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Symptom Management of Nasopharyngeal-carcinoma Patients Undergoing Chemoradiation

Therapy in Songklanagarind Hospital, Thailand

by  Nangnoi Muangkrawgam', Angsuma Aphichato?, Naree Panthong?
'Ear, Nose and Throat Clinic, Faculty of Medicine; *Department of Administration of Nursing
Education and Nursing Service, Faculty of Nursing; *Ear, Nose and Throat Ward, Faculty of
Medicine, Prince of Songkla University, Thailand

Abstract
carcinoma patients undergoing chemoradiation therapy at Songklanagarind Hospital, South-

This descriptive study examined the symptom management of 75 nasopharyngeal-

ern Thailand. Using the framework of Dodd M. et al, the research tools comprised personal
information, symptoms that interfered with patients' daily lives, and their experiences dealing
with the symptoms. The questionnaire was tested for content validity by three experts. Four
groups of symptoms were found to interfere with patients' daily lives: 1) mucositis of the oral
cavity and oropharynx; all patients had sore throat, and 96% had sore mouth; 2) dysphagia;
93.3% had difficulty swallowing; 3) xerostomia; 92% reported decreased saliva/dry mouth; and
4) fatigue/anorexia; 26.7% reported fatigue/weakness. To manage their symptoms, subjects
adjusted food and fluid intakes, used modern medical therapies, and increased relaxation. Most
patients (81.3%) received information about how to deal with symptoms from nurses and doctors,
while 71% received it from volunteers. 94.7% managed their symptoms themselves. The study
found that most patients (85.3%) could relieve their symptoms by correct management. These
findings suggest that the volunteer health-care project to assist these patients should be encour-
aged and supported in the longer term. (Thai Cancer J 2011,;31:82-92.)

Keywords: symptom management, nasopharyngeal carcinoma, concurrent chemoradiation
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Effects of Pharmaceutical Care among Breast-cancer Patients Undergoing Chemotherapy at
Udonthani Regional Cancer Center, Thailand
by  Benjamart Cushnie, Suthasinee Hatsarin

Clinical Pharmacy Research Unit, Faculty of Pharmacy, Mahasarakham University, Thailand

Abstract Breast cancer is the most common cancer among women worldwide, including Thailand.

During chemotherapy, the impact of adverse drug reactions (ADRs) and reduced quality of life
are significant problems for breast-cancer patients. This experimental study investigated the
effects of pharmaceutical care on the knowledge, self-care behaviors, severity of ADRs, quality of
life, and satisfaction with pharmaceutical care, in a sample of female breast-cancer patients. All
study participants were patients receiving at least 1 course of chemotherapy at Udonthani Re-
gional Cancer Center, in January-March 2009. Forty-six patients met the inclusion criteria for
study and agreed to participate. Of these, 22 were assigned to a control group for routine care,
and 24 to an intervention group for pharmaceutical care (e.g. knowledge about breast cancer,
chemotherapy, and self-care). Participants were assessed by pre-test and post-test. At post-test,
patients in the intervention group had significantly higher levels of knowledge, self-care behav-
iors, and quality of life (P<0.001). The severity of ADRs among the intervention group was
reduced, and satisfaction with pharmaceutical care increased, when compared with the control
group. In conclusion, pharmaceutical care is clinically useful and can play a key role in improv-

ing clinical outcomes among breast-cancer patients. (Thai Cancer J 2011,;31:93-105.)

