y

BULLETIN OF CHIANG MAI ASSOCIATED MEDIAL SCIENCES

A% N O






NIOWSLISY



o

117717 A

NABANIIUNNE o i
Vol. 47 No. 1 January 2014 . o
\

Content 1

= a A & “ o " = & e A o o 'Wd' o A) Nasi X
1 ﬂ’liuhs;lumﬂugﬂLLuuminﬂaiw WABNTITINAN T2* IINNWLBNDIIVBIVHINRBY LARNTEAUVINEY N TUABFEY U RTUNINANNY |
A comparison of curve-fitting models for MRI T2* measurements of a gel-phantom at different levels of signal to noise ratio

a 4 e
wmsa yaalaas gind udlaa
Petai Buttakote Suwit Saekho

18 ﬂ’J’]@J’ﬁﬂ’Uadn']’J WiaaLau"LﬁnaJnaTﬂa 6 Waswa leliliﬂiﬁlL%ﬁ °3Jaa’ﬂmw’mmﬂsas‘lummﬂmuamauuu
’J.Ia\‘]ﬂi”l,‘l’lﬂvl,‘l’lil msﬂﬂ‘mwaa@u
Prevalence of glucose-6-phosphate dehydrogenase deficiency in tribes of Northern Thailand: Preliminary study
nilogiiy Bads
Nungruthai Nilsri

23 mMsdseifinddriziaUSinmadlumstinannnsganin PA nTuumMIasnniidmanaufiaiaes
vosgithefTusimslulsanenuiasiuaiunt aminoaoveuuru
The assessment of exposure index on the posterior-anterior computed radiography chest in Srinagarind Hospital, Khon Kaen University

Py 2 ae A v a
U999 LPanUn? WY IYVI5IATENA lanas [ai5e9
Banjong Kheonkaew Wichai Wichatorntrakul Eimorn Mairiang
ikanr alamilsziaiy amigns Anmgny

Panatsada Awikhunprasert  Khathayuth Nikapruek

30 MINANIUEAI8aNUaITA 147 dae B8 147 Fufsizwiew Bunmued fudimaAuiwiuasdan wasuziahnuagniasau
CD147 scFv intrabody-mediated CD147 knockdown inhibits proliferation of human cervical cancer Hela cells

AANTING WY Wo3ANs &99ns gnisw 1haz
Tipattara‘porn Panich Pacharaphat Mangchak Supansa Pata
295ANA ATENAN? FUTEY AL I aigin Sudls
Khajornsak Tragoolpua Chatchai Tayapiwatana Nutjeera Intasai

3 7 msusnsudsznaumeluudwlydu lsanaaaifeauasals@audia damadia T2 mapping PNNMNARBLILAEN TN
Classification of carotid atherosclerotic plaque components using T2 mapping technique from magnetic resonance imaging

analy Sunsiiyssaa finfize d3sousdnfine  Andnus qnsinww
Sranut Chunpenmongkol Kittichai Wantanajittikul Kittipan Rerkasem
#3UNT L1EUNT gind udlaa
Charin Ya-in Suwit Saekho

45 NAUBIRITANARENULENIUERINNAVBINTHA (Brucea amarissma) #aaNILLUN BB TAALAS
musaseanvasllsiuiaunueiiulussduniudafoanwziaszia K562
Effect of crude ethanolic extract of Ratchadat (Brucea amarissima) fruit on cell cytotoxicity and

Wilms’ tumor 1 protein expression in K562 leukemic cell line

FI7501 LFNAST WIAIHNT unIgns wunnsal lednd
Suwanna Semsri Nuanchun Kaewoudorn Nuntaporn Jaipukdee
WAMT BIHIY okl nases

Naphaorn Chorachan Natharinee Horata

53 ﬂT]SJLﬁEJ\WINLLa:ﬂTmL%aﬁ:wllmLLU‘U’T@]ﬂ’J’]N?TLL&:ﬂ?ﬁ&l@]i:ﬂﬁﬂluﬁla\m’ﬁﬂE]dﬁuﬂ’liaﬂL%aLLUUﬂiaU’Qfﬂﬂ’m
PgIFVUNARaNMIUNNE asznatansuwng rdnendobualng
Validity and reliability of the Test of Knowledge and Awareness of universal precautions in
Department of Medical Technology, Faculty of Associated Medical Sciences, Chiang Mai University

