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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. Halpern SD, Ubel PA, Caplan AL. Solid-organ transplantation in HIV-infected patients. N
Engl J Med. 2002; 347(4):284-7.
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\Teoslnaiarans 2532; 29:129-136.
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1. Diabetes Prevention Program Research Group. Hypertension, insulin, and proinsulin in

participants with impaired glucose tolerance. Hypertension. 2002; 40(5):679-86.
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1. 21st century heart solution may have a sting in the tail. BMJ. 2002; 325(73):184.

412 whIdD

A 3 =
1) E%W%ﬁﬂ%tﬂ )}

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

2. NN IGUTE. msgLL&%’ﬂHﬁIﬁﬂﬂﬁ&l@”ﬂﬁﬁ@gq. NINN: WaIUANEN: 2532,
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1. Gilstrap LC, Cunningham FG, VanDorsten JP, editors. Operative obstetrics. 2" ed. New
York: McGraw-Hill; 2002.
2. J3zwa Funiady, sufia gnidngn, uIIanIme. WINTIMeLAnUAzRgIIBIumI. aaTa:

ATRUNNEFNFNST VRIINLIRUFIVRIUATUNT: 2531.

3) UNWAIb bbrIIRa

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. Uszasd g}ﬁum. uniuszdszianemsunndifisanumsnusnifa. lu: Uszwns ﬁ%ﬂlmﬂr
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A7 AT AREUNNUAFATAIINTNLILNE WRIINLIRLURAR: 2533, Wik 1-6.
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1. Royal Adelaide Hospital; University of Adelaide, Department of Clinical Nursing.
Compendium of nursing research and practice development, 1999- 2000. Adelaide

(Australia): Adelaide University; 2001.
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1. Cairina RB. Infrared spectroscopic studies of solid oxygen ( Dissertation). Berkeley,
University of California; 1995. 156p.
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1. 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.
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waendly, s edvysol, aAf anana, vssaninie. madszgulngnaininig
2809100 T AMICUNNYAIEAT AIINTNLILIR URIINLIRLNRAS. NIILNN: A

UWNYAIRATAITNTWNEILIR YR INLNRENRAR: 2534. WiN 5-7.
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1. 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.

Y A & a s
41.4 Lmawaﬁaman‘ma%na

1) CD-ROM

1. 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/AJN/2002/june/\WWawatch.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.; ¢2000-01 [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 Internet]. 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:

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

Specialists. c2000 - [cited 2001 Mar 8]. Available from: http://ww.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). c1999 [updated
2001 Nov 20; cited 2002 Aug 12]. Available from:

http://www.nlm.nih.gov/mesh/jablonski/syndrome title.html

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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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
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iasnnluaydumadounedwineeaaiiouldwiinszuuana (International System of Units; SI)

voA a . 3 = A o ¥ =2 o v A a o v Y v Aa < o =2
LALUDIINNURINLNTUN NIV UNDTUD D ﬁ]x‘l"/]"]l‘lM“llEJ%N@ LLﬂz'ﬂ'ﬂ‘lﬂaa']%L“ll’]sLﬁ] NANAIALTBINWIBNIN FILEUD

RANLNI NI U URUILITZUUEING G99

1)

7)
8)
9)
10
11

~ ~

12)

13)

14

~

15

~

16

~

17

~

18

~

19)
20)

a o ' . v a o & A o A @ ' A
NIV UDRRUIY (Unlt name) IWL“UUuLﬂuﬂ’]L@Nﬁjaﬂ’]ﬂaﬂgﬂ@]aﬂ LD meter per second #38 m/s

a A ' v a @ & ' A o ¢d A . ' A o ' o
ﬂ’]SL"UEIWITFJV\WJ&Ilm"]]ilu@l’mmaﬂvl’;&l’lﬂim ﬂa’]'Jﬂaﬂ’]LﬂuWﬁWﬁ]umﬂNﬂ’]N’]ﬂﬂ?’] 1 139 “hagnIn -1 l'ﬁ
AN s GIB8N9 LW 150 liters 938 —10 newtons
A

m‘nagjitzﬁiw 189 -1 lﬁl,ﬁﬂuslugmanwaﬁ A2819u % 1 liter 138 0.5 newton

'
A

FawwralWdouduandnninue @aas199u gram kilogram anLiw Celsius IWidauaausniduaalng)

% ada o ' & o X o v a T WV v
wazonuinlunsdindonsonihoidusdudulszloalvidamduarlng le

dadoudeniisiiusiuiudyansal d208199% aa3iduu meter per second ununsidouiiu
meter/second