Keywords: breast cancer, pharmaceutical care, quality of life, chemotherapy
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CMF; cyclophosphamide/methotrexate/5-fluorouracil, CAF; cyclophosphamide/doxorubicin/

5-fluorouracil, AC; doxorubicin/cyclophosphamide
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Hponduiusiunsimwwaznsaiiiugedsanfe dezeznaitaenlsanizuduas uaridnnisegsen
s = P Y 2 & 9y dAay c o o o =
Aad asgnnsaldidusonansallsalugihanzise filsendfeusnifinsmanunisnaieiuguestu Kras
wudnldnavauesrani1sinEnsae monoclonal antibody fie epidermal growth factor receptor (anti-EGFR)
Wawsuiudioanlinunisnateiuguesdiu K-ras n1snsaanInsnaaiuguestiu K-ras lugiaanzif
il v
s lunjuazldnsearnnsoldidunuaniclunisnuaunisineuazidenisnsinemusnzan Aay
puuzfidealddnminisnanafugaesiiy K-ras Alanausmumisd 12,13 uar 61lufeanzids
mldlvnjuazldpssiidinFuniefnenfianitunziiourianns ‘Lmﬂmmnmm@m@mnf*ﬁmu@mﬁ]mﬁnﬂu
vasdihednuay 24 28 uazAeANIINAETUERsE Koras FaeAEniafina uaniiy (polymerase chain re-
. . ;
action; PCR) udamansuiiandlalnsann PCR products it uadiléiainnisdnmilnudn Laidinsnaneiugaes
o o o d vy 2 . o o . d
fu K-ras lAnausumad 12,13 uaz 61ludiaedie 24 e winumsdeuulaesuanlanausiiumied
v .

59, 60, 62, 65, 66 waz 67 atvlafininAsEinIsAnE lunguAtetNsaIuIuNINTWNe I AN ATITALA
anveArsAnEInIsnauauessani1sinfoy anti-EGFR Tufiaaffinisnaaiuguesiiu K-ras Alanau
AU UUaNUHeANAWILN 12,13 uaY 61 (217817l5ANzIS 2554;31:106-114.)

'NAN9NUITE, *NGNUNLNTINE, ‘NENIUARE ANART ADNTUNZITIATIER NFINN 10400

2 e o ey . 2 o o o N < P N =
@uwu@ammamLm:mﬂ‘lﬁuiaﬁ*ﬂqnqwuwmm Aina i InanAansuazinaluladuvesns ﬂv_mmu 12120

‘ 30-38_pc23.pmd

106

106 4/1/2553, 20:56



msnaneiuguecdn K-ras ludtienzSealdlnauazlanse

abiAs 1wflez19d uazamz 107

K-ras Mutations among Colorectal Cancer Patients at the National Cancer Institute, Thai-
land
by  Adisorn Jedpiyawongse', Sittiruk Roytrakul’, Anant Karalak®, Sunanta
Chariyalertsak', Wutti Sumatechotemeta*, Wirote Lausoontornsiri'
'Research Division, *Pathology Division, *Surgery Division, National Cancer Institute, Bangkok
10400, Thailand
’National Center for Genetic Engineering and Biotechnology, National Science and Technology
Development Agency, Pathumthani 12120, Thailand

Abstract In colorectal cancer, K-ras mutations occur mainly in codons 12, 13, and 61. They are

associated with the development and progression of disease, reduced progression-free survival,
and shortened overall survival. Their presence is a predictive parameter for a poorer prognosis.
Patients with K-ras mutant tumors have far poorer response to treatment with anti-epidermal
growth-factor-targeted monoclonal antibodies (anti-EGFR) than patients carrying the normal
wild-type gene. The detection of K-ras mutation patterns in colorectal cancer should be consid-
ered in planning, managing, and selecting the most appropriate treatment. The present study
investigated K-ras mutations in codons 12, 13, and 61 among colorectal-cancer patients at the
National Cancer Institute, Thailand. DNA was extracted from the formalin-fixed, paraffin-
embedded colorectal-cancer tissues of 24 patients. K-ras mutations were detected by polymerase
chain reaction (PCR) and direct sequencing of PCR products. The results found no mutations at
codons 12, 13, and 61; however, mutations were found at codons 59, 60, 62, 65, 66, and 67. Larger
sample sizes are needed to confirm these findings. Further studies should assess anti-EGFR

responses among patients with K-ras mutations at codons other than 12, 13, and 61. (Thai Cancer