7ﬂg7W7 Eq]ﬁi/?% Wse avmwnm/ dunu1 UIndAa
Ratghagagorg Udpaun Peeriya{ Munkheiwt Santhana Buamongkol
WaIAW WHUW 2I3ANA AIENANI

Ponrut Phunpae Khajornsak Tragoolpua

6 1 ﬂ’liLﬂﬂLI‘I«LLL‘LJQJ‘Y]’NE‘ISTJY]&I’m’ﬁdﬁ]’ma’](ﬂun’]iiﬂﬂ’]@?ﬂLLNuﬂiwﬂUiauﬁ’JMﬂUﬂﬂuLﬁU\‘]ﬂ’J’]&mﬁd
UiL’Jm@mﬂﬂLﬁ]‘U"ﬁ%@LLDJGLSWIJENﬂﬂ’]&JL%E]U’]
Physiological changes following therapeutic sequence of hot pack combined with ultrasound over latent myofascial

trigger point of upper trapezius muscle R . ;
o17iag wioNzd aua WImas AF5an ey % o | ) Y T

i H oA e
Aatit Paungmali Ubon Pirunsan Dararat Benjaboonyanupap EN .
- (LI

Y

e




BULLETIN OF CHIANG MAI ASSOCIATED MEDICAL SCIENCES

Focus and scope

The Bulletin of Chiang Mai Associated Medical Sciences (Bull Chiang Mai Assoc Med Sci) is the official
peer-reviewed journal of the Faculty of Associated Medical Sciences, Chiang Mai University. Manuscripts
(original articles, general articles, short technical reports, notes, and letter to editor) in areas of Medical Technology,
Physical Therapy, Occupational Therapy, Radiologic Technology, and related fields are welcome. Bull Chiang
Mai Assoc Med Sci is published 3 times a year in January, May and September.

The goal of Bull Chiang Mai Assoc Med Sci is to provide a platform for scientists and academicians to promote,
share, and discuss various new issues and developments in different areas of Medical Technology, Physical
Therapy, Occupational Therapy, and Radiologic Technology.

The final decision on publication of a manuscript rests with the Editorial Board and ultimately with the Editor.
All papers, regardless of type, represent the opinion of the authors and not necessarily that of the Editor, the
Association of the Publisher.

Objectives

The Bulletin of Chiang Mai Associated Medical Sciences aims to publish integrating research papers in areas
of Medical Technology, Physical Therapy, Occupational Therapy, Radiologic Technology, and related under
peer-reviewed process by at least two internal or external reviewers.

Types of manuscript
Manuscripts may be submitted in the form of original articles, general articles, short technical reports, notes,
or letters to editor where, as an approximate guide to length:
= Review articles would not normally exceed 20 journal pages of printed text, inclusive of tables, figures,
and references.
= QOriginal articles would not normally exceed 15 journal pages, similarly all-inclusive.
= Short communications including technical reports, notes, and letter to editor would not normally
exceed 5 journal pages.

Peer review process
All manuscripts must be peer-reviewed by at least 2 internal or external reviewers in the areas of Medical
Technology, Physical Therapy, Occupational Therapy, Radiologic Technology, and related.

Publication frequency

The Bulletin of Chiang Mai Associated Medical Sciences publishes 3 times a year
Volume 1: January-April
Volume 2: May-August
Volume 3: September-December

Editor
Associate Professor Dr. Preeyanat Vongchan

Associate Editor
Associate Professor Dr. Tanusak Tatu

Editorial Board

Professor Dr. Chatchai Tayapiwatana Chiang Mai University

Associate Prof. Dr. Suchart Kothan Chiang Mai University

Assistant Prof. Dr. Supaporn Chinchai Chiang Mai University

Dr. Araya Yanakai Chiang Mai University

Professor Dr. Suthat Fucharoen, M.D. Mahidol University

Professor Dr. Kesara Na Bangchang Thammasart University

Associate Prof. Dr. Supan Fuchaoen Khon Kaen University

Associate Prof. Goonnapa Fucharoen Khon Kaen University

Associate Prof. Dr. Ganjana Lertmemongkolchai Khon Kaen University

Professor Dr. Navapun Charuruks, M.D. Bumrungrad International Hospital

Associate Prof. Warunee Kunachiwa Retiree reviewer, Chiang Mai



Associate Prof. Dr. Roongtiwa Vachalathiti
Assistant Prof. Dr. Wattana Jalayondeja
Assistant Prof. Dr. Raweewan Leksakulchai
Dr. Supalak Khemthong

