teu meter per second unun1sideufu
meter/second

Thdsudndnuvaimiadusudnioun fegradu m (meten) g (gram) sniiudaydnuaiviaefiinanie

anevseterulidewduiilng feogratu N (newton) Pa (pascal) Hz (hertz) d@u liter Unfazi@ewdu (

N

usllosanazduauiuiay 1 lededonadowdu L unumadou
foyanwalmhendusius (variable) Thideusteu Medhagu fmueld m = 0.5 ¢ 1udu
Foydnwalniaglaifisunpmway Megratu lidou 5 kms ualideudu 5 km

U Y

v o @ 4

Tulldgamatouvdsdydnuainiie sntuegieysslon degratu mslieou 5 ¢ wnumsidew 5 .

o

o

laWsumgaunudyanuainuig degradu ldamsdeu amp wiu A wieldasdeu hr. uwnu h

lidound shestetiunumsilisudyanualniie megrau lileu cubic crn uwnunsilisuy cm’ Weldeu
sq cm wnuns@eu cm’

Fadnvaldiamivamelfideusadn sreghaau n (hano) d (deci) snviu T (tera) G (giga) M (mega)
P (peta) wag E (exa) iiTsuiduslng)

madsudyanwalanivismiudydnwalmhelilsuiniu degragu mililiter (ML) 59 megawatt (MW)
nsauszminamig Wldgngefsnansindnus (centered dot) wioliuassa fogatdu N m vie Nm us
dHosanmsfisnigagansssldenn luuasse Wssmaanigew’n) 398 x wnefesmnsna Tunsdi
msdEu 6.25 x 5 wun1side 6.25:5 Wieanauduay

msmsseminamhelildidudes (slash line) wiegaiseenindsdinay fetasu m/s wie m s lunsdli
Mdudsaildentunnnii 1 adilundasioatu segradu m/sk

Y o/ v L3 v

T iwssaszriniauiudyanyaludisiaus feg1amu 5¢ 5m/s sniulunsdiusnvesdydnual

Tullessnuslideuiniu dregadu 37°C

Tdsuavgueiimiganatouddiauiidnioonin 1 iledestuniseiuduavionain fogravy ms
Wey 0.4 mg UWUNISIeU .4 mg

Tumseundlviszydydnvalvemielvidaauynmiiediegs 1wy msWlieu 2.0 cm x 2.0 cm unun1sligy
Wi 20 x 2.0 cm

udeudadnuainhenauiuionie fegatu kilogram/m® 3 ke/cubic meter

o

ladeudaydnwaldniwiindeudu fregradu Tdasi@eou 1 k kg unu 1000 kg tWudu
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Tildie s unnsgiu il
AL Mo ALAY Mo
Ampere joule J
Angstrom ° kelvin K
Barn kilogram ke
Candela Cd liter, litre lorL
Coulomb C meter, metre m
counts per minute Cpm Minute min
counts per second Cps Molar M
curie Gi mole mol
degree Celsius °C newton N
disintegration per minute dpm normal (concentration) N
disintegration per second dps ohm (@)
electron Volt eV osmol osmol
equivalent Eq pascal Pa
farad F revolutions per minute rem
gauss G second S
gram G square centimeter cm’
henry H volt \
hertz Hz watt w
hour h week wk
international unit 1V) year yr
AaURLATEULNNIAY
FLfi o L e

exa (10°) E deci- (10") d

peta (10" p centi- (10%) ¢

tera- (10" T milli- (10%) m

giga- (10 G micro- (10°) M

mega- (105 M nano- (10%) n

kilo- (10°) k pico- (10" p

hecto- (10 h femto- (10™) f

deca- (10") da atto- (10" a




ANdan19ann

anm Ada ana Ada
Correlation coefficient r probability p
Degrees of freedom df standard deviation SD
Mean 5 standard error of the mean SEM
not significant NS student’s t test t-test
number of observations n variance ratio F
Agodue MeInendans
ALAL AEo