J2011;31:106-114.)
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naling Tnaidedtynynnuann receptor LuRawmas kil
fFaudnaithuuignialugaa'? vninisnane
ugaziduanugyinlsiu ras Wasuan proto-
oncogene U oncogene denaliiinAauEn

1Undaeelilsfin ras asannsnesiluluansuas
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T1lsfiuras Aaliannifu Tusiu GTPase laaunan
L‘]Jalf-‘_lugﬂﬂ’m active form (ras-GTP) navuwls inac-
tive form (ras-GDP) 1§ iAansenanandoyyio
nevAuEaaNUNIEAaRAAT M LTAAANER
ﬂﬂﬁﬂjfa\m’m@?mLﬁ‘ul'mLmzmﬂﬂﬁﬂuuﬂ@wm
EARAINAN"?
H318UNLNITNAN LR UT 298N ras
Tunzifesusau (Feuaz 90)° uziSeanldlug
Gasay 50)" uziiilan (Faaaz 30)° NzifaasaN
Tnseas (euaz 50)° "myeloid leukemia (5ea1a
30)" TnefinziSelen fudew uavanlddaulunyd
N1INAIRUGIREY K-ras Turnegidnnunis
naneugaesEiu N-ras T myeloid leukemia®
nINaNRUgIadEu Kras tszanndes

a¥ 90 NeNlARaL 12 (GGT) wazlanat 13 (GGC)
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wavilszanaidesas 5 (AaRlAnaw 61 (CAA)'?®
Tramudinisnaneiugaedtiny Kras filAnau 12
uay 13 dniimaNnlua guanine (G) Qmmuﬁ'ﬁfm
adenine (A)" i3aLUa G gmmuﬁ'ﬁfm thymine (T)™®
ﬁ@@qﬂuﬁmﬁﬂmdwL?@gﬂﬁm%u?ilmﬂzﬁﬂfamam
Unfivesiiu K-ras flAnausmumis 12 Laz13
at19lsfinunisnateiugaedtiu K-ras aau1em
Andulanaus TNl
AINNsANHASUNINAERNUTIEY K-ras

Buluflaenzssaldlajuazldnsanudn gilag

b

= o o =

PantsnaeRugresdu K-ras linauauassie
N135n:428 monoclonal antibody #ia epidermal
growth factor receptor (anti-EGFR)™ ysans g
gnafiaiisauiunisfnEnIwAtttaudq g
o 1 = o0 a 2

n3fneEnlid AsreznandaenlsanFudy way
Ao ‘ ) A o o Ay

Hemsnnsegsansn Weamauiugloanliinig

721 yananigiaanziia

NA1ERUFI09EY Kras
al&svazqnannidfiu Koras ailalinaneiugn
NRALAUBIAREN cetuximab 138 panitumumab
Faiflu ant-EGFR 147 dufunnsmsausndnemie
WULURUNNINAERUEI09EW Kras Tuftlaanziie
arldarusoldidunuanielunisonsununisg
fnwuazidenldanfivanzanlnamilsienis
pauAauassianIsinEgege vinlinisinmiagny
é’m’ﬁLmz;ﬁﬂfmiﬁivuﬂ@zimﬂ@ﬂ'wLﬁm'ﬁ' ilasann
flalafiseaunisnssanisnateiugaestiug i
Huglaanzgedldmalng nsfnmafeiaady
m@ﬁm:mLﬁ@qﬁuimaﬁiwqﬂnmvﬂum@mw
Annziruindnivesiiu Kras Usnnlanewud
12,13 WAz 61 ’Lu%mﬁmjﬂfmmﬁqﬁﬂmwLLm
dnssfunfumsinmilaniuuzdouins oy
N32818EU K-ras Aaenaiia polymerase chain
reaction (PCR) Wazm39amIansuiapalelnsaes

427N PCR products Tagimngs
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0 31 aUUN 3 nINYIAN-UE18% 2554