Associate Prof. Therdchai Jivacate, M.D.
Assistant Prof. Dr. Prawit Janwantanakul
Assistant Prof. Dr. Rotsalai Kanlayanaphotporn
Assistant Prof. Dr. Kanda Chaipinyo

Assistant Prof. Dr. Rumpa Boonsinsukh
Assistant Prof. Dr. Yodchai Boonprakob
Associate Prof. Dr. Somchai Rattanathongkom
Assistant Prof. Dr. Pornratchanee Weerapong
Pornsawan Posawang

Assistant Prof. Nantaya Udompanich
Professor Eimorn Mairiang, M.D.

Associate Prof. Jiraporn Laothammathat, M.D.
Associate Prof. Dr. Rujaporn Chanachai
Associate Prof. Dr. Jiraporn Tocharoenchai

Business manager
Mrs. Jariya Garthong

Treasurer
Mrs. Angsumalee Srithiruen

Registra Staff
Mr. Thanakorn Karnluksanee
Mr. Manut Manokhum

Webpage Administrative Staff
Mr. Nopporn Phuangsombat
Mr. Anurak Bunpun
Mr. Tapapol Comnoi

Editorial Office

Faculty of Associated Medical Sciences,
Chiang Mai University

110 Inthawaroros Road, Suthep, Muang,
Chiang Mai, 50200

Phone 053 945072 Facsimile 053 946042

Mahidol University

Mahidol University

Mahidol University

Mahidol University

Prostheses Foundation of H.R.H The Princess Mother
Chulalongkorn University

Chulalongkorn University

Srinakharinwirot University

Srinakharinwirot University

Khon Kaen University

Khon Kaen University

Huachiew Chalermprakiat University

Sirindhorn National Medical Rehabilitation Center, Nonthaburi
Khon Kaen University

Khon Kaen University

Mahidol University

Mahidol University

Mahidol University

Journal website
Homepage http//: www.ams.cmu.ac.th/journal

Journal ISSN:
0125-5347

Journal Impact Factor
Thai Journal Citation Index Center (TCI) 2012 is 0.054

Publisher

ECONOMICLINE 2004, Co. Ltd

31/53 Moo 6 Pracha rat Road, Talat Khwan, Mueang
Nonthaburi, Nonthaburi 11000

Tel 0-2525-2753-4 Fascimile 0-2525-1428

Disclaimer

Personal views expressed by the contributors in their
articles are not necessarily those of the Bulletin Chiang
Mai Associate Medical Sciences, Faculty of Associated
Medical Sciences, Chiang Mai University.



osansinAdAMSIWNEIBEDIKU

AWLLUNA:UBUIUAYBVIISEIS

Msmsmaitamsunndideslniidwnsmsimnsdiiuvnulageazinaiiamsunnd awingdodoslng wouniunanuiiioidas
Fumeafiamsunwng mamwiiide Asnssutihide SsdmaiiauazaandmTauiiioidos LﬁaLﬂunﬁﬁnLﬁmaLLa:LLﬂai’]uaaﬁmmfmﬁmmi
FMSUTNITY SnITns wasiindTaw Usznaudis unanaiall unenwdsvie Anstduati uas aenansfsussonsms UNAuNN
um:"L@T%umiﬂmsmmn;jmaqmg@ﬁﬁL%mmtylummﬁmﬁ?umnmmlu%’%anwwan aghatas 2 au 1NIRINARANTUENNSLTo R
ARuWNpuns oy 3 atu Tu @ouunTAN NOBANAN LALTRENEY

dnnus:avA
a ¢ a ' do o X Ao e A . A Y Y ) a Ao
’J’]iﬁ’]imﬂuﬂﬂ'ﬁLLWYlEIL°1JEJ\‘]1‘I)1&JL]Ju’J’]iﬁ’]iﬂﬁ]@W]’]“lJuI@EIN’NIQ“]J?Z&GF]LWBLNHLLW?N@G’]%’J%U ﬂ’J’]NELLE‘J3ﬂ’3’lllﬂ’]’31ﬁu’lﬂ’ld’3°ﬂ’]ﬂ’]iﬂu
Qmﬂ'lWluﬁ’mmﬂﬁﬂﬂ'ﬁLLWﬂﬂ‘ﬂ’]?.lﬂ’]‘Wﬂ’]fl’@] fanssuihde Ssmmadauazaanimiineates éﬁm:m_lmi@mﬁ]ﬂsuﬁuqmmwuwm’mma

