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The Application of Program Zoom Cloud Meetings for online teaching and
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Abstracts

This paper presents the program of Zoom Cloud Meetings for online teaching and learning in
the COVID-19 period. Therefore it is proposed to use the program of Zoom Cloud Meetings for online
teaching and learning of Department of Parasitology in Faculty of Medicine, Mahidol University as the
primary data for other researchers as reference paper for the next step of the research. The paper aims
to disseminate knowledge to interested person. The contents of the program of Zoom Cloud Meetings

consists of the definition, the advantage, the limitations of the program of Zoom Cloud Meetings, the

application for online teaching and learning in the COVID-19 period.

Keywords: The program of Zoom Cloud Meetings; Teaching and learning innovation with online

classroom; COVID-19
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ﬁuéﬁau viouwiaiaussenseeafentiannsarile

6. WsunsuannsaUssyuuuy 1: 1 1a

Received: May 23, 2022, Revised: December 16, 2022, Accepted: January 31, 2023

http://doi.org/10.14456/jmu.2024.1

7. Waunsuannsnsiumseuiulagegn
100 AU (nselidu Account TaIAME S095UEEN
214 500 AW)
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wsansyuan wavinuul (Thread-like & cylindrical)

Liiidaavs (Unsegmented)

wuaeIUG flades Souatruigudiuag

Body wall (Taseasrauiioaaa) udailu 3 4u
Aa cuticle, hypodermis, muscular layer

Body cavity (daeiwanen) deil szuuvmoidiuaims

UaYsTUUSUWUEUTTR AL

ruuvatduawsauysal (Complete digestive tract)
woniluiwanuaunadio (Sexes separated)

JUN 2 wansnisdanisiseunsasuseulaulaglylusunsy Zoom Cloud Meetings
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3. Aevle Wudefifanuddyunnlunns
Jan1a3suntsaeuseulau wsziiudeiiyou
ansadongeeundsle uazdiau1aaTINe
waulatuidemvesunGeuls leany aduayu
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Abstract

‘Graphical Abstract’ or “Visual Abstract’ is the presentation of research concept within a
single picture or diagram, to summarize the important results of the particular research. Graphical
abstracts are responsible for attracting researchers or readers to our research. Amid the current
competition in the academic publishing market, setting the attention of readers and peer-reviewers
before others is important. Graphical abstracts can promote research to stand out on social media. It
has positive effects on the overall citation numbers of research and influences the ‘Altmetrics’ index,
which is gaining popularity today. Researchers may need additional time to develop graphical abstracts,
or may need to rely on extra assistants. However, graphical abstracts offer values in contemporary
academic communication that are beneficial to the academic community and to researchers

themselves, who have a direct responsibility to communicate knowledge to society.

Keywords: graphical abstract; research; Publication
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Abstract

Mahidol University conducts research studies that some studies received budget from external
source of fund such as clinical trial research. Sponsor and Mahidol University/Faculties/Institutes/the
Principal Investigators need to consider carefully the clinical study described in agreement and budget
study. Clinical trials studies are medicine research studies, consist of multi-process steps and usually
found hidden cost. Therefore, calculation costs of clinical trials shall carefully and cover all related
costs. The categories costs are defined the direct costs, the fix costs and the other costs. Payment
process, the Sponsor shall transfer budget to Mahidol University’s bank account, and afterwards, the
financial division of Mahidol University shall transfer the budget to each of the clinical trial research as
the amount of project milestone payment, subject to the transparency rules as prescribed by the
university and the faculties. The expenditure categories of milestone payment shall be conducted in
accordance with Mahidol University Regulation as follows: personnel cost, implementation cost, capital
cost and overheads. The author is responsible for clinical trial management including financial process
found that the proposed clinical trial budgets weren’t covered all costs and found some mistake of
costs classification according regulation rule.

The aim of this article is to provide guideline preparation clinical trial research budget and

classified costs as following Mahidol University rules.

Keywords: Clinical trial research; Budget; Cost
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Abstract

For more than three decades, Thailand has adopted the concept of telemedicine services.
Until now, the National Health Security Office has announced the benefits called New Normal of
Medical Services. Therefore, the objectives of this study are to study the model of the digital health
ecosystem and to monitor the new normal of medicine services. There are two studies in this research
consist of Documentary research and Quantitative research.

In this study, we found that the components of the digital health ecosystem are 1) Healthcare
Ecosystem, 2) Digital Healthcare Network, and 3) New normal of medical services. The digital health
ecosystem has made telemedicine, a new frontier for effective healthcare services, expanding the
potential of e-services by focusing on patient centric healthcare, and promoting collaboration between
patients and interdisciplinary healthcare professionals. For the results of the new normal medical
services which are launched in 2021 such as telemedicine services, drug delivery through the mail and
pharmacies, laboratory examinations outside the hospital, etc. We found that in the fiscal year 2021,
there were 49,195 patients, receiving 77,431 services, with a budget of 2.32 million baht, and the top
5 diseases that were treated the most were Essential (Primary) Hypertension, Non-insulin-dependent
diabetes mellitus; without complication, Childhood autism, Disturbance of activity and attention, and
Paranoid schizophrenia; Continuous. For the laboratory examinations outside the hospital services,
there were 23,161 patients, receiving 28,057 services, and with a budget of 2.24 million baht. In the
fiscal year 2022, there were 43,615 patients, receiving 106,059 services, with a budget of 3.18 million
baht, and the top 5 diseases that were treated the most were Essential (Primary) Hypertension, Non-
insulin-dependent diabetes mellitus; without complication, Paranoid schizophrenia; Continuous,
Paranoid schizophrenia; Episodic remittent and Childhood autism. For the laboratory examinations
outside the hospital services, there were 40,993 patients, receiving 60,786 services, and with a budget
of 4.86 million baht.

Inconclusion, the new normal of medical service journey in Thailand had begun. The challenges of
the digital healthcare ecosystem are setting data structure foundation to maximize the benefits of
healthcare and the legislation to control manufacturers of medical devices to ensure quality, accuracy,

and validity.

Keywords: New Normal of Medical Service, Telemedicine, Digital Health Ecosystem, Healthcare Ecosystem
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Abstract

The objective of this research is to study the effects of a palliative care intervention on quality of
life of end-stage renal disease patients on hemodialysis and their families. The test group in this study is
the group of 26 end-stage renal disease patients at Hospital for Tropical Diseases by using collected
patients’ data from October 2018 to March 2019. Questionnaires mainly used in the research are divided
into 4 parts: 1. Personal and health data 2. Life quality data 3. Patient satisfaction with a palliative care and
4. Patients” family satisfaction with a palliative care. Software package program was used in statistical data
analysis, including T-test., percentage, average, and standard deviation

The results showed that in Overall and in the details on the quality of life (QoL) and the satisfaction
of the patients on hemodialysis after using a palliative care programs trend to change in a better significant
level at the p =0.05. Participating in a palliative care program affects the patient's physical symptoms. It
was found that the patients had a better memory and more accept their illness. There was no depression.
In addition, the results of the laboratory blood test also found that the patients had a better serum albumin
and serum phosphorous levels in the blood which indicate the quality of life. Therefore, diet control is
better and suitable for renal disease patients. The results of the study also found that patients and their
families have a positive attitude and understand more about the disease. As well as there is a preparation
in the final stages of life by evaluating from all patients to consent to prepare the will of life while the

patients are still conscious after participating in the palliative care program

Keywords: end-of-life care, end-stage renal disease, quality of life, maintenance hemodialysis, palliative care.
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M3AnYILUTBUTBY Interferon gamma (IFN-Y) §281A30980TusiA LIAISON® XL
(CLIA) ﬁuagumig'm Enzyme-Linked Immunosorbent Assay (ELISA)

A comparison study of Interferon-gamma release assay between CLIA by

LIAISON® XL and Enzyme-Linked Immunosorbent Assay (ELISA)

937 A0la!* WA ANINT! ¥R WATWTRAL! Wag WaR Y3t

Onchuma Lohjai'*, Mongkol Kunakorn?, Chavachol Setthaudom?, and Mewadee Preecha!
UNANYD

Tagtunsasnidedenisind etalsaluszezudslulsmeniasmuniui lnensnsainsedu
Interferon-Gamma (IFN-Y) 91n%&nn15 IFN-Y releasing assay (IGRA) 1 Eﬂsdysqm/lmaa‘u QuantiFERON-TB
Gold Plus (QFT-Plus) §avdunismageunaeds Enzyme-Linked Immunosorbent Assay (ELISA) Alaguns
gaufUTN FDA Mnusgavadauiivatenszuaumslumsyiinismeaeuuaylesseznmun vesufifnisds
Tnjneialidmiunsiainseiu IFN-Y fensvagoumEds Chemiluminescent Immuno Assay (CLIA) Tag

TLAT0edmluslA LIAISON® XL analyzers 1iiodnunlanauny ann1seauunaziinnnusiasilun1sssuna

v
o o

fnqusrasavasnsinuael vlavhmaisuileulssansnmuasmnndiniusuesan IFN-y Tunguiaeyis
106 518

NaNSANYIANAEAAABITBTIE QFT-Plus (ELISA) 1iioifiaufu3s LIAISON® XL analyzers (CLIA)
WUI1 wauIniiAudenna 893 o8ay 81.8 (9/11) naaufiiniudennaeeseuay 955(86/90) wagHa
indeterminate fimudennasssoeas 100 (5/5) HATILAIUFEAAR BIVDIIADI IS0 q Aiseuay 94.34 fian
Kappa Agreement Wnifu 0.799 Taglvinadiludenmassiu 6 51 mﬂwamiwmaaaaﬂmaaa;ﬂlmﬁ 56U IFN-Y
ilans193nn28 LIAISON® XL analyzers (CLIA) fimaudenaaes Ul QFT-Plus (ELISA) Arauduiusves
ANsNAdeU QFT-Plus (ELISA) 1131970 weufiau TBL wie TB2 daruduiusiunisvadeu LIAISON® XL
analyzers (CLIA) wnifuuansmduuseavdanduiusvoniiosduiie 0.98 way 0.96 a1