%4 ad
?ﬂﬁll:laagﬂﬁﬂ']'i

U
[uag
u 1

filanuziiealdlnnjuarldnsanlssy
nsRFaRan I TuNs T Wi AaUwaY 24 $18d
HANI99aNeaaneilu adenocarcinoma a1y
919 27-87 T iwAgne 12 918 IWANAJS 12 98l

v o S
N1aNAMLIULD
LU o/ o -3 : é’ lﬂl a
EAeunuAeNTUUeNdan3 (forma-
lin-fixed, paraffin-embedded tissue) m@@t}ﬂw
nzifea & lnnjuazldmsanndn section 211m 10
LM AU 4 U uRasuualadiuie gatledoud
Wunzifaldluaan 1.5 ml &a xylene 300 pl
ugataegvaamiuioan 30 wua vasnll
ThanReegnimnivieaunn 10 119 ANE 14,000
sauAauN? Nedoulaudafemznaudiduiadion
absolute ethanol 131173 1 ml URIANLUEINADA
il igrungfivieaunu 10 Wi AauEs
14,000 79UFADUNT UAIA19AAE ethanol ANATS
Wsnetelfunatnfduefeegaiien Nucleo
Spin® Tissue XS kit (MACHERY-NAGEL MN, Ger-
ot . X

many) FNNAINNINLULNITLYAUIYY TN
AeuenlainglATes spectrophotometer WAQ

adwelliungamungil -80°1 aundnayld

NSRRI IAULUHVBITY

nssns Ny Koras Aapinaiin PCR
Gﬁlmmﬂnmm?ﬂuﬂﬁﬁ?m PCR Ysumagaving 10
pl dstlsznevdan {fﬁmaﬁﬁagﬂ PCR Master Mix
(2X) (Fermentas, Lithuania) ﬁﬁlﬂﬁ buffer, nucleotides
WAy Taq polymerase U3uNms 5 pl WALAN
nuclease-free water 13ums 1 i lwsiuas 2 e
forward LAz reverse 1414 10 pmole U511519 1 u

uaz DNA 13u1ms 2 ul n1aiinLTunaesdy
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K-ras TAneusumiedl 12,13 ¥lnsiues K-ras
codon 12/13 F wag K-ras codon 12/13 R WAL
Tameusumtiad 61 19lnsies Kras codon 61 F
Uaz K-ras codon 61 R asianfuiianalelndss
LanglumNaNaT 1 naRnENE1HLAses Master cycler
gradient (Eppendorf, Germany) 1450 Lﬁa\liﬁmm
9038l K-ras TAneusWied 12, 13 TaaEuan
fruuni 95° 5 wail Lmzmuﬁfm%um*ﬂurﬁmj
Tuusazsay (cycle) atlszneaudagl denaturation 7
95 1 W1¥ annealing ﬁ 62°1 1 W17 WAz extension
i 72° 1 w19 40 981 uAZANEE final
extension 71 72°1 5 1N naLiNBUN0UE K-ras
TAneusiuied 61 G‘Iuﬁqmmugﬁ 95° 10 1
LazanuEaduneusneluLiazsay (cycle) R
1sxnavudae denaturation 7 95°1 15 3WA7 anneal-
ing 7 66° 30 317 uAY extension 7 72°% 30 3Tl
§1149% 40 3911 UWAzANEAE final extension A 72°
5 177 PCR product 288 K-ras Tanausnumied
12,13 unzlnneusumiad 61 Sauna 250 LAz 180
base pair (bp) AMNAIAL

NRIAINAIIAE8L PCR product 1898U
K-ras ‘%\‘1 2 qmﬁqmwmﬁﬂ agarose gel electrophore-
sis (2%) wazgiansae ethidium bromide LA2%N
PCR product #ldavnWiiqvissnagainen EZ-
10 Spin Column PCR Products Purification Kit,
Canada a1ntfuAIanafufanalelnddas