Armsnngnuguniinsluniameuenglanudoimglumanisiu

sUAYDYUNADIL

unanumsdmmimigdasluaadmmaiianmsunng mamwitde Awnssuthde SiEmafia uszsudTffisdesudneue
99 laun Anudauatiu unanaill onwnafiaussiufingu saufseansnefsussansms lagdfannuendei

B ynanainaly anuendlifin 20 wi AW ey e sidsznavuazianaI8n9y

B fpufduaty anuealidi 15 widuw sudieany a1 sisznavuazianaI81989

B sgnumnedie Tuiinduuazaenansfessanims anuen i 5 wihRuw

N1sSWHISUIVNAIU
unmmﬁma%’umiﬁmsmﬁmﬁmsmﬂﬁﬂmﬂtwnETﬁaa"l,ﬁ%fumsﬂs:Lﬁmm:ﬁmimﬂLﬁammﬁmmsmnﬁmaqmyﬁazmﬁaﬂ 2au

a

iunes laodugnugandmeluniemoueniidsimylumanizunafiamsunng moawide fansswuiide Ssfnedia wazanan

AT

NMUANTSADUW
a & a Ao Aa € A 2 o & o 4 a oo X
Msxsnatamsunndizeslnd Iinuenisanun 4 Weude 1 allu NInua 3 atiudat) 69k
AUUN 1 YNTAN-LNENEY
AUUN 2 WO HANAN-RIRIAN
AUUN 3 NWLNEU-TUINAY

USStu1SN1S
4 1 [ [
9RO 3. UTENwIn WdIUNT

3

S9VUSSIUISNIS
309AEATINIG A3 ﬁ‘l;jkﬁﬂa a1

NdVUSSNINSNIS

MEANAIY A3, TuTY azenAdau W AInnaedoslna
309MaAT135 A3, 718 Inviud W AInnaedaslna
HT0manMansd a1 gnIws Tudy W AInnaedaslna
8197138 @3, 81387 YIUMY W AInnaedoslna
MaAMId a3, uw. gred Wiasoy NNINLFUNAAR
AFAAIY A, LNFT Th VTN WANINYIRUTIINAFAT
309ARANIE A7, gWIIOH Wil NRINLRUVBULAK
J09ARATIANTE NawN WiaTy NRINLRUVBULAK
IBIMFATAIY A3, MY LRaluInads NMINLTUVDURNY
FFATINTE WY WINTIOE 73N T3NgAt PIEgs NJnMNaInIRAT

TAIMRATIANTE NI AT HnsgonalnSomnons Waeglnd



30IMRATNIE A3, 1971 Teaz3a
HTI0MAATNE a3, 13I0UE TNBWATE
HEsmaaiansd as. 3o dnanaloe
019138 a3, gnanwol ianas
FDIRATINTE UN. Inaads Fazing
;j“ﬁmmamwmiﬁ @3. 132703 1lawI335UENA
HT0MaATNE a3, T8 AREINIUNT
HEsenaaiansd a3, mua Fefgly
HT0mManMaN3d a3, Tun Yaiugy
HT0manTanId a3, vaame yyiznay
JIANEATNNTY A3, FUTE SAUNAIM
HT0manMaTd a3, witsil Aszwesd
ATANIRITTA INBai

HELIUNEN gauwndiad

MEATIATY Wiy, Lanes Wi
309ANFATIIY WY, INT0L tmaNDITNTIRAE
FDIRATINTE AT JINT TUTE

o

389MEAT138 A3.3Nn308 lalasnyde

wonNs
WYY NNl

WhevnyBuaznisiou
WHEIINE AN

wren:1dsu
WILTUNT MIANBT

Nz vzlud

dasduinfA
WIHUNNT WIIRNTA
wiauing yaiu
weglna ey

fnduoudarinlne

AMUNARANITUNNE N1 INEaBLBasTral
wft 110 nundunalssa FUARLNW dunailies
Fandaidoslna 50200