ﬁqﬁ?ul,ﬁaﬁalwammizmuLLasLﬂmmﬂmmﬁﬂumiiwmuma LIAISON® XL analyzers (CLIA) Fadu

madeniiansnsatanlunaununisnageuiiuuaslvlunisaammsandeTulsasyezuedlasiniii

o

ArdnAey: N1sRnReTlsAszazIel; Interferon-Gamma Release Assay; QuantiFERON-TB Gold Plus;

LIAISON® XL analyzers (CLIA)

" vosUURn1s nnenlinuiuiner A TIven AusunmemEnslENe1UIaTIEUR IningdeLiing
! Clinical Immunology Laboratory, Department of Pathology, Faculty of Medicine Ramathibodhi
Hospital, Mahidol University Bangkok, Thailand
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Abstract

The diagnosis of latent tuberculous infection (LTBI), in Ramathibodi Hospital, was detected in
Interferon-gamma (IFN-Y) releasing assay (IGRA) by QuantiFERON-TB Gold Plus (QFT-Plus), however, it
requires multiple steps of enzyme-linked immunosorbent assay (ELISA). To substitute the original test,
The LIAISON® XL analyzers (CLIA), has been developed. The automated analyzer of this test is used

for decreased workload and turnaround time. The objective of this study was to compare the

performance and examine the correlation between IFN-Y quantified by QFT-Plus (ELISA) and LIAISON® XL
analyzers (CLIA). One hundred and six specimens were analyzed using QFT-Plus (ELISA) and LIAISON® XL
analyzers (CLIA).

The correlation of IFN-Y results using LIAISON® XL analyzers (CLIA) compared with QFT-Plus
(ELISA) showed 9 of 11 (81.8%) percentage agreement between the positive results in LIAISON® XL
analyzers (CLIA) and QFT-Plus (ELISA), 86 of 90 (95.5%) percentage agreement between the negative
results, and 5 of 5 cases (100%) percentage agreement between the indeterminate results. The total
agreement of both methods was 94.34 percentage with Cohen's kappa values of 0.799 and 6 discordant

results. In summary, the LIAISON® XL analyzers (CLIA) showed a correlation with QFT-Plus (ELISA) in
the IFN-Y assay. Pearson’s correlation coefficient of either TB1 or TB2 antigen of the QFT-Plus (ELISA)
and the LIAISON® XL analyzers (CLIA) were 0.98 and 0.96.

Therefore, to reduce workload and increase speed of diagnostic, LIAISON® XL analyzers (CLIA)

could be instant as the same test for detection of LTBI.

Keywords: latent tuberculosis infection; Interferon-Gamma Release Assay; QuantiFERON-TB Gold Plus
LIAISON® XL analyzers (CLIA)

UNY Asle vﬁamiaqiwﬁuamai’m‘hﬂﬁmmaﬁ’ulﬁu
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mmmmuammmﬁwmLs?}laLLaz%v‘fﬂﬁgﬂw
ﬂ’smﬂui’miiﬂiuﬁqm (reactivation tuberculosis)
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afiuiu 1wy i Uasudenisugnaisetoay
Bergamini et al. (2009); Matteelli et al. (2015);
Petruccioli et al. (2016); Pourakbari et al. (2019);
Sester et al. (2011); Sester et al. (2014))
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217284 mononuclear cel llﬂ%’Uﬂﬁﬂiwumﬂ
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L‘T?a LLazﬁmm‘;N memory cells eﬁwjuﬂa;u
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AIYLOUALAUVDLT BT LSAD NATY 98yinTn
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enzyme-linked immunosorbent assay (ELISA)
#38 chemiluminescent immunoassay (CLIA)
Faaunsavhnsvaasulagyanaaeudagiui
WHO 19n135u589n15599 A8 QuantiFERON-
TB (QFT) Gold plus wag T-SPOT Imﬂﬁawg‘jﬁﬁmi
qﬁv{uﬁ’u?wm AIEUNNEANEATITINI VA
5115 ud uninerdeudiaa lavdalunusnns
QuantiFERON-TB gold plus ae3s plate ELISA
format §19zApeTIUTIT LU sample Wioy
nsmeaeusuuan Jagtuladiniunaluled
Tun1snraTnnieiAsesmlud eanszoziam
Alalumsmageunaziiuanusindlulausns
nosfuAnisy Selanuauladiosdanmauny
nsnagoulANlaeyin1sAneILUToUIBUNIT
NAADU Interferon gamma (FN-Y) A284A3 0
g nlud’@ LIAISONX (CLIA) A'uT§u1nsgiu
Enzyme-Linked Immunosorbent Assay (ELISA)
TugAnadey QuantiFERON-TB gold plus Taeii
goisuildunouisnig warszeznanlunns

PNAADULANANNTULAAININNTIN 1

A15199 1 LEAIAULANANNVDITUABY T0N15UaEITeslIa1lun1sadauy QuantiFERON-TB a1g

1A3098mLusTA LIAISON® XL (CLIA) fui811ns311 Enzyme-Linked Immunosorbent
Assay (ELISA) luganagau QuantiFERON-TB gold plus

Aw/NIg ELISA CLIA
Usinauiheeneiily 50 lalasdng 210 lulmsans
FuABUNSTN szuzailg Funeunsh szaziTlY
LiwFeuty Sample nou 15 u¥i LSty Sample new 15 Wl
YMAISNAADU YINNTVAdaU
2.9383 Conjugate 5 Ul 219383 60 Ul
Pre-analytical \AS89/maintenance
Process 319383 Standard 5 U 3.m383 Conjugate 20 u¥l
4in3eutnendmiunis 20 w1
NAFDY
5.4m383 Calibrator 20 W1l
6..@383 Control 20 W9l
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3813 ELISA CLIA
Usinauieensiily 50 lulnsang 210 lulpsans
FunouNIS szaziandile FunouMsh srazandile
4.pipet (Yuneuil 1-3) 20 W 7.Run 46 u¥l
a4 ELISA plate Calibrator/Control
5.Incubate ELISA plate 120 w9l 8.Run sample 46 U9l (25
Analytical patients/hour)
orocess 6.874 plate 20 W1l
7.Incubate plate with 30 w1l
substrate
8.Stop reaction wag 1a 30 Wl
oD
9899y R WAy analyte 30 Wl 9.Analyte sample 20 w1
sample me Wsunsy by LIAISON®
Post-analytical QuantiFERON® TB QuantiFERON®
Process Gold Plus Analysis Software
Software
SIUTTHTLIAT 275 Wit (4 Halus fu 35 W) 247 Wit (4 Falus fu 7w
FINITHLLIAINN 275 wf (4 $alas fu 35 W) 46 Ul
#4113 Run 81%i%0
stat case
AEAUALISNS Eon dmsurin1s3AsIEY QuantiFERON-TB
nejuﬁqadﬂqﬁﬁnm gold plusIuﬁaaﬂﬁﬁﬁmiLLasﬁwmaméf’Jasjw

[

ﬂejuﬂizmﬂiﬁLﬁgwuwé’uuéﬂ15miuﬁﬁa Y
QuantiFERON-TB gold plus ¥ W ol quanis
Qﬁv{uﬂ”u?wm AMTULNNYAIANT1INYIUTE
$M1BUR wAnendendiog sEnafeunsngiau
2564 UD3 WBUNHATNIEY 2564 91U 106 AU
Tnedinun nsdaidondaos 1991320378
(Inclusion criteria) AefiUIuauAansaafiiu
Besrsualuvaesiidarsiudenudeie Lithium
Heparinized blood 8719108 5 fiadans fignmyd

17-27 °C vhasbaiiy 12 Hluandeannyinnsiang

70

Na991NYININ15N9E0U QuantiFERON-TB gold plus
YUAUMEDDE19UBY 500 UL nevasanadey lng
miﬁﬂmﬁlmy%“umiaqﬁmmsamzﬂiiumsﬁm%
uyweruii Bavean1sivaLA st uny e Any
LAMEANENS LS INETUIAT IR U nedeuiing

(COA. MURA2021/559)

N13LATEUTIEINTID
Lithium-Heparin Tube Room Temperature

Storage and Handling- up to 12 hours
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ELISA

Draw Invert to Hold at Remix and Shake 10 fimes
5 ml of chssolve hepcrin. Y} foom femperalise transfer 1 ml fo fo dI‘SSOIVB Incubate
i ' sach QFTPlus tube antigens
blood info ) Perform
:::;;:P 22°C+/- 5°C (room temperaturs) // I7E +/-1" C
s // Up fo 12 hours from draw fo incubation // 16-24 hours //

JUN 1 wnudstuneulunisnSeudEnsan | 1naen Heparinized blood Tugamgiiviea(laniu 12 Falus

PUFwaLAUFIEINTIR)

(F: QuantiFERON®-TB Gold Plus (QFT®-Plus) Blood Collection Tubes Package Insert)

1. N15ATIZHINAT IFN-Y A28 QuantiFERON-
TB Gold Plus (QFT-Plus), QIAGEN 1ng plate
ELISA format fitumaunssidiunisuazisnig
Snseinanisnagoudel
FUABUNTSATIVIATIZN