LAY Applied Biosystems 3730x/ DNA Analyzer

=4
NAaNIIFINW
N133LATEINIINAIERUEIR9E Y K-ras
AlApauAILMEY 12, 13 way 61 Taun1smIaand

asuianalelnAuedRaula NN NAIBIUAN
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AidweiannldantuiieresiaunzSea &g
wazldmsaauan 24 e ndFeudeuiuaisy
Tapalelnsaestn K-ras saelilsunss Clustalw?
wuaFuTaAaTe AT lAneusLMLY 12 1az13
u GGT uaz GGC uazlanausumnus 61
afularalelndiily CAA dunilaufusndu
JopdlelnAuesin K-ras Und® wamednludl
nenaneiugaesiiu Kras flanausumi 12, 13
W 611w:§ﬂqel%q 24 918 (mm\ﬂ‘ﬁ' 2 uay 3)
a1NA1319R 3 uaneninilasunilag
yasiandleng 1 Arunideann G il C inlilanan
65 innaulaeuitlasann AGT flu ACT lusnngng
11491 3 318 AR 28T 6, 7 WAz 22 uasiifeehedn
1998 (36 17) Tinnsulasuutlasaesiionalelng
2 puuisan GT lu cc v ldlaneu 65 &
aduiianalalndiasuann AGT 1l ACC uen
anBfanuninAeuulastinadlalng 1 i
filanau 66 An GCA ulaemuily GTA lusaetng
dman 4 38 Tdur ed 6, 17, 20 Ay 22 uael
WL Fa9EnesUI 2 FaatineAe efi 6 ua 22
finnsulaeuwlasaesindlelnsfilaney 65 uaz

66 LAt UANN AGTGCA 111 ACTGTA luanse

' '
' =

fignetinesed 17 Snnswauulasdilnsew 65 uax
66 [WuFuLATIlAnew 65 An1sulatuutlaaes
famalalndng 2 sunids Aeann AGT 1w ACC
MdinsFesresaiuiandlelndain AGTGCA
fu ACCGTA uazlusaesnased 19 Snnsulde
wlasiilanen 59,60, 62, 65, 66, 67 Taeifilanat 59
wWaewan GCA fiu GCT, Alanew 60 wWagan
GGT lu TGC, Alaneu 62 ulaewann GAG
GIG, Alaneu 65 Waswain AGT Wi AGC,
7ilAnew 66 wWaewan GCA 1l GTG uasiilaneu
67 Waewan ATG 1w CTG
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WAPNANSL nucleotide 1a9lnsiaFAld

i1 31 a
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o
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Twsuad

aRuiAalalng

K-ras codon 12/13 F
K-ras codon 12/13 R
K-ras codon 61 F
K-ras codon 61 R

5'-CTG GTG GAG TAT TTG ATAGTG TAT T-8'
5-ATC TGT ATC AAAGAATGG TCC TG-3'
5-CAGACT GTG TTC TCC CTT CTC A-3'
5-CTC ATG TAC TGG TCC CTC ATT G-3'