Tn3dnyi 053945072  Tn3ans 053 946042

13ulssivevansans
Homepage http//: www.ams.cmu.ac.th/journal

Sid01sdans
0125-5347

WRANLRUNAAR

WRANLRUNAAR

WRIANLNRUNAAR

WRIANLNRUNAAR
yadtrfiouluauifanszaiuasunnusnnoou dosln
IMINIRIIRAININTY

MINIDIIR ANy
UAINERBAIRATUNTI L3l
UAINERBAIRATUNTI L3l

URNIANYIREV DL

URINYIREV DL
WAINLRURURLURRUNILALIR
guﬁﬁuwuaminmwum"maﬁ%um uqu’%
URIANYIREV DL

URIANYIREV DL

WAANLRENAAR

AUCUNN LA FASAINTNLILNA

VAINLNRUNRAR

Journal Impact Factor
gBagudnTiinisdnedeansansine (Uszantl 2555) 0.054

d1gnisnan
AN qumfmﬁ RNtk SausIIN
AHUANG nanad U59hng  wnuisad

fns unufisal YIYTUN Nanad

wWheAaunssy
Uszifies LaTaguny Wud IR5ITIINAS
IV dnaw

dnuuuilne

UIHNURINILATEFND 2004 3110

31/53 wy 6 nuudszmiugi druseaaiy sulesuuny’

%’Wi’@uqu‘% 11000
Tn3@nn 0-2525-2753-4 N385 0-2525-1428

lwan / ugna
VAW AW

N1sSUlinBEUUNAIIL

doya nyveuz uazdanulag Adnnglunsssimafiamaunndidoslna Wuvesdiion wiaidwasduatvidulasianz

Msmsnatamsunndizedlnd amcinafanisunng aninsaoaodlnd lisndudasiunasime



o Lo o o
[ ] ﬂ‘lwl—ﬁﬂl HF. ANATE Lﬂ?f(ﬂ?ﬂ?ﬁuy

ussnunsNIsiinao

%ﬂdi%ﬁﬂ']'ﬁdﬂﬂ"ll%ﬂlﬂll 2557 1%%’11]“3]a\‘lﬂ?J\‘llliim'mﬂ'ﬁ’l'ﬁﬁ'ﬁmﬂuﬂﬂ’]iLLW‘ﬂUL"EENSL‘HZJ ﬂau"uaammm
ﬂmWiwﬂii@]%@iﬂLl,ﬂwﬁ\‘lﬂﬂ@]ﬁ‘ﬂﬁ“fnﬁ’mﬂIﬂﬂ‘Y]‘YI']%%‘]Jﬂa fa:rmfmauumahmmuummammUaﬂﬁ] AFUNTN
YI UL &J’fﬂ@]l%"(lL“llﬂJLL“ll{l ﬂiwﬁUWUWW‘H’LL(ﬂﬁ\‘]VI(ﬂ %) URZALG %) ‘Yl"D"J ﬂa{lLaiafl,‘v\muumwr«a‘immmmlu%m‘n
NN bR auuauumﬂu‘nnimmu LWE]I%Lﬂ@]ﬂ"J’]&Iﬁ‘lIﬂ'J’]Na‘lJﬂ%l%ﬂiﬂ‘Llﬂi’J Lwawﬂmmw"l,mﬂummmﬂm
1%’3“11’1“]1'1/\17153 Eﬁ’]x‘]ﬂ’l’]&lLﬂimﬂ?’)%u’]“ﬂad%u’)ﬂd’]uLLﬂ“ﬂ'ﬁ“Lﬂﬂ“ﬁﬂ@ﬁU 9 vl,‘ﬂ