IFN-Y detection

1. t#u working conjugate 50 pL WaNAU
standard visewanaun 50 pl

2. Incubate plate ﬁqquﬁﬁaﬂ 120 +
5 119l

3. 819 plate a8 buffer Afsaz 400 pL
$1uu 6 ada Tagiis plate landsas 5 il

4.4 substrate 100 uL ﬁﬁﬁﬁqm%gﬁﬁaa
30 WA

5. 1a stopping solution 50 pL

6. ¥ OD 7 450/630 nm

71 1UUsE i unan15A5I931ATIE A8

QuantiFERON® TB Gold Plus Analysis Software

2. M3NATIZHAIAT IFN-Y 698 QuantiFERON-TB
Gold Plus (QFT-Plus), LIAISON® XL, DiaSorin bV
JUABUNITALUNITHALITNITILATITANANS

NAFUAIL

71

FUNBUNNTATITIATIZH

1. v Calibrate waz Control N 8UN1S
NAFOU

2. 11 Sample wndoannsinisvagey
ME3% plate ELISA format Yamvimsnageume
1389 LIAISON® XL analyzers

3. Usgld UNaNISAS293 LASIE A28
LIASON® QuantiFERON® Software SsazUsziiiuna
Lﬁamamiﬁﬂ Calibrator wag Control ﬁﬁﬁaiﬂu‘uﬁd

PN o &
Avausule

n1sAATIEidayaneEan
WReUiBUNSYIAGBY Interferon gamma
(FN-Y) magiressluli LINSON® XL analyzers
A n"uT T u1aTg1Y Enzyme-Linked
Immunosorbent Assay (ELISA) T YANAAD U
QuUantiFERON-TB gold plus Taely TUsunsy
Statistics Package for the Social Sciences (SPSS)
Version 18.0 ‘wmaauminismaﬁwaq%agaimﬂ%
a0 Kolmogorov-Smimov 19 Cohen’s kappa
coefficient TumsiBeuiisunudennasosdes
33 A1 Cohen’s kappa coefficient #8<0.00, 0.00-
0.20, 0.21-0.40, 0.41-0.60, 0.61-0.80, 0.81-1.00 ‘U\i%y

SEAUANNEBAAADY LuTAudDARa DY AU
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donAa pLENUDY AINAdEnAR paNElY AL
donna 8w uNas ALADAAR BIR LAZAL
dennaosiann audu lalusunsy Microsoft
Excel Aunguaiade Standard derivative Min Max
sumﬁa;dat.ﬁa@mmLmnmwmmﬁi’mﬁ d5ans
correlation plots wazluad B nszandusius
Wiesdu (Pearson’ s correlation coefficient) Tun1s
ArTeaTuduiussEiu IFN-Y veuniossmlui
LIASON® XL analyzers (CLIA) U35 u1m5g1u
(ELISA) d115UN1SMA@euATULANANISERU IFN-Y
Tuunas luadii Wilcoxon Matched pairs Signed
rank test Tun1531AS1Y 'v;sdyama TaginunAI1Y

L‘Uauumzmuamﬂm p <0.05

a o
WaN13I98
ANYULNFUATENN
NAuUTENIMVNTUUINIINTIATTadY

QUANtiFERON-TB gold plus 7 9 83U ] U'f A1

http://doi.org/10.14456/jmu.2024.6
qﬁﬁfm“’u"?wm AMTLNNYAIART LTINEIUTD
$71BUR wmAnendendioa semnafeunsngnam
2564 QUi LiouNgATNIBY 2564 TUUNUTNNT
ALdoni19819191370798 (nclusion criteria)
$1u2u 106 AU (N = 106) Tnguvaiiy Bi%’w%‘mi
aelulsangrunasiua 74 519 wog K3UUINS
aouenlsameuia@sluanunsafiamiueiguas

UseiRguameeyiuuinisle) 91uiu 32 918

n1slSsuLisuNan1sNAgay QuantiFERON-
TB gold plus #78LA3095MUTR LIAISON® XL
analyzers (CLIA) fiu3aunsgnu (ELISA) Tuya
NAFIY

Tungudiey19 106 578 N1INAAEY
Interferon gamma (IFN-Y) A81A3 pedAlualh
LIASON® XL analyzers (CLIA) AU351103§14
Enzyme-Linked Immunosorbent Assay (ELISA)
TuyAMAAOY QuantiFERON-TB gold plus ua?

WUANANITNARDUAIIANTINT 2

A1579% 2 Asulananisnadeu (QuaniFERON-TB ELISA&CLIA)

Nil (IU/mL) TB1-Nil TB2-Nil Mitogen-Nil Result Report/Interpretation
(u/mL) (IU/mL) (1U/mL)
> 0.35 way Any
> 25% of Nil M.tuberculosis
Any > 0.35 Lay Any Positive Infection
<80 > 25% of Nil
< 0.35 M.tuberculosis
VED! 205 Negative infection Not likely
> 0.35 Ay < 25% of Nil
<05 Likelihood of
80 Any Indeterminate M.tuberculosis infection
Cannot be determined

* Responses to the Mitogen positive control (and occasionally TB Antigens) can be outside the range of the microplate reader. This has no

impact on test results. Values >10 ml are reported by the QFT-Plus software as >10 IU/ml.

1 Where M. tuberculosis infection is not suspected, initially positive results can be confirmed by retesting the original plasma samples in duplicate

in the QFT-Plus ELISA. If repeat testing of one or both replicates is positive, the individual should be considered test positive.

# Refer to the “Troubleshooting” section for possible causes.

§ In clinical studies, less than 0.25% of subjects had IFN-Y levels of >8.0 IU/ml for the Nil value
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WokUanan1snaaauaaEndis MAINIS

NadauUlAgAIUINALRA Y Standard derivative

http://doi.org/10.14456/jmu.2024.6
Min Max westeyaiila Tnsfseazidenduan

Tumns197 3

A19799 3 uanIN1TUIpULBUNaN1IIAEDU QuantiFERON-TB gold plus AletATaIdm L ulRA

LIASON@XL analyzers (CLIA) fU3Bunnsgiu (ELISA) Tuyanaaeungusiesny

QuantiFERON-TB ELISA CLIA

gold plus Mean sD Min-Max Mean sD Min-Max
NIL 0.073 0.090 0.010-0.600 0.160 0.200 0.030-1.490
TB1 0.232 0.721 0.010-6.390 0.397 1.166 0.025-10.000
TB2 0.238 0.767 0.010-6.700 0.419 1.244 0.023-10.000
Mitogen 5.602 2.467 0.020-9.440 8.438 3.052 0.041-10.000
TB1-NIL 0.159 0.712 -0.270-6.280 0.236 1.153 -0.421-9.812
TB2-NIL 0.165 0.760 -0.210-6.590 0.257 1.232 -0.542-9.812
Mitogen-NIL 5528 2.453 0.000-9.380 8.278 3.030 0.011-9.953

diovumageuninuaennasvesnis
VAEDUNIADIIENUIN NaUINGANEDAAS B
81.8% (9/11) Haaud A 1UEDAAA 81 95.5%
(86/90) warwa indeterminate 3T A 1A
donAaDY 100% (5/5) LLazLﬁalﬂiuaaﬁLﬁa@mm
donAapvewtednsislagly Cohen’s kappa

coefficient i1 Over All Agreement AR

94.34% fiA1 Kappa Agreement 111U 0.799
wennidlethumageunudennass wuandl
AUADARA DI (Substantial) AUTTHIRIEIY
(ELISA) Bniedfslvenanudennassyeauan
YauT1d09351vra Positive Agreement LAY
100% waaulnwa Negative Agreement 111y

97.73% sauandlunisned a

A15199 4 NM3USTIEUAANABAARDIIBINI AR UL

EIA
Positive Negative Indeterminate Total Over All Agreement = 94.34 %
cLa Positive ] 2 0 1"
Positive Agreement = 100 %
Negative 0 86 4 80
Indeterminate 0 0 5 B Negative Agreement = 97.73 %
Total gl 88 ] 106 Kappa Agreement = 0.799
Andin Kappa sERuAUADARRDITENINeUTHIEY
0.81-1.00 mndenAaesiin (Almost Perfect)
0.61-0.80 mnudenAaesi (Substantial)
0.41-0.60 mnudennaesUuNas (Moderate)
0.21-0.40 mnudennaemely (Fair
0.00-0.20 anudennaeEnuet (Slight)
WonI1 0.00 luflenudennaes (Poor)
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uonenid 6 167 nnalunseiy 4579 T5u1nsgIU ELISA Tuy annaeau
seeaedis lneynsedulayinisnaaeus QuantiFERON-TB gold plus Wisaiiiu Indeterminate
wazlananisvageuTLAy wusnqulaidu 2 nau LAENAABUAI8LAT DaSNTUITA LIAISON® XL
fie nauil 1 $1uru 2 318 FBunsg i ELISA Tu analyzers (CLIA) latwaiuav dmsunadily
YAMAAOY QuantiFERON-TB gold plus Turau n3afuis 6 TeluausofuaneyaNIERRALA
AU LATNAABUAIBLAT 838 MTLITA LIAISON® XL i esanidung udos19vuIadn Tagd

analyzers (CLIA) Tuwaiduuan nauil 2 $1uau Teazduafaandly a15199 5

A15199 5 AULANANUBIAI8819NsaaaUlus e luFenraDary

Subject LIAISON® XL (CLIA) 3Bumsgu (ELISA)

No. TB1 Ag-Nil TB2 Ag-Nil Mitogen-Nil Results TB1 Ag-Nil TB2 Ag-Nil Mitogen-Nil Results
W51462 0.3920 0.4850 9.9150 POS 0.23 0.27 6.29 NEG