AN 2 waasansuiioeale nsuestutTnlanaunwen 12, 13

dilae

apuilanalalng

1213

K-ras12 1nf

1

© O N O o M~ w N

N N N NN a8 8 A A a8 a
A WO N 2 O © © N O 0o b~ Ww N =~ O

ATGACTGAATATAAACTTGTGGTAGTTGGAGCT
ATGACTGAATATAAACTTGTGGTAGTTGGAGCT
ATGACTGAATATAAACTTGTGGTAGTTGGAGCT
ATGACTGAATATAAACTTGTGGTAGTTGGAGCT
ATGACTGAATATAAACTTGTGGTAGTTGGAGCT
ATGACTGAATATAAACTTGTGGTAGTTGGAGCT
ATGACTGAATATAAACTTGTGGTAGTTGGAGCT
ATGACTGAATATAAACTTGTGGTAGTTGGAGCT
ATGACTGAATATAAACTTGTGGTAGTTGGAGCT
ATGACTGAATATAAACTTGTGGTAGTTGGAGCT
ATGACTGAATATAAACTTGTGGTAGTTGGAGCT
ATGACTGAATATAAACTTGTGGTAGTTGGAGCT
ATGACTGAATATAAACTTGTGGTAGTTGGAGCT
ATGACTGAATATAAACTTGTGGTAGTTGGAGCT
ATGACTGAATATAAACTTGTGGTAGTTGGAGCT
ATGACTGAATATAAACTTGTGGTAGTTGGAGCT
ATGACTGAATATAAACTTGTGGTAGTTGGAGCT
ATGACTGAATATAAACTTGTGGTAGTTGGAGCT
ATGACTGAATATAAACTTGTGGTAGTTGGAGCT
ATGACTGAATATAAACTTGTGGTAGTTGGAGCT
ATGACTGAATATAAACTTGTGGTAGTTGGAGCT
ATGACTGAATATAAACTTGTGGTAGTTGGAGCT
ATGACTGAATATAAACTTGTGGTAGTTGGAGCT
ATGACTGAATATAAACTTGTGGTAGTTGGAGCT
ATGACTGAATATAAACTTGTGGTAGTTGGAGCT

D R I R

GGTGGC
GGTGGC
GGTGGC
GGTGGC
GGTGGC
GGTGGC
GGTGGC
GGTGGC
GGTGGC
GGTGGC
GGTGGC
GGTGGC
GGTGGC
GGTGGC
GGTGGC
GGTGGC
GGTGGC
GGTGGC
GGTGGC
GGTGGC
GGTGGC
GGTGGC
GGTGGC
GGTGGC
GGTGGC

* ok ok ok ok kA

GTAGGCAAGAGTGCCTTGAC
GTAGGCAAGAGTGCCTTGAC
GTAGGCAAGAGTGCCTTGAC
GTAGGCAAGAGTGCCTTGAC
GTAGGCAAGAGTGCCTTGAC
GTAGGCAAGAGTGCCTTGAC
GTAGGCAAGAGTGCCTTGAC
GTAGGCAAGAGTGCCTTGAC
GTAGGCAAGAGTGCCTTGAC
GTAGGCAAGAGTGCCTTGAC
GTAGGCAAGAGTGCCTTGAC
GTAGGCAAGAGTGCCTTGAC
GTAGGCAAGAGTGCCTTGAC
GTAGGCAAGAGTGCCTTGAC
GTAGGCAAGAGTGCCTTGAC
GTAGGCAAGAGTGCCTTGAC
GTAGGCAAGAGTGCCTTGAC
GTAGGCAAGAGTGCCTTGAC
GTAGGCAAGAGTGCCTTGAC
GTAGGCAAGAGTGCCTTGAC
GTAGGCAAGAGTGCCTTGAC
GTAGGCAAGAGTGCCTTGAC
GTAGGCAAGAGTGCCTTGAC
GTAGGCAAGAGTGCCTTGAC
GTAGGCAAGAGTGCCTTGAC

kkkkkkkhkhkkkhkkkhkhkkkkk*k
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A9N7 3 wassansutiaadle nsuestiutdnadaneunwiai 59, 60, 61, 62, 65, 66, 67

Hile

59 60 61 62

AR

analalng
65 66 67

K-ras61 Unf
1

© 0O N O O~ W N

N D D DD = a4 v a4 v 8 v
A WON =2 O © 0O N O o~ 0N~ O

CTCGACACA
CTCGACACA
CTCGACACA
CTCGACACA
CTCGACACA
CTCGACACA
CTCGACACA
CTCGACACA
CTCGACACA
CTCGACACA
CTCGACACA
CTCGACACA
CTCGACACA
CTCGACACA
CTCGACACA
CTCGACACA
CTCGACACA
CTCGACACA
CTCGACACA
CTCGACACA
CTCGACACA
CTCGACACA
CTCGACACA
CTCGACACA
CTCGACACA