Iﬁﬁﬂué'zyé'nmiﬁmmﬂué’uﬁﬂﬂg\mm @28819LT% m (meter) g (gram) Um'j”m%'tyé'ﬂﬁniwumﬁmmﬂ
%'amww:vﬁa%aﬂulﬁLﬁsuLflué'ﬂmy @2887191T% N (newton) Pa (pascal) Hz (hertz) &% liter Un@as
Fowdu | udiftasanezduauiuey 1 ldhosseradomdn L unwmadon |
Fysnuoiniefidudauds (variavle) ldidoudaion drathagu wuald m = 0.5 g idudu
sryanuoinisldizuwewanl datagu lddow 5 kms udlwidowdn 5 km
"L&ildq@%ﬂﬁywéhé‘rgé‘ﬂmiﬁum sml,'j”uagjﬁmﬂiﬂm G089t AT lon 5 g unwmMIdon 5 g.
Lidaudndaunusuansoinig aradratu lderndaw amp unu A wialdesidionw hr. unw h
Lidlawd enwsdasiunumailausyanwolniig @ragaisu lidiow cubic cm unumadiou cm® wia
e sq cm WNWNNILD % cm?

ﬁ'zyﬁnmﬁﬁmmﬁﬂﬁwuﬂsl,ﬁl,ﬁﬂwﬁL§ﬂ @108191 D% n (nano) d (deci) BnLi% T (tera) G (giga)
M (mega) P (peta) uaz E (exa) lidisuiduealng
madsusganeoidiwinunusyanealribslidoudant arag191gw miliiter (mL) W30 megawatt
(MW)

MIPUITHINNIUIY Iﬁﬂﬂﬁﬁgﬂqaﬁanmaﬁaé‘nm (centered dot) #38LIHI330 @28819L D% N m W3 N'm
W6l Lﬁaamﬂmiﬁuﬁ@@gamzﬁﬂﬁmﬂ Tuunsdszine (Uazineasnsgaiuini) 39l x Lmuméammagm
Tunsdiflenndon 6.25 x 5 unwmadou 6.25:5 tlaaaANUFLEW

mMImsszninanisldlmdmdos (slash line) WIDAUGIBENTAIAANY AIBENITU m/s %30 m s Tu
nsdinlfi s seiulddniuannnin 1 assluasadioniu daagnetu misk

1T UI39A3zn 390 LRN LAY AN B AR BLEND @208191T% 59 5mis sniiulunsdaiusnvas
sysnwobldldaanwslwidoudani aragrasw 37°C
Widsuaagudvinihyanafoudaiasidieonii 1 atlasiunmIsuaaisianaa daadnoitu
A3 88w 0.4 mg WNWMIULH .4 mg

Tumsdwnuldszysyansolvesmisliiaaunnminsdieng 1gu aadion 2.0 cm x 2.0 cm uNUN3
Waniu 2.0 x 2.0 cm

ﬁ’lmﬁﬂué}yé’ﬂmiﬁmﬂwawﬁ'u%a%mu @28e19LT% kilogram/m® 138 kg/cubic meter

Lidaugmanwoidinindauny dragnasu liaasidon 1 k kg unu 1000 kg 1udn
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Iilswiian S iduwanasgu el
fLaw Mo fLau Mo
Ampere A joule
Angstrom A° kelvin K
Barn B kilogram kg
Candela Cd liter, litre lorL
Coulomb C meter, metre m
counts per minute Cpm Minute min
counts per second Cps Molar M
curie Ci 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 rpm
gauss G second s
gram G square centimeter cm?
henry H volt V
hertz Hz watt w
hour h week wk
international unit U year yr
AL aYDILAYFULNNIA
GRIRatY ¢gtia RIRaFY ¢tia

exa (10"®) E deci- (10" d

peta (10" P centi- (102 ¢

tera- (10 T milli- (103 m

giga- (10% G micro- (10% M

mega- (108 M nano- (10°) n

kilo- (10%) k pico- (10 p

hecto- (10% h femto- (107%) f

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

q06 Retih! ] fineo
Correlation coefficient r probability p
Degrees of freedom df standard deviation SD
Mean T standard error of the mean SEM
not significant NS student’s t test t-test
number of observations n variance ratio F
Mdadw 9 MeIngaaas
fLau Mo

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 COA

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 Km

negative logarithm of hydrogen ion activity pH

partial pressure of CO, PCO,

partial pressure of O, PO,

per
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LA M
percent %
respiratory quotient RQ
specific gravity sp gr
standard atmosphere atm
stand temperature and pressure STP
ultraviolet uv
Volume vol
volume ratio (volume per volume) vol/vol
weight wit
weight per volume wt/vol
weight ratio (weight per weight) wt/wt

mdafinfivensulumadowenansansde
Aga ALGin AMARNY NG

b+w black and white 21 Iﬂﬁﬂyuﬁ'ﬂui‘a@ﬁmyﬁ”n,f]umwvﬁwn s nald 217
ch. chapter Falobg @
chap. chapter unfi lenuwszniyga ngrang 98y
col. color ] W‘lﬂWﬁ]‘lﬂ"f chaps.
col. column Aaau I%ﬂyuﬁ'ﬁm”a@ﬁmm‘ﬁnf]umwﬁ wiwastld cols.
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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

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 mdr1 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 mdr1 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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