W51553 0.4247 0.3787 9.9207 POS 0.32 0.28 6.78 NEG

W51500 -0.0470 -0.0154 0.6201 NEG 0.00 -0.01 0.26 IND

W51506 -0.0300 -0.0240 0.6250 NEG 0.01 0.00 0.24 IND

W51511 0.0124 0.0010 3.5754 NEG -0.01 -0.03 0.23 IND

W51569 -0.0228 -0.0191 1.7715 NEG 0.56 -0.02 -0.01 IND

NSWTBUMBUIEAY Interferon gamma (IFN-Y)
fr81A3098nTuiA LIAISON® XL analyzers
(CLIA) fiuasuansgau (ELISA) luyanageu
QuantiFERON-TB gold plus

Tunaudi0819 106 318 INAN199 3
m;maaqﬂlﬁyiw Tumsinsennassau IFN-Y aae
5umsg1u ELISA lnn1iad svesmasn TBI-NIL
WU 0.159 1U/ml waen TB2-NIL 111y 0.165
IU/ml waznaan mitogen-NIL iU 5.528 1U/ml
MTIATIZARETZHU IFN-Y Ae3a CLIA Aremdeq
Solulh lamadsvomaea TBLNIL Wy 0.236
IU/ml waon TB2-NIL m'ﬁﬁ“u 0.257 IU/ml wag

74

waen mitogen-NIL 11y 8.278 IU/ml iilevna
M53A5EdU IFN-Y sevnamaen TB1 Aunaen TB1
waztnan1sIAseeyu IFN-Y sevinaviaen TB2 fu
waen TB2 GuaaLwiaz’“ﬁmé’ﬂmiuﬁmeﬁﬁﬂlagaiwa
Tuadid Wilcoxon Matched pairs Signed rank test
wunlufienuuanansiussnsiidedday (o = 0.203
uay p = 0.372 pdu) Famn IEN-Y duuslugly
Tuiidmafeatuie 2 ndnns Teewlenaaeu
AuduUs AIpELNNsanaDeLdudunss (Linear
regression)‘wuﬁmaam TB1 maﬁﬁgﬂaamﬁﬂmi 5[,‘1/?@1'1
R? WU 0.9801 wazviaen TB2 vessdevdnnis
Tyien R winifu 0.9967 (5Uf 2)
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. 12.0000
j 10.0000
E 80000
< 6.0000 .
5 4.0000 v=1.5971x
g 2.0000 R =0.9%01
_% 0.0000
£ -200pgpp0-00 200 400 6.00
QIAGEN(ELISA) (TU/mL)
_ 8.00
E 7.00
a 6.00
P 5.00
= 400
-
& i 3.00
BB 00
2 1.00
.E 0.00
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B.00

4.00
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B TB2

12.0000
—
3 10.0000 s
E 80000

L

< £.0000
| y = 1.5042x
g 4.0000 :
ﬂ 20000 R*=0.967
=
2 0.0000
-E 28000000 200 400 600 800

QIACEN(ELISA) (TU/mL)

F=10611x
B*=10.9316
5.00 B.00D

QuantiFERON-TE gold plus ELISA (TB1) (IU/mL)

U 2 n9nuanIn N FITUSIT USSR IFN-Y 489 LIAISON® XL analyzers (CLIA) waz33 QFT-Plus

(ELISA) Tnenn A Aansvuaninnuduiussevminanasn TBL Ag vo9 LIAISON® XL analyzers (CLIA) uaz

waon TBL Ag 19435 QFT-Plus A0 B Aan351uanennuduius sena1evasn TB2 Ag 183 LIAISON® XL

analyzers (CLIA) wagnaan TB2 Ag 104958 QFT-Plus kazannien 1w C AensImkansnuduiusseninmaon

TB1 Ag uagvaan TB2 Ag Ua¥is QFT-Plus (R A mduUszavtanduiusuouiysd)

AyUuaziansalna
mAToadiilavinAnwwansiasizeinis
Aot etalsaszozudenlsnisisoufiousesu
Interferon gamma (FN-Y) 31n1A3 098 nTusld
LIAISON® XL analyzers (CLIA) AU §u1msgu
(ELISA) prgmgaviadoy QuantiFERON-TB gold plus
INFIWIURIBEE 106 518 HANISANWILERTLT
Lﬁummaamﬂfgﬁ)wmﬁgﬁaaﬁ%aeﬂuizﬁugamﬁu
94.34% Taefian Kappa Wi 0.799 uafidiuau
6 srefinan1seaevlunsetuf U 180933 A
M15199 5 1a® 2 518 Ao W51462 waz W51553

75

HAN13ILASIENA1NLAS 998 MluTA LIAISON® XL
analyzers (CUA) 111 narfuuanum nasnnds
11013591U (ELISA) Tynaiduay s?iﬂmjuﬁqasm 299
ﬁlﬁjuﬂfjmﬁaéwﬁ%’ummﬂuaﬂiﬂwmmaﬁﬂ,ﬁ
mmsa%mwﬁ{ayjamﬂﬁqéamsaﬂﬁy 7#30819L70
YINATIUARALAABUSEMINNTNIABULTY TuRoY
neuNS¥NSYRd@aUAe AIRRANAINIINTURDY
nsTwI vt luimnzausuinananuiuas
SypzIanamaln 1usxwiwaﬁ@jm?fﬂéam51a1ﬂLﬁa
a1ty e1adwsldlauweaiauseninaden
Laznanayn ylnAnsanauinUasuuasuaay

Uaou 99AI1IASIDUNDUNINITNAGBULAY
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AnANARIALAABLTINATY WaNINEaINUITE
Bisognin et.al. (2020) 181771N1534ATIENE 99
n379A 2835 CLIA Wuo1alv sy Interferon
gamma (IFN-Y) f1g4n213511a557u Tanseiuna
msnedevil WewIsuflsunnuuanaisvesna
AINAEUTEIT td@eeI SlaBnanaTIns1eT 3
wonINTadeT19mU NAMTIATIENRIBE1RTIY 4
518 fiw W51500, W51506, W51511 wag W51569
Fawuan Fregnaia 4 i?ﬂﬁLﬂjuﬂﬁuLﬁﬂﬂzﬁﬂuﬂﬁﬁ
Yoy aduiru 01y u3eUszTRguainvesyae
vl osnnifud ed em 5997 SUN19InATBUEN
nosUfjiins tneluwanisdiasenainiag e
SaluslA LIAISON® XL analyzers (CLIA) Tunauduau
wunTlsedu Interferon gamma (IFN-Y) ﬁl@?ﬁjﬂﬂﬁﬂ
A Cut-off ( > 0.35 IU/mL) VBIN1SNARDULT B
Enuesileiussuifisufuiunmsgu (ELISA) 7
3¢V Interferon gamma (IFN-y) #1n1A7 Cut-off
Felunanisiinsizsndunii (Indeterminate)
wonniifenainainanuuanaaiuludiuees
wann1skarIsn1maaeunaifie 91nLA3 o4
Falusl® LIAISON® XL analyzers (CLIA) landnnns
Chemiluminescent Immunoassay(CLIA) au QFT-
Plus I%wauﬂﬂﬁ Enzyme-linked Immunosorbent
Assay (ELISA) 3soraduldlanazidudndadelvna
mMsvadeusanAsiuiiesntn CUA Sarulilunis
VNAFOUNINAT 1 HANITNAAOUTINUI 1 SEAU
Interferon garma (IFN-) #ileamnmsnedeunie’s
CLIA SiPngsnan3B ELISA
Tagduillsatnlsadinsdinsfiodonas
dwalviianismetilansaudeUsamdlne fidang
far1uyn lasiawtzaule luna, o
Immunocompromised M%@éﬂ%ﬁﬂgﬂﬁwaf&w
fimodlsenagdl fardssiesriilmAnnisinide
§1 n15n5993dasBuarnislasunisinun vailsa

seazweld tavastululuinnisisndolusuian
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Interferon gamma (IFN-Y) 2835 CLIA @11158
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AuAYlILaE AT LN BUI A UA SR
30adBuuuLiufe ELISA uananndwiniiaies
SalutRnunluuinis Serafiunnuuiugives
maﬂﬁmmaauiumazﬂ%y’aﬁmﬁwmmmgmﬁm%’u
AU ULAYANSAIUANAMATNNITNAZEY d1mSU
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Uumanu wazania1ilylunsnsniingisn

AN11505895UUS U UNUILANLNNTU

AnNRNIsUUsZNA
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N1SANEIANNRALNNYDIBU Thiopurine methyltransferase (TPMT)
nUszaunsalnsiusnismeiesdfuinislsswenuiadssy 18 U
The study of thiopurine methyltransferase (TPMT) variant

from laboratory service experience for 18 years at Siriraj hospital

nodeyys Junsdem! YSetun Assdsendaal wag 1wy Ty

Kochpinchon Chansing!, Preeyanun Siraprapapat! and Jassada Buaboonnam?”
UNANELD

Thiopurine S-methyltransferase (TPMT) Wfureuley sfaaaawmﬂa;m thiopurine laun 6
mercaptopurine (6-MP), 6-thioguanine (6-TG) & s ugniilyograunsnarelunissnulsauziadaiion
aenslsfinny %ﬂaaﬁﬁmmummmwm TPMT siilnszsiuievlesl TPVMT anas nawnaifiesvasnissnuaieen
mmmmmgm‘uaqmnajuﬁv‘iﬂﬁtﬁmﬁwﬂmmw‘hmwaﬂ‘umzaﬂ

nesUfTRn1sainlafininewazeeslaladidnlunuinisnsaaiasizn Thiopurine S-
methyltransferase (TPMT) variant 37uu 5 SﬁﬁmﬁTwLwﬂﬁﬂ Allele-specific polymerase chain reaction (AS-
PCR) Tun15m5793LA5129 TPMT*2 wazmada PCR-restriction fragment length polymorphism (PCR-RFLP)
TuN19MI9TIATIEN TPMT*3A, *3B, *3C Uuag *6 9nn5Musnis 18 TANuNRsund w.a.2547-2564 &
F081980nAUlNg T d9n9193LATIEM TPMT variant 91avn 1,087 F10819 2INHANITATIDILATIEANY
genotype 3 WUU A8 TPMT*1/*1, TPMT*3A/*1 wag TPMT*3C/*1 fisovay 93.84, 0.09 waz 6.07 AU
Fawu variant wies 2 vlln Ae TPMT*34 uay *3C detfusuau allele manuniinves allele fisouas 0.05
waz 3.04 udduiiolouiu allele Un (TAMT*1) fisewas 96.91