* ok ok ok ok ok kK K

GCAGGTCAAGAG
GCAGGTCAAGAG
GCAGGTCAAGAG
GCAGGTCAAGAG
GCAGGTCAAGAG
GCAGGTCAAGAG
GCAGGTCAAGAG
GCAGGTCAAGAG
GCAGGTCAAGAG
GCAGGTCAAGAG
GCAGGTCAAGAG
GCAGGTCAAGAG
GCAGGTCAAGAG
GCAGGTCAAGAG
GCAGGTCAAGAG
GCAGGTCAAGAG
GCAGGTCAAGAG
GCAGGTCAAGAG
GCAGGTCAAGAG
GCTTGCCAAGTG

GCAGGTCAAGAG
GCAGGTCAAGAG
GCAGGTCAAGAG
GCAGGTCAAGAG
GCAGGTCAAGAG

* % * ok ok ok ok *

GAGTAC
GAGTAC
GAGTAC
GAGTAC
GAGTAC
GAGTAC
GAGTAC
GAGTAC
GAGTAC
GAGTAC
GAGTAC
GAGTAC
GAGTAC
GAGTAC
GAGTAC
GAGTAC
GAGTAC
GAGTAC
GAGTAC
BAGTACH
GAGTAC
GAGTAC
GAGTAC
GAGTAC
GAGTAC

x Kk Kk Kk Kk *

AGTGCAATG
AGTGCAATG
AGTGCAATG
AGTGCAATG
AGTGCAATG
AGTGCAATG
ACTGTAATG
ACTGCAATG
AGTGCAATG
AGTGCAATG
AGTGCAATG
AGTGCAATG
AGTGCAATG
AGTGCAATG
AGTGCAATG
AGTGCAATG
AGTGCAATG
ACCGTAATG
AGTGCAATG

GCGTGCTG
AGTGTAATG
AGTGCAATG
ACTGTAATG
AGTGCAATG
AGTGCAATG

* * * A

AGGGACCAGTACATGAG
AGGGACCAGTACATGAG
AGGGACCAGTACATGAG
AGGGACCAGTACATGAG
AGGGACCAGTACATGAG
AGGGACCAGTACATGAG
AGGGACCAGTACATGAG
AGGGACCAGTACATGAG
AGGGACCAGTACATGAG
AGGGACCAGTACATGAG
AGGGACCAGTACATGAG
IAGGGACCAGTACATGAG
AGGGACCAGTACATGAG
AGGGACCAGTACATGAG
AGGGACCAGTACATGAG
AGGGACCAGTACATGAG
AGGGACCAGTACATGAG
AGGGACCAGTACATGAG
AGGGACCAGTACATGAG
AGGGACCAGTACATGAG

AGGGACCAGTACATGAG
AGGGACCAGTACATGAG
AGGGACCAGTACATGAG
IAGGGACCAGTACATGAG
AGGGACCAGTACATGAG

kkkkkkkkkkkkKkKk KKk K

a c
9130Uaz Y
AINNNSANHINITNAEWUFIDIEY K-ras
Tufilosnziieanlddoulunnudiia point muta-
tion NlARauFIWILT 12 Tat G gnununsog
A2 ananniuinisAnwanudn ludiloe
=3 o = o/ o = dl
wzissanldinsnaneiuguestiu Kras Alanau

Auuud 12 Antludasay 87 warilanauswmie
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13 %eenz 13 asilufintnAnilaneu 12 waaunss
azdluan glycine LU aspartate (Gly12Asp) Wi
fauar 39° WAzfININUINUNUNITNANEWUE
ez lAna UL 12 Waz13 i
aeelsfimuisnasununisnataNugsaqdu
K-ras ﬁimmuﬁlujﬁfm U989 T8Y Brink M