luzn41) 2557 ﬁa%ﬂwﬁnm*zﬂ%’uﬂsaLﬂ?\lﬂuu,ﬂaﬁ”uumiﬁﬁmmamﬁmsaﬂ'w,ﬂmﬂﬁ‘smﬁmmmé'ﬂ
AWITLUNNITURILNANN miﬂ?muu"nm'mmﬂwmamm@u LRZMIABLSUUUUBIANNTaAN&aE19ATU9T
i fsunenuriwdulsd wazaiainag aumﬁwaimaummmﬂumauﬁmmu 2557 2NN
faauauuazfnsiItnsleanniulesd www.ams.cmu.ac.thfjournal agndlsAanu 1mwmwmsﬂiuﬂnum
mmmmmwmm‘l@maammmumum wazmelu 2 ¥ 1nvenTy mmmmswamawLﬂmanmimuﬂvlmﬂu
LmuLLi}ﬂ%ﬂi’mmﬂawmuum i nnvhumanIndfuduunanauag ﬂﬂau‘IﬁaﬂvléTﬂﬂvluLaﬂMmal@6]
o NIETY uuT,UmfJLm;s@mﬂiwmﬂ‘sl,umma@\wamuma’smmsmnum"mms LR HNATTANIFE
Smuazananditisades L‘W@LN[ILLW?FYJ’]&J%”L‘UUdﬁdﬂ&l"l‘m‘ﬁwuawmﬂ&m’]Eluaﬂ e lWAueN e wuasInITEN
UALENITINNT MILERaUNANNITINT uanamdunsingunIa UL Famunsasn Wl udunile
P2IMILNLAL EUALELEY Continuous Medical Technology Education (CMTE) ‘Ym’muﬂI@Elan’l’ni’l"ﬁwmﬂuﬂmi
uwnd uasAmInausneay VALY NTIUEILNANEAL

TnaduiianusauatufvhaulannnunersuSidinada makemsunnduazmeoniniinge wanoides
Wuunanuanindcnms wasnangidesdunauaninimidn Wi iudesAinimanaansondain
pannutszdn u,amlﬁl,ﬁuﬁammﬂﬁmﬁmumammmﬁazhwial,ﬁam,tamﬂLLWi’ﬂmuﬁw‘i"aLﬂuﬁﬂmmu
dnee aulaunanuauisnandlnaalaannivled www.ams.cmu.ac.thjournal ey

o o o 14
Fa9ANART1AN9d A9, UTenunn  29AAuUNS

U70U1BA17917817NATAN NN T e Tyl




NsiIUSauinausulluunmMswalinosw
IWOoMSIam T2*D1NMWISIUOISUODHUDIAODIDA
NS:QUUOLANINIINUCIOANYNYINUSUNDUCIONU

A comparison of curve-fitting models for MRI T2*
measurements of a gel-phantom at different levels of signal to noise ratio
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Abstract

Introduction: T2* measurement using magnetic resonance imaging (MRI) becomes a standard method for
evaluation of iron deposit in organs. Therefore, accuracy of the measurement is important. Factors affected
to the accuracy of T2* values are signal-to-noise ratio (SNR) and curve-fitting models.

Objectives of the study: We proposed a phantom study to compare the accuracy and reproducibility of the
T2* when curve-fitting models, different iron concentrations, and levels SNR were changed.

Materials and methods: A gel phantom was built with 8 different Fe®* concentrations. Axial view phantom
images were acquired using a 1.5-T Achieva, Philips MRI scanner along with a head coil. Setting parameters
were: acquisition matrix 184x183, reconstruction matrix 512 x 512, field-of-view 275 mm, and slice thickness
1.5 mm. The gradient multi-echo pulse sequence was applied with 32 echo times (TEs) 4.48 ms to 81.98
ms, inter-echo time 2.5 ms, TR 800 ms, and flip angle 18 degrees. All data were acquired with 5 different
numbers of signal averages (NSAs) to generate 5 levels of SNRs. Total scan time at NSA1=2.29 s. Data of
Fe3* concentrations at all levels of SNRs were fitted with five curve-fitting models. The accuracy of T2*s in
each fitting model was evaluated by Pearson’s correlation (r) between reference T2*s and the T2*s obtained
from the 5 fitting models at all levels of SNRs. The linear regression between the R2*s (1/T2*), and Fe®*
concentrations were also analyzed, and were compared between that of the reference to those of the 5 fitting
models at all levels of SNRs. All analysis was performed on a PC using MATLAB version 7.2.0.232 (Math-
works, Natick, MA, USA), MS Excel, and GraphPad Prism4.