IINANITANBINUIINTATITNATIZAEY TPMT*3C wummﬁqmiuﬂizmnﬂmLLazqmdﬂuﬂizmﬂi
llunauiende %amiﬁLmeémmﬁzjyazgammﬁmLLwﬂmaQSu TPMT Fadulselevunanisanaununissng
r;gﬂaaﬁwiﬁuwmjmmsaﬁuammﬂmﬂlﬁwmzauﬁugﬂw,wiaziwEJLﬁaIﬂ;LﬁmmaszijLﬁmﬂjaaﬁqmLLax‘Uiza‘U

AnudsalunsSns launndau

AE1ATY : B Thiopurine methyltransferase; Enﬂqlu Thiopurine; WAlA AS-PCR; wmAllA PCR-RFLP

Manuivlafininewareadlalal MATYINUITHRYANENT ANTLNNEAIENSATIIYNEIUIE UNTINEENna
! Division of Hematology-Oncology, Department of Pediatrics, Faculty of Medicine Siriraj Hospital,
Mahidol University
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Abstract

Thiopurine S-methyltransferase (TPMT) is a cytosolic enzyme involving in degradation of thiopurine
agents including 6-mercaptopurine (6-MP), 6-thioguanine (6-TG). Both 6-MP and 6-TG are widely used for
treatment of several hematologic malignancies. However, Patients harboring polymorphism of TPMT
resulting in decreased enzyme activity may develop severe myelosuppression after being treated with
standard doses of such agents.

Hematology and Oncology laboratory service evaluated the use of allele-specific polymerase
chain reaction (AS-PCR) for TPMT*2, and PCR-restriction fragment length polymorphism (PCR-RFLP) for
TPMT*3A, *3B,*3C, and *6 detections. There were 1,087 samples of Thai patients for 18 years of
laboratory service, from 2004 to 2021. The percentage of genotype TPMT*1/*1, TPMT*3A/*1 and
TPMT*3C/*1 were 93.84, 0.09 and 6.07 respectively. The percentage of TPMT*3A and *3C were 0.05
and 3.04 respectively, while the TPMT*1 allele was 96.91.

In this study, TPMT*3C is the most prevalent mutant allele in Thai populations and higher than
that has been reported in other Asian populations. Identification of individual TPMT genotype would
aid at optimizing an initial thiopurine dose for individuals to minimize risk of toxicities and succeed in

treatment.

Keywords: Thiopurine methyltransferase, Thiopurine, AS-PCR, PCR-RFLP

wé’ﬂmmazm@wa deunduriindedasen (acute myeloid leukemia

U Thiopurine S-methyltransferase (TPMT) :AML) uavugLs meuULME DY (lymphoblastic
oguulasTulougi 6 Tusumus 6p223 finnmem lymphoma) @2y azathioprine (AZA) 1 ug 1@
Uszanas 34 Alawua Uszneume 10 exon 9 intron Qﬁf’?@ﬁﬂ%ﬂ@ﬂﬁﬂmﬂﬂﬁéﬂﬁuamﬂammw‘ﬁﬂ
(Szumlanski et al, 1996) Tn150 18NOALU Y (Coulthard & Hogarth, 2005) U299 U'un 118y
autosomal dominant 1Jweulsaludagenunsd TPMT dlA1umaIn1atenIeiugnIsuaInnai 30
unumlun1snszn uUfAsen Smethylation lu allele Tnganumarnvanevswusnssualvg
d15U5¥NBUNIN aromatic kag heterocyclic 1Wfun13Li A single nucleotide polymorphism
sulphydryl compounds %&ﬁa@umﬂéu thiopurine (SNP) voadu TPMT aanavinlnievleal TPMT 4
\% U 6-mercaptopurine (6-MP), 6-thioguanine (6-TG) mmmmiaiumﬁﬁwmuafwaq (Appell et al,,
Fadueiladnulsnusdafindenvmidoundusiin 2010; Booth et al., 2011) ‘Lugﬂwﬁﬁasﬁ’meu&%ﬁ
dulwuana®in (acute lymphoblastic leukemia : ALL) TPMT siw3eluilias (TPMT deficiency) lelau
usSadiadonvaiiedwiladedasen (chronic glunga thiopurine %ﬁiamalﬁmwaﬂyﬂmﬁmqq
myeloid leukemia : CML) ugL5 91faLd ona17 ﬂdchﬂwﬁﬁnﬁmaulenﬁ TPMT Unfi Hataidies
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vosnquioauusaistwihlndsdinlaame
nsifnfivnanisvieuvedlunsegn

T2 0uilnuidgseauanuaLan g
Wugnssu (variant) veadudivuuni Aauauns
asraeulenl TPMT Susedumsiauvesenled
TPMT 218 Aanadusius fu (Relling et al, 2011)
Lﬁuﬁmwﬁ’uﬁdw;\Iﬂwuéamwmzﬁmsmauauaa
negvdaieaiuluwileutunslununants3nw
LAYHAYIUAY 61”&1fu5ws£ﬂaal®y§’umimmm
variant vesd TAMT neunsiuenasidulsslewu
pounnglumsTauwkunislaeungauiugdas
LLm'asiwmué’ﬂwmzmaﬁuqmimaqs;ﬂaa Wie
Jaﬂrﬁ”ul,l,asammmﬁquuﬁmﬁmmﬁﬂﬁuﬁw‘;ﬂw
asmalnUszaumudiislunsshelaundeiu

‘Mamﬁﬂ’ﬁmﬁawnﬁzﬂiaﬁm’jmmaz
gadlalad nlvuinsnsaadiase TPMT variant
5 %iin laun *2 (238G>C), *3A (460G>A, T19A>G),
*3B (460G>A), *3C (T19A>G) hag *6 (539A>T)
as9memailn Allele-specific polymerase chain
reaction (AS-PCR) Tun1sas1a TPMT*2 uazinaila
PCR-restriction fragment length polymorphism
(PCR-RFLP) Tun13n 593 TPMT*34, *3B, *3C way
*6 §udalnusnisundaund w.m.2547 nsdnw
TPMT variant luuszimelnedslaunsvaneviingds
fdvodiin mafnwadsdfadumaiugiureya

989 TPMT variant Tudsenelng

Tnguszanluniside

WlefnwiAraynves TPMT variant 5 vila
Ao TPMT*2, *3A, *3B, *3C uay *6 lusesufids
mmﬁwmwﬁyawcﬁﬂ’ﬁmsawﬁﬁmiaﬁm?m&mLLas
oaslalad dound wa. 2547 - T we. 2564 1

a1 18 4

ASn1sAnE
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1. fregrededensna

Freendidnevndusiesadesvesaulne
Auluanstudenudsviln EDTA @ansaanaund
WA 2547-2564 3117 1,087 518 théeenudendfin
DNA 5@8’3%‘Phenol—chloroform (Green & Sambrook,
2012) #3876 Salting out (Miller et al., 1988)
2. /MIAT

1168819 DNA 18991529 TPMT variant
5980 A TPMT*2, *3A, *3B, *3C uag *6 #9713
paomada AS-PCRIUAISASID TAMT2 uay
wafla PCR-RFLP Tun1smsaa TPMT*3A, *3B, *3C
wag *6 NTEUIUNITIIUNTeN PCR Usznount
1X PCRBIO reaction buffer, 1 unit PCRBIO HS
Taqg DNA polymerase (PCR Biosystems, England)
WAy primer A51MN2ABN15ATIA variant wnazin
FauanIm15199 1 (Kham et al,,
, 1997)

2002; Otterness
et al,, 1997; Yates et al.