WATAMTANLNITNAIERUEIBY K-ras NlARBU
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12,13 ¥esiaz 37 uaviilaneu 8.9,10,15,16,19,20
138 25 5e8az 6.6 aNNN13ANEIU89 Akagi K
LL@%ﬂthUﬂWiﬂ@’]ﬁﬁuﬁ:ﬁIﬂWﬂu 19 Tnedland
Talnsandus 3 Ae G Qmmw‘?‘ié’f;ﬂ T (G>T) vl
n3pazdlu leucine (TTG) wlaewy phenylalanine
(TTT)™ AanaliEiu K-ras gnnazéu St
wulunzifeanldszazusniduingaiunisnane

o &

Wugae9dy K-ras NlAnau 12,13 uay 61° nng
=2

-

AN1289 Rouleau E UATADIEWLNIINANE NS
= T o 38 o o =
PAnaw 19 wumeiu® daunisnanaiuguede
K-ras NlAneu 15,16,18 waz 31 wuldiinalu
. - , . X o4
NzI5amim adrenocortical waylinwuluiatiasin
P o o o oo ° \ , X
BU AeUNITNAIERUENIAREUATLILINAI WA
Wendaeiunsi3eTiin adrenocortical N30
annsAnEnzifeanldlunjsrazinaiuou 126
318IWAY colorectal cancer cell line 40 THA WUNNNT
o '3 A = dl a
naneuguuylud Asdnisilasullagreseu
K-ras Tanauil 146 toe G gnunuiidos A (G>A)
MlFnnsulasiansnesilu alanine waswily
threonine (Ala146Thr) TaanuANEasLd Tl
dszanufenas 4 reefthanviiaanldunjuay
1&msa®®
N13ANHIUBY Tsukuda K hazAns®
Wuaganadaaiuni13AN®1299 Yuen ST LAY

'3

Ay’ Taanudnlunzifean &l inisnanawug

q

999801 K-ras iAW 2284 C gmmuﬁ'ﬁw A (C>A)
mMlinnsutlasiansaazilu glutamine (CAG)
Waswdy lysine (AAG) anuzfinsfinnaes
Miyakura Y wazamz®? wudnludanainaaiuil
N1INARUEIDIEU K-ras filaneu 12 uay 22
Taelanew 12 Hnnsulasvansaeziiy glycine
flu serine duFuninaneiugilaeeu 22 il
neaazdlu glutamine RGN arginine Palm-

irotta R wazAE® Wun1snafeiugaesiiu Kras
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lufasnzidaaldlvunjuazldnseilanau 22
iwheniu wiinlildlaneusianganisdaunsed
11574 (stop codon) AnalililsFiu K-ras Haunadu
naUns
=3 -if 1 S| o s

annisAnEinudn laiiinasnanawug
984811 K-ras NIARDUFAILILG 12,13 WAZ 61 Wh
nAuNNNsAsuwaUaNTARe UANLIL 59,
60,62,65,66 war 67 ufilaanziieanldlng
warlEnaNuNFuNI9F NN A0 TUNZISIUUT B

=8 5 3| = dg, % nl'i N

nsAn e esudesdunanm luglas
o = 4’ 3| 1 o ] dld o
AuuieN 24 318 Badunguaaagnaniauau
£ 3 =8 | o ' ° é’ dll
ey AIpasAn lunguanegnaauIUNINT UG
Iilsdayafiuidn anisaasAneinisneuauss
slani1sinusog anti-EGFR Tugilaafidnisnane
v e~ 4 o 4 o
Wufresdy K-ras Nlanausumisduuannile

ANFAMUIN 12,13 UAT 61

naAnssnUsENIA
'Imqma**ﬁiﬁ%mmﬁuwumﬁﬂ?ﬁmn

ananlsanzifusalssmalng Tunssusnandyl-

'3
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A18RUGNITNFAGU (primer) Tun1sdaiAszi

‘ 39-46_pc23.pmd 119

sy vng 119

v

WIBLANAN TR UNITUUANFNeTY Medauag iy
AN ZANADA1UITDID N AL HUNIATIAED
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HPVAfisana TnennslfimaTia luminex bead-
based matrix (liquid bead microarray; LBMA)
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