Results: Results showed that at the range of T2* 3.13-44.04 ms, the baseline subtraction and offset models
tend to offer high accuracy of T2*s and robust to the changes of SNR (r >0.9960 at all levels of SNRs).
Simple mono-exponential model demonstrates no correlation at low SNR (r = -0.2869, and 0.1835). The
accuracy of T2*s obtained from truncation models is proportional to the levels of SNRs (0.7113<r<0.9993).
The bi-exponential model provides reasonable accurate T2* (r>0.9600) but it is not proportional to the levels
of SNR.

Conclusions: Results implied that baseline-subtraction and offset models provide the most accurate and
robust T2*, simple mono-exponential and Truncation models may present less reliable T2* at low SNR image
ta, and the bi-exponential model offers reliable T2* but the values are sensitive to the changes of SNRs.
hiang Mai Assoc Med Sci 2014; 47(1): 10-17

g’ easurement, fitting model, MR Image noise, gel MRI phantom, signal to noise ratio
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nﬂ@]adu,a ﬂu@]amimaﬂuuﬂawau SNR mﬂ‘ﬂm iﬂLLUUﬂ’]‘iw(ﬂLﬂaSW simple mono-exponential W& truncation
mﬂv&m T2* Aflanusindefiadnie SNR maamwm SiJLn_mmiWWﬂa‘sw bi-exponential 1#@1 T2* Aflanurinde
Aouddlanyhdansaswuas SNR uwnw

?75@"75!Wﬂuﬂﬂ’]ﬂ“’v?’lﬂl‘.ﬁﬂdz%&l 2557; 47(1): 10-17

Arsa: maiae T2- maflawne W Fyanasuniuusmwiduanile yudassdwiveiemwiduanioiaans g
GOFYYIWILNIN

mMIaInuAMzRanazauinlue Tl 1w N3
AT IRZANVAIAAN UG 7U89 uaznawLitaTlaren
‘Y]N‘]J’JULLa@]Ga’lﬂ’ISN@]ﬂﬂ@lﬁm% Lﬂmammﬂuﬂsisw
damysnmnvesunndasneds miiﬂmm"l,oﬂ@ AT IR EN
mumaﬂLLawmﬂmim’mwumvl@Li'smﬂﬂ%ﬂ'mnmvlm
HaTIRUNUAS mhUmmmnamuaamwmuvl@ * {99t
miﬁ?mmwcﬂuma maﬂawawmulumama umﬂmms
e nwdNas (magnetic resonance imaging, MRI) 70
WAL 9 ANTIIRIEEIBUNAU (echo time, TE) La2¥iNN3
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184x183, reconstruction matrix 512x512, field of view
(FOV) 275 mm, slice thickness 1.5 mm, gradient multi-
echoes pulse sequence 32 TEs (4.48-81.98 ms) L8N
32nidLenla 2.5 ms, TR 800 ms, flip angle 18 8971, WAz
15U SNR unmwlA@9nueI861 Number of Signal
Average (NSA) 6 @1 fia 1, 2, 4, 8, 16, uaz 32 laslwaw
7 NSA=32 1 Tunwarsdeludneasidofunsinsaes
Taigang He™® Lﬁmmﬂﬁad’]Lﬂumwﬁﬁﬁmmwmmmu
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1413471219 region of interest (ROI Iﬁﬂauwuﬂﬂim’]m 100
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(5’3EIﬂ’]Sl"ﬁEﬂLL‘LI]Jﬂ’]iW@]LﬂQ%W%& 5 LWUL QINEITINAY
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Wiy T2* 1849 ROI

Figure 1 Side view (A) and top view (B) of a gel phantom made from

carageenan 3%, agarose 2% and NaN3 0.03%. The phantom doped with 8
different concentrations of Fe3+; 0.2, 0.4, 0.6, 0.8, 1.0, 1.4, 1.7, and 2.0 mg/g
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Table 1 The mean T2* (ms) of 100 pixels ROI at different NSAs compared to that of the reference