2.1 FumBUNSATITN TPMT*2 variant

n13n339 TAMT2 Ty inada ASPCR
L@3E primer Fumznon1InTIn TAMT=2 394
primer ity internal control &4 primer wuaduy
wild type primer (WT) g mutant primer (MT)
Tun1sns99 TAMT*2 19 negative control 7l 11y
11997 sequencing ba Wy variant v89 TPMT*2
(Treesucon et al., 2017) TPMT*2 vJu variant ﬁ‘l
Falunuluusymealvedalud positive control wan
{N15ASIANY variant Tes TPMT*2 AoIRTIadeU
TA8N159M sequencing L7t 8 UEUNANITATIT
s

WS EAIUNANLaELY AT 09 Thermal
cycle iileviizen PCR mutunoudil

1) Funeu Pre denaturation ﬁlqmﬁqﬁ

95°C 1 Jutan 2 wi



15815 Mahidol R2R e-Journal 971 11 atufl 1 UsesiiouunsiAu-wweu 2567

Mahidol
2Re Journal

a

2) Tumau Denaturation Mgl 95°C

Y]

wwaan 15 Jud

3) Junau Annealing flgaimail 56°C 1u

a

1381 15 U

€
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5) 9 uneu Final extension 1 8 a9 3
72°C wwan 7 wndl
97nUud PCR product Mlannsiaasu

Nan2835 agarose gel electrophoresis £91A2Y

v

1) Juney Extension figauvindl 72°C 1u

LA 1w

o

Y

ﬁﬂﬂ‘gﬂLﬁ]a (gel documentation)

@15 ethidium bromide kagJuUNNNANILLAS B4

A19°90 1 Lans specific primer, restriction enzyme kagwu1nv8d PCR product #&svin

agarose gel electrophoresis

UYUIN YUIN
TPMT restriction
Primer Primer segence 5’ to 3’ wild type variant
variant enzyme
allele (bp) allele (bp)
P2W GTA TGA TTT TAT GCA GGT TTG 254
TPMT*2 P2C TAA ATA GGA ACC ATC GGA CAC -
P2M GTA TGA TTT TAT GCA GGT TTC 254
Internal C-F CAA CTT GCT CAA GCA TAC ACT C
control
493 493
For DR AAT AAT AGG CAT AGT GAC AAG TGC
TPMT*2
TPMT*3A TPMT*3B+*3C
F ATA ACA GAG TGG GGA GGC TGC
TPMT*3B ATG TAA TAC GAC TCA CTA TAA CCT GGA Mwol 267+37 304
R
TTA ATG GCA AC
F CAG GCT TTA GCA TAA TTT TCA ATT CCT C
TPMT*3C Accl 293 207+86
R TGT TGG GAT TAC AGG TGT GAG CCA C
F CCC TCC TGG GAA AGA AGT TTA CGT
TPMT*6 SnaBl 208+22 230
R TCC AAA CTG GAA TTA TCT CCA TGT A

2.2 %’umaumsmqu'\ TPMT*3A
variant

Wi 93970 TPMT*34 1 u combined
variant 499 TPMT*3B ag TPMT*3C 1501501929
GT’JEJ conventional PCR luaunsauen genotype
TPMT*1/%3A wae TPMT*38/%3C I flatiun1snsaa
TPMT*3A 1%?175915?% TPMT*3B wag TPMT*3C 1

AR

81

2.3 FUABUNISATIANT TPMT*3B, *3C
Was*6 variant

A13M578 TPMT*38, *3C waz’6 lunaila
PCR-RFLP 175 81 primer wavd 3unauly

aaa

nIgUIUNSYIUGAsen PCR TaIUNALLL S B9
Thermal cycle TURDULULDUNITATID TPMT*2
11 PCR product 7 laaas19aautuIatisuiu

100 bp Plus DNA Ladder 4 afu DNA 11935711
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YUIA PCR product 484 TPMT*3B, *3C uay *6
A138aUIA 304, 293 uay 230 bp MIUAIAU N5
R399 TPMT*38 uaw *3C 1 positive way negative
control 7iH1UN159%1 sequencing 1T BULiBY
573078 (Treesucon et al,, 2017) TPMT*6 vJu
variant 7 lufn1sasranvlulsenalneSelu d
positive control ﬁjﬂi‘?uﬁ]ziﬁg uncut PCR product
Waguiisuruin PCR fragment 2umaemniinas
AIIANU variant vo1 TAMT'6 aensiadeulag
N15%1 sequencing Wiefudunan1snsvlnsen
24 %umauﬂ'liﬁ'l PCR product digestion
U1 PCR product # M8 restriction
enzyme Mwol, Accl waz SnaBl fauaniniseil 1
AIUNANTDY mixture UTEnaUA a8 CutSmart
buffer, restriction enzyme (New England,
Biolabs), PCR product uazund ulasnid o
incubate 71 60°C overnight lun1sns23 TPMT*3B
ey 37°C overnight Tun15ms99 TPMT*3C Uaz *6
ntiuth digested PCR product LENIUINAIETE

agarose gel electrophoresis & 84 A 18d13

http://doi.org/10.14456/jmu.2024.7

ethidium bromide wazluiinnanieiAainesUaa

(gel documentation)

38555UN1599Y
INNSENYIE LA SUMSRINSAINT3 U555
n9deluayee MnengnsTINfouaraiesTau
N13958 AMTUNNEAERS A5 I1INBIUA
NAINYINENTARE S9ElATINT 1050/2563(1RB1)

asiuf 24 uns1AN W.A.2565

nanaznsuUaNanIsAnen

n1swlana TPMT*2 wlanased wild
type allele (WT) AU variant allele (MT) ﬁ]’m‘gﬂﬁ 1
409t 1 10U negative control wasit 2 waz 3 1ju
DNA #2887 Us1nguau PCR product fifunus
983 wild type (254 bp) Tuyes WT maidulany
WOy PCR product 7isunuaves variant (254 bp)
Tug 09 MT GZ?IQVLﬂG]V’J?JEJINUiWﬂQLLﬂU internal

control product (493 bp) wan43118208 199 2

wag 3lud varant ves TPMT*2 ulanaifu
TPMT*1/*1 (wild type)

NTC 'li B ]

WT MT| WT MT |WT MT

<« 493 bp

<«— 254 bp

U 1 MIATITAATIEN TPMT*2 meimaiia AS-PCR (fisufunuin DNA 51@5g1 : M = 100 bp Plus DNA

Ladder, NTC = no template control, WT = wild type, MT = variant, lane 1 = negative control (TPMT*1/*1),

lane 2-3 = DNA #9814

82
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Asudana TPMT*38 an enzyme Mwol
i PCR productlu'augszﬁ YUIAD fragment
Azivwn 304 bp wanssegnaiina 2 allele vu
variant 989 TPMT*3B (homozygous TPMT*3B,;
TPMT*3B/*3B) nsal enzyme Mwol ¢ PCR
product launluanysal wu1nves fragment awdl
YA 304 way 267 bp HuRedesiinis allele
wu wild type (267 bp) wazdn allele 1du variant
283 TPMT*38 (304 bp) wantvdu heterozygous
TPMT*38 (TPMT*38/*1) una enzyme Mwol 6@

- D S s B

http://doi.org/10.14456/jmu.2024.7

o

laasysal PCR product #ifiuunn 304 bp azgnin

U

o
o

gonudu 2 1ua Ao 267 wav 37 bp Wudedlia 2
allele 1u wild type (TPMT*1/*1) 91n3U7 2 lane
7i 140y positive control lane 7i 2 1y negative
control k@ lane 7 3 uaz 4 vfu DNA #2087
enzyme Mwol @u1506ia PCR product g 2 v
AD 267 bp Way 37 bp ALY fragment v

267 bp WM ULTEBIINTUIR 37 bp dunnvinlu

vasluiu fay lane 71 3 uae 4 Sauvanalady
wild type (TPMT*1/%1)

<«— 304bp

267 bp

Ul 2 M3nT9AATIEN TPMT*38 pewAfia PCR-RFLP Liigufuvu1n DNA 11957 : M = 100 bp Plus DNA

Ladder, NTC = no template control, lane 1 = positive control (TPMT*3B/%1), lane 2 = negative control

(TPMT*1/%1), \ane 3-6 = DNA #1089

nsutana TPMT*3C a1 enzyme Accl
#in PCR product lmlﬁugsaj YUINYBY fragment
qzilvwn 293 bp wanyndiesediii 2 allele 1u
wild type n3gl enzyme Accl fin PCR product VLY;
Lm'"l,aiamgiaiﬁuumsuaq fragment AgdvuIn 293
way 207 bp tufediey1sinils allele 1u wild

type (293 bp) uard n allele LU U variant ¥9 4

83

TPMT*3C (207 bp) wanar iy heterozygous
TPMT*3C (TPMT*3C/*1) w61 enzyme s a'la

(%

auysal PCR product 1iluna 293 bp 9zgndn
gondu 2 vunn e 207 waz 86 bp WuRedlis 2
allele 1Ju variant ves TPMT*3C (homozygous
TPMT*3C; TPMT*3C/*3C) 913U 3 lane 71 1

wJu positive control lane #1240 negative control
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lane 71 3-6 1u DNA #0819 T lane 71 34 ua 6
enzyme Accl @11150in PCR product ‘lﬁﬁ,@jﬁmyiﬂj
wUTNHUaU PCR fragment fivm 293 bp ity
wane ey wild type 71 2 allele wlanaln

u TPMT*1/%1 (wild type) a3u lane 71 5 Us1ng)

NTC

1

.