adanosinediphosphatase ADPase

adenosine 5’ —diphosphate (adenosine diphosphate) ADP

adenosine 5’ —-monophosphate (adenosine monophosphate, adenylic acid) AMP

adenosine triphosphatase ATPase

adenosine 5’ - triphosphate (adenosine triphosphate) ATP

adrenocorticotropic hormone (adrenocorticotropin) ACTH

bacille Calmette-Guerin BCG

basal metabolic rate BMR

body temperature, pressure, and saturated BTPS

central nervous system CNS

coenzyme A CcoA

deoxyribonucleic acid (deoxyribonucleate) DNA

dihydroxyphenethylamine dopamine

electrocardiogram ECG

electroencephalogram EEG

enteric cytopathogenic human (virus) ECHO

ethyl Et

ethylenediaminetetraacetate EDTA

gas-liquid chromatography GLC

guanosine 5’ -monophosphate(guanosine monophosphate, guanylic acid) GMP

hemoglobin Hb

logarithm (to base 10, common logarithm) log

logarithm (natural) In

methyl Me

Michaelis constant “m

negative logarithm of hydrogen ion activity pH

partial pressure of CO, PCO,
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ALAL AED
partial pressure of O, PO,
per /
percent %
respiratory quotient RQ
specific gravity sp er
standard atmosphere atm
stand temperature and pressure STP
ultraviolet uv
Volume vol
volume ratio (volume per volume) vol/vol
weight wt
weight per volume wt/vol
weight ratio (weight per weight) wt/wt
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b+w black and white A7 vt Sanidnesiduniniien awlneld v
ch. chapter STLobh) Tfiunsgsudaa® nguune “1a
chap. chapter unil Wﬁgwaﬂ% chaps.
col. color a vt Taniidnevindunwd nymadld cols.
col. column AR wynanld cols
comp. compiler 3T nywawld comps.
ed. editor, editors, UTUBNNS, HAnfa, nynarly eds.
edited by Jafiusiloy
ed. edition Adafiu
enl. ed. | enlarged edition atuiiudlv finsiiiudiv
rev. ed revised edition avuRuwlgd Sn1sudle
2" ed. second edition fsindadt 2
39 ed. third edition favinded 3
et. al et alii wavAuduy 9 (and others)
fr. frame nsBUATM vty Saniie s uswunnluwsiazyn
wywanly frs.
ip.s. inches per second fhegiunit THuanannuisivesnuiivudin avwlneld wa
ibid. ibidem Seudeaiy
illus. illustrator HnnmysEney THuanspnuvunevesnIneuns
min. minutes w9
ms. manuscript fuatusiliou nywald mess.
n.d. no. Date laiusngUitdss awlngly ...
n.p. no. place liusnganuiifan awlneld u.U.9.
no. number atuil
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fAinda AN AUNHNY HRERT]
p. (pp.) page (pages) WO (vanewn)
par paragraph danth
pt. part il
r.p.m. revolutions per minute | saUABWNY ‘VimUﬁﬂmmL%’J?Ja\‘ilmul,ﬁmﬁmgulﬂ
sd. sound %EN
sec. section nowi smeussTidssenautuiinegluiidy wywatlld secs.
vol. volume il (Wu Vol. @)
Vols. Volumes FuEN (W 4 Vols)
Mdadeguaznamalulsimaansgeisng

ALfa Ao ALfial Aee
Alabama AL Montana MT
Alaska AK Nebraska NE
Arizona AZ Nevada NV
Arkansas AR New Hampshire NH
California CA New Jersey MJ
Colorado CcO New Mexico NM
Connecticut cT New York NY
Delaware DE North Carolina NC
District of Columbia DC North Dakota ND
Florida FL Ohio OH
Georgia GA Oklahoma OK
Hawaii HI Oregon OR
Idaho ID Pennsylvania PA
IUWinois IL Rhode Island RI
Indiana IN South Carolina SC
lowa IA South Dakota SD
Kansas KS Tennessee TN
Kentucky KY Texas X
Louisiana LA Utah uT
Maine ME Vermont VT
Maryland MD Virginia VA
Massachusetts MA Washington WA
Michigan MI West Virginia WV
Minnesota MN Wisconsin Wi
Mississippi MS Wyoming WY
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AdataiguazunnalulssmAlsEmALAuIn

ALAN Age AL Ao
Alberta ALTA Nova Scotia NS

British Columbia VC Ontario ONT
Manitoba MAN Prince Edward Island PEID
New Brunswick NB Quebec QUE
New Foundland NFLD Yukon Territory YT

Northwest Territories NWT

Adavasguazunmalulszmasasnsiaey

ALfa Ago AR Age
Australian Capital ACT South Australia SA
Territory Tasmania TAS
New South Wales NSW Victoria VIC
Northern Territory NT Western Australia WA
Queensland QLD

Adatonsans

Fodovarnsansinalseind a1y “List of journals indexed in Index Medicus” \Humasaluil 1oy

#o215613 ot
American Journal of Cardiology Am J Cardiol
Clinical Infectious Diseases Clin Infect Dis
European Radiology Experimental Eur Radiol Exp
Physiotherapy Theory and Practice Physiother Theory Pract
Clinical and Experimental Optometry Clin Exp Optom
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Identification of human cardiac microvascular endothelial specific
Damage Associated Molecular Patterns (DAMPs) expression from

ischemia/reperfusion injury
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Thesis Title The effects of cannabidiols on the mechanism of multidrug resistance via
mdr1 gene expression and efflux pump- mediated drug resistance in human
erythroleukemic K562/adr cell lines

By Jeerapan Kanthakhiaw
Prayfah Wanjai

Siripak Chucherd
Program Title Medical Technology
Advisor Krai Daowtak, Ph.D.

Abstract

The multidrug resistance (MDR) is recognized clinically as one mechanisms of treatment
failure to chemotherapy in leukemia. Drug discovery for overcoming this phenomenon is still a
challenging task in the development of these new strategies. Cannabidiol (CBD), a compound in
the cannabis plant, has been shown to possess anticancer properties in cancer cells. However,
effect of cannabidiol on the mechanism of multidrug resistance is still not clear. This study aims
to determine the effect of cannabidiol on the multidrug resistance mechanisms in doxorubicin-
resistance leukemic cell lines, K562/adr. Cannabidiol downregulated the mdrl gene expression
and the NF-kB gene expression in K562/adr. In combination with doxorubicin, it was fount the
combination treatment increased the expression of mdrl gene expression and NF-kB gene
expression in K562/adr. In conclusion, cannabidiol could be effective in overcoming the multidrug
resistance when use as monotreatment. This finding should be further study in functional protein

level.

Keywords : Leukemia, multidrug resistance, cannabidiol
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