SR LE

2

K)

http://doi.org/10.14456/jmu.2024.7

WOU PCR fragment 2 waufiuun 293 wag 207 bp
wanaadl allele vfu wild type (293 bp) wazdn
allele 1 u TPMT*3C (207 bp) wlawale 1 u
heterozygous TPMT*3C (TPMT*3C/*1)

4 5 6

PO «— 293 bp
<«—— 207 bp

SUT 3 N19097931A919% TPMT*3C msimalia PCR-RFLP Lluifutunm DNA 1nAsg1u : M = 100 bp Plus DNA

Ladder, NTC = no template control, lane 1 = positive control (TPMT*3C/*1), lane 2 = negative control

(TPMT*1/*1), lane 3-6 = DNA §19814

nsudana TPMT6 a1 enzyme SnaBl
#a PCR product lalavurnves fragment 934l
U1 230 bp waneIsaeseina 2 allele 1u
variant ¥ ® ¥ TPMT*6 (homozygous TPMT?6;
TPMT*6/%6) (#7198 147 3 wamd uncut PCR
product) n3al enzyme SnaBl fin PCR product
lﬁiﬁauyjiaimmmaa fragment Alpaziluwg 230
way 208 bp Wufesieesinis allele 1du wild

type (208 bp) wazd n allele LU U variant ¥9 4

84

TPMT*6 (230 bp) wane3 140U heterozygous
TPMT?6 (TPMT*6/*1) w@ 81 enzyme SnaBl fin'la
auy38) PCR product 7l 59110 230 bp azgnda
oo 2 aum Ao 208 way 22 bp Tl 2 allele
vJu wild type mﬂzﬂﬁ' dlane 7i 1f0 negative
control §aee197i 2,4 waz 5 & PCR fragment w1A
208 bp LﬁﬂﬁuLﬁaqawﬂ PCR fragment 9um 22 bp
Fuannvilawesludiule fadufesnsdl 24 uag 5

FJaulawardu wild type (TPMT*1/%1)
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230 bp
<€«<—— 208 bp

SUT 4 mansaeiinsien TPMT6 mewafia PCR-RFLP (isuifuruin DNA 3msgii - M = 100 bp Plus DNA

Ladder, NTC = no template control, lane 1 = negative control (TPMT*1/*1), lane 2,4-5 = DNA (fhasm,

lane 3 = uncut PCR product

A1519% 2 Lansseazues genotype uag allele Ainsranuluaulnediuiu 1,087 fvens

YUAVDY genotype

FUIUA20819 (n = 1,087)

Lovazveg genotype

*1/%1
*3A/*1
*3C/*1

1,020
1
66

93.84
0.09

6.07

JUnUas allele

¥iavadg allele (n = 2,174)

$auazval allele

*1
*2
*3A
*3B
*3C

*6

2,107
0

1
0

66

96.91
0

0.05

3.04

91nMUSMIATI8 TPMT variant ves
ﬁaqﬂﬁﬁﬁmimsuﬁﬁmiaﬁm%mm°1 AAIVINNIT
YAEns M usnsaaund w.e. 2547-2564 4
Freeeaulnediunsuusnissiuau 1,087 faeeng
ieﬁyﬁmﬁam'gmwammiqﬁ]ﬁgﬂmmﬁmﬁmﬂémm
genotype uaiAnITusoLaz DR ERTIVN A

NTURUIUIU allele knazslalagAIUIURIN

85

F1UU genotype ua A mdusesazvesunay
allele 91NN19ANYINY genotype 3 WUU A
TPMT*1/*1, TPMT*3A/*1 uay TPMT*3C/*1 71
se8aY 93.84, 0.09 LAY 6.07 AUGINY T INU
variant Wies 2 ¥8in fia TPMT*3A waz *3C Wletu
$1u71 allele Wanuanuviiaves allele fisauay

0.05 wag 32.04 aua1n ULl awiauny allele Un@
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(TPMT*1) i s0way 96.91 sananlunisiedi 2
allele Un@ (TPMT*1) 989n15ANWIASIH NU18D
feEN9TingIa TPMT*2,%3A *3B, *3C uay *6 4l

HUDs TPMT variant stnagu 9

n1seAUTIINANTISANYY

91nN15MIUIN3ASI8 TPMT variant lu
aulvefinesfofinislafiainers asranuifies
2 genotype Ain TPMT*3A 37U2uU 1 518 (0.09%)
Lay TPMT*3C $1UIU 66 518 (6.07%) lu Wy
TPMT*2, *38 wae *6 a1nn1sAnw1ASed elud
seunsnanululszensiauelens iueen-
Boda uenu TPMT*2 was*38 ludszannsuay
oldy 1w Budle anmsinelulssrnsduie
326 518 WU TPMT*2 uag TPMT*38 Tugduuu
heterozygous (0.61%) wagwu TPMT*3C Tuguiuuy
heterozygous (1.53%) (Murugesan et al., 2010)
NNSANEY TPMT variant Tudsgmnsuauieide
WU LT ES TPMT*3C qu‘dLL‘UU heterozygous
i loun 1w (2.05%) Giju (08%) lomiu (0.6%)
wazd U (0.3%) (Chang et al,, 2002; Hiratsuka et al,,
2000; Kabuta & Chiba, 2001; Kim et al,, 2013) &
n13Anerluaulng 200 18 wuLRes TPMT*3C
(9.5%) TagnuuinlugUuuu heterozygous
TPMT*3C (Srimartpirom et al., 2004) 9318970
Iuﬂulmaﬁ'm'wmawwmaww variant 91
TPMT*3C v 11 u (Hongeng etal, 2000) 31n
ﬂ’]iﬂﬂ‘b}’]ﬂi qu %mum variant Y83 TPMT*3C
W variant 7 wuannluaulvewazidunisny
TPMT*3C figaninmsdnwdu q ludszansily
Tulaueldey

dMTU TPMT*3A variant ‘myaaﬂﬁﬂ’ﬁmi
lafininen asranuidusiousnlulssinalne
(Treesucon et al,, 2017) 9 TPMT*3A 1 u

combined variant 989 TPMT*3B way TPMT*3C
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MNATIANY TPMT*38 waz TPMT*3C Tugieae
Fenfunesnafuduita 2 variant aguy allele
vafeatuisagulannguaed 7PmTA luly
compound heterozygote TPMT*3B8/ *3C v '
TPMT*38 U TPMT*3C agauay allele 35a529
@y’JEJ conventional PCR VLiJlmmimLt’m genotype
TPMT*3A/%1 way TPMT*38/%3C sonaniule
e fuinisladininers lnvediesaion
ﬁmuazmwwawjﬂwLﬁaﬁﬂmmmm TPMT*3B
Laz TPMT*3C & uan1595290ALazu15A1989
ﬁgﬂwwuiwﬁmlﬂu heterozygote TPMT*38 uay
homozygous TPMT*3C @aansand allele fiund
Wa 2 919 waviiioannn TPMT*34 & nucleotide
change 2 fuWuY Ao GA60A waz A719G @y
TPMT*3D § nucleotide change 3 WAL 4 A @
G292T, GA60A way A719G Aetl uid ansaany
TPMT*3A a130 539 nucleotide change Aisumus
G292T Wit LA 08 usy variant insaany Ao
TPMT*34 'lailas TPMT*30 waeladevin sequencing
Wi 98U variant ¥e98U TPMT*34 i n539NU
(Treesucon et al., 2017) 1NNSANWIUSTVINT
ABLALTEY 199 578 WU TPMT variant 10.1% lag
WU TPMT*3A 31ndiga Sewu variant ves8u TPMT
a2uuinly 3ULUU heterozygous TPMT*3A,
TPMT*2 (0.05%) wway TPMT*3B (0.3%) (Collie-
Duguid et al., 1999) ﬁmaﬁnwﬂunﬁmﬂsmmﬂa
mLbz'?aul,l,aﬂurziﬂwlﬁﬂmﬁﬂLﬁmLﬁammwﬁm
\RUUNSU 282 578 WU variant 908U TPMT 1Ju
TPMT*3A (3.2%), TPMT*2 (0.2%) wag TPMT*3B
(0.2%) (Hon et al,,1999) uanslmfiualulssanns
roLAdouanlngazwy TPMT*3A snilgn aiu
TPMT*3C aswulausesnnlulszynsreinidou
NNIATIVNAMURAUNAVDIEU TPMT U9
nsfnuasailull positive control Tun1snsIaM

TPMT*2 wag TPMT*6 Faduveininveinisdne
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ated diies negative control 71 M 11N
sequencing LU WU variant 999 TPMT*2 way
TPMT*6 Wit vis 2 variant L positive control
\fesarnite TPMT*2 way TPMT*6 1T variant 71
geludnsasranuludszmalne wadulunis
AsI9M1 TPMT2 Sslamaila AS-PCR wnnukay
PCR product FFurusues WT,MT (254 bp) way
Usanguau internal control product (493 bp)
Lan9 1288 198 variant v89 TAMT™2 6 03
nsa9aeulaenI1sy sequencing LiteEudunanis
A39971AT1EY wagnnluusInguau internal
control product & ufi sunuaes WT wie MT
wanIMInTITTeilausadedeln duwau
internal control product myaﬂ‘tli’mgnﬂﬂiguﬁ"a
u ”ummgﬂ@uaﬂusi'?umaumsmaﬁLﬂiwﬁmi
AFIM TPMT*6 aaewnain PCR-RFLP 1y uncut
PCR product (230 bp) Tun1siu3eutiisuvuin
PCR fragment nrsuvanaludunou RFLP w1n
U5u1as PCR product waziouley dasinied
dndaui lumuzaudy euleddasinay
UsgAvBammsvinuiianawiodenamninnis
#n PCR product o1aluawysn wiesinlulaas 3
IrAIHANBN13ATIVI AT LAYV uwanaly
Qﬂc%uaw%aﬂammé“aumﬂmwmﬁm%alﬁy Frarfa
USuas PCR product waztoulgdsdnsunizaasd
dadaud murzaudy toulod daTinizd
Usgansamluvuaeny wnfin15neIany variant
Y09 TPMT*6 98 89n329d@0UNalAsn1TVn
sequencing HiaBuSUNANITATITTATISV YUY
wazluaunanAasw positive control wnlalunns

AFIIATIERARanTURUlUN1SYN sequencing

nsagUuRanazyslavulaannisiine
QﬂQUﬁLﬂu homozygous variant Y8381

TPMT azwulauszunas 1:300 LLasrzgﬂwﬁ'Lﬁu
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heterozygous variant wulnUszuussvas 10
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Abstract

The aim of this research were 1) to develop an information system for managing academic
services of the college of research methodology and cognitive sciences, burapha university. 2) To
evaluate the efficiency of the information system, and 3) study the results of the acceptance
technology by technology acceptance model (TAM). Participants are personnel of the college of
research methodology and cognitive sciences, burapha university, 20 people were selected by
purposive sampling in this study. The research instruments were information system for managing
academic services, assessment of information systems by experts, and technology acceptance
questionnaire by technology acceptance model (TAM). Analyze data with descriptive statistics, mean
and standard deviation.

The research results showed that 1) information system for managing academic services
consists of short courses, speakers and special lectures, research publication, and other publication
academic services. The information system is efficient and suitable for use (S-CVI=1.00). The overall
acceptance of the respondents for the information system of the TAM model was at the high level

(M=4.40, SD=.62)

Keywords: Information system, Academic services
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Abstract

The purpose of this no. 1 Study the impact online learning management of students of the
faculty of Information and Communication Technology University of Phayao no. 2 study the online
learning that results in educational effectiveness of students of the faculty of Information and
Communication Technology University of Phayao a sample of 316 students people academic year 2021.
The data were analyzed in term of average, standard deviation.

The results of this study the impact online learning management of students, no. 1 : Using
media and online learning equipment impact on the level high, no. 2 : Academic results in online
learning and educate impact on the level high, no. 3 : Format in online learning and educate impact
on the level medium, no.4 : Lesson content in online learning impact on the level medium, no. 5 :
Online activity of students (training, seminar) impact on the level medium, no.6 : Online learing that

results in educational effectiveness of academic results in term on the level medium (51.2%)

Keywords: Impact, COVID-19; Online learning management
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Abstract

The purposes of this study were to 1) Study the satisfaction of the staff in School of Dentistry,
University of Phayao on the system of parcel disbursement 2) Guidelines for the system development
of parcel disbursements in the School of Dentistry, University of Phayao The sample consisted of 47
staff. The tool used for data collection was 5-level estimation scale questionnaire with the mean
deviation.

The results of the research revealed that 1) The personnel had a high level of satisfaction
with the parcel disbursement system at "high" level (u = 3.84, G = 0.89) and a high level of satisfaction

with the parcel disbursement staff at the "high" level (u = 3.98, G = 0.95). As for the factors that
personnel want to develop, the place to store parcels and to have the place of work and storage
nearby. Moreover, staff would like the time and place specifications for parcel disbursement as well

as using the information system in the process.

Keywords: Satisfaction, Service, System of disbursements a parcel
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Abstract

This research titled “The organization of happiness of Faculty of Social Administration,
Thammasat University” aimed to study the level of happiness of staff concerning work, organizational
commitment, and happiness in life and family that affect employee happiness at work.

The purpose of this research was 1) to study the quality of happiness at work of a staff of the
Faculty of Social Administration and 2) to study the organizational commitment of the staff of the
Faculty of Social Administration. The study was survey research, and the participants were 60 instructors
and supporting staff in the Faculty of Social Administration, Thammasat University, in the fiscal year
2021. The research instrument used in collecting the data was a five-point Likert scale questionnaire.
The reliability of the questionnaire was 0.88. The quantitative data were analyzed using descriptive
statistics to describe the frequency, percentage, mean, and standard deviation variables

The study found that happiness in working within the organization of personnel The overall
image was at a high level (x=3.68, S.D.=0.30) and the results of the study of engagement towards the

organization found that the overall image was at a high level (x =3.83, S.D. =0.51).

Keywords: happiness at work, organization of commitment
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Abstract

This study aimed 1) to study organizational culture and organizational commitment and 2) to
study the canonical correlation between organizational culture and organizational commitment of
supporting staffs Rajamangala University of Technology Krungthep. The sample group consisted of 210
supporting staff, using a convenient sampling method. Data collection was conducted by using
questionnaires for online research with Google Form and the data were analyzed using statistics, namely
percentage, means, standard deviation and canonical correlation analysis.

The research results were as follows: 1) The canonical correlation analysis showed that the
organizational culture correlated with the organizational commitment, the canonical correlation
coefficient was .811 that explained the correlation between canonical variables at 69.90% and 2) The
canonical loading of organizational culture was between |.562| - |.723| consisted of involvement,
consistency, adaptability, mission, respectively. The canonical loading of organizational commitment
was between |.701] - |.744| consisted of Affective Commitment, Continuous Commitment, Normative
Commitment, respectively.

Therefore, the results can be applied to reinforce the organizational culture for supporting

organizational commitment of personnel that is vital characteristics for driving the organization.

Keywords: Organizational Culture, Organizational Commitment, Canonical Correlation Analysis
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ENﬁﬂiﬁﬂﬁ?ﬂﬁﬂﬁﬂé%?ﬂ@iﬂL%Q‘UﬁﬂﬁUﬂ’JWQJQﬂﬁwg
foBIANT denrnBstuIATeTes BNl ilegsy
Layaue (2565); S"z:uzm%’mﬁ AONAUNI WATAMY
(2564); ‘UEU‘U'}TEHJ MIAY LAy Ansau Aumasal
(2564); 35781 WNLIAA LAYAME (2561); WIIUNYS
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(Item-Objective Congruence Index: 10C) ﬁﬂlﬂayj
5719 .67 - 1.00 41AN21 .50 (Rovinelli &
Hambleton, 1976) ANBIUNATILUNTIBY DR IUA
22 94.78 %ﬁﬂl’lEf']‘u%]fﬁ”]LLUﬂleEJWTEJﬁ’lO']%JEJEﬂu
e .20 FulU Sedernvemanudiiaunguilan
Srunasuunlle (Yeyau F3azeIn, 2556) Wagih
mimaﬁ]aammﬂ’lwsuaam%“'aqﬁa@i”wmimm
AL esiureweray Tnefiniaudesduves
Fulszavdweaninseuuia (Cronbach’s Alpha) i
ﬂl’laglimﬂﬁﬂ 82 - .85 Fafiaaudosfuninn
70 3edouvvaeuanuiluduaiesdielunsiseia

manuideiulussiufivensula (Nunnally, 1978)

nsaTeidaya

v 1
¢ =

ﬂ?i’)Lﬂi’]”%sﬂaﬁJa&LUﬂ’ﬁ’mEJ?’ﬁﬁ‘L! Qaﬁﬂ
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Y
N

198 Ao adfLleangsaiun (Descriptive Statistics)
Taun AuA So8ar ARAY wazdIuLT B IUL
1INTFIY ’LumﬁLﬂiﬁzﬁ%@gaﬂl’ﬂﬂﬂuaméuﬁaashq
LA MRS TEAIUYD RIS TILBIANTUAL AT
Qﬂﬁ’um'aaﬁﬂi WazANALYIBUNIU (Inference
Statistics) Ao N15LATILRAMUEUTUSLT A UATY
Guaaf?'hmhl,w{assqm N19AAFOUNITUANLIIUUU
Unfvossauds waznisnsiageuaifiviy Outlier
LLaﬁmeﬁﬁd”aagjamy’wamﬁmﬁ’ugﬂwiuﬁﬂaaima
Aarsurndulszdns anduwus anludnea
AUsEIAAULUTUTIUS A uTeeiauUs AN
Wilks’ lambda 1 Canonical Loading uay a1
Canonical Cross-Loading Lﬂw;u

TngeABLnuNnIsInsTEAUALAALA Y
tazkUannunineusd Best and Kahn (1998) el

Aade 4.51-5.00 nuneds anudiuly
izﬁ’umnﬁqm

AR 3.51-4.50 neds Sanandiuly

SLAUNIN
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wuuausa (X) 4.34 42 1N 37 49 51 Unf
LLUUgnLﬁuﬁuﬁﬁﬁl (Xs) 4.18 44 N -29 44 39 Un#
wuunaundu (X,) 4.19 39 N -30 63 37 Unf
AYNLADEIANS a1l 52 1N -50 62 48 Und
puAILFAN (V) 4.18 47 1N _48 70 36 Uni
auANLAeLEDs (Y,) 4.06 53 N -40 62 41 Unh
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M19199 2 AFLUSEENSANAUTUERE1E ¥ TAIUSTINBIANSUANUNNTUADBIANT

X3 X, X5 Xq Y Y, Ys
Xy 1.00
X, T44%* 1.00
X3 718** T729%* 1.00
Xq 632%* 638%* 672%* 1.00
Y 67T 528** 595% T16%* 1.00
Y, 6044%* 545%* 489%* 661%* 762 1.00
Y3 .604%* 492%* 598 685%* 728 T34%* 1.00
**p < .01

1AM 2 WU AI5TLASIZN AN
FuUszans andunusee991e (1) Aranduwus
spnemILUsYR TausTINesANsUANgNTUAG
99ANS ﬁﬂ‘ﬁaa'svmm 492 - 762 Feiinmauan

Ad

ovailifuddymsadiafisefu.01 Insnanduius
aelusudsluyniausssuesans fa1eysening
638 - 744 fatlanuduiusniauinessiitedAy

NARRNTEAU .01 hazArandunusnelusys

luganuynuneeIANs IA198T81MIN9 661 -
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=~ o

Faflanuduiusmisuinessddodidaynig
afffiszsu .01 §eiudsianundandulszans
anduwus ueun21 .80 (Cooper et al., 2006) ER
LLam'ﬁw"Lan{a’LﬁLﬁmnnzﬁ'mLgumsawnmaaﬁ’aLLUi
(Multicollinearity) a1u150v1UTAs e v ludy

nalule Aawandlumisei 3

M15199 3 anduiusanlufineaseninaaduusinusIsueIAnsiuYRfLUIANULNTUARDIANT

Canonical Canonical Correlation Canonical R? Wilk’s Lambda xz p-value
Function (R) (RA
1 811%* .658 301 419.24 .000
2 275 076 910 30.27 .000
3 .100 .102 .990 3.67 154
**p < .01
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Coefficients Structure Square Structure Canonical Canonical
Coefficients Coefficients (%) Loading Cross-Loading
FUUTIINDIANT
wuuUsus (Xy) -.166 -751 55.04 751 -612
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