Mean T2* (ms) of 100 pixels ROI at different NSA

[Fe™)(mg/g)
1 2 4 8 16 Reference
0.2 44.33 43.83 43.25 43.35 43.23 44.04
0.4 26.28 25.43 25.47 24.99 25.23 24.46
0.6 16.85 16.55 15.39 15.48 15.20 14.87
0.8 11.80 10.27 9.79 9.78 9.68 9.61
1.0 9.34 7.73 7.27 6.93 7.04 7.02
1.4 26.03 7.23 5.06 4.97 4.58 4.59
1.7 86.35 29.62 5.83 3.99 3.60 3.54
2.0 237.04 69.09 22.49 3.7 3.43 313
Reference (NSA32) NSA1
600 600: 5 D
500 500- M . Mino
400 _ 400 v Subtract
E 300 & 300 * Offset
100 100 0
| ¥ 10 15 20 25 _100_] 05 10 15 20 25
Iron Conc (malg) A Iron Cone(mglg) =
NSA2 NSA4
600:
500 = Ref R2* = Ref R2*
4 Mono 4 Mono
_ 400 v Subtract . v Subtract
5:4' 300 * Offset 5:1 + Offset
e ® Bi-e = ® Bi-e
gﬂ‘ ::: o '?run?ate E : o Trun):)ate
.1o: Iror:ZOConc(:rE;Ig) 2 C 2 00 o |"°'::OC°"°('1Y:/9} = D .
NSA8 NSA16
600:
= Ref R2* = Ref R2*
L 4 Mono 4 Mono
__ 400 4 v Subtract _ v Subtract
N 300 + Offset A + Offset
: 200 * Bi-exp ; * Bi-exp
4 . o Truncate 4 O Truncate
-1qu 05 Imr:fgmc(;:;g) 20 . 25 o 0.5 Im':foconc(;;;lg) 20 - 25

Figure 2 The linear regressions of R2*s (Hz.) and Iron concentration (mg/g). Figure 2A shows a strong correlation (r-square= 0.9932) between R2* and iron

concentration of the reference (NSA32). Figure 2B-2F show the linear regressions between R2*s and iron concentrations of 4 different curve fitting models compared

to that of the reference at different levels of SNR (different NSAs). As the NSA increases, the linear regressions of all curve fitting models converge to that of the

references

mﬁmm:ﬁmnam%uLﬁumadu@ia:gmmmmmiﬂ61
Lo SWTLAE1989u8 WuIRianEud F.e3+ §9 NN
- o . v o oA A o o
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AR %mwnﬂmawaam T2* ﬂvlmmﬂmaﬂauwummu
STHE (Pearson’s correlation, r) 3x%i1961 T2* 81984

14 smsweftamsunndizoslng
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32@U SNR 614 5 VL@INE\I@N@]’I‘S'N‘Y] 2 bRy LLE‘T@N@]’J&IT‘I‘S’]WLLW\‘I
1%3‘1.]71 3 WU base line subtraction model Lae offset
model Iﬁﬂ’] T2* WNﬂ?W&JﬁNW%ﬁLLUULWU?ﬁ% (r) iGe
mdadmﬂ‘ﬂ’ﬁ@ luﬂﬂe] i”@umammmﬂm‘iumu I@]El‘ﬂﬂ’]
r B’(\‘i LLE’(@GQG‘F]’J’]%JDT]@]@G‘II 24FN T2 ﬁ"lmlwnwmim\masw
mmllLL‘Ll‘Ll simple mono exponential ‘Vli”@n_l SNR @l’]
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Table 2 Pearson’s correlation (r) between T2* of the reference data and those of the different curve-fitting models

at different levels of SNRs

Curve-fitting models

# NSA

Mono Subtraction Offset Bi-exponential Truncate
NSA1 -0.2869* 0.9998 0.9961 0.9646 0.7113
NSA2 0.1835* 0.9998 0.9988 0.991 0.9905
NSA4 0.8816 0.9997 0.9994 0.9672 0.9995
NSA8 0.9997 0.9999 0.9999 0.9985 0.9996
NSA16 0.9996 0.9997 0.9999 0.9916 0.9993

* No significant correlation (at 95% Cl) between the reference T2* and the T2* obtained from simple mono exponential model at NSA=1, and 2.

Pearson's Correlation (r)

Pearson's correlation between reference T2*s and the T2*s

from different fitting models

W NSA1
NSA2
B NSA4
B NSA8
W NSAl6

-0.4

Figure 3 Pearson'’s correlation (r) between the reference T2*s and those of 5 fitting models including simple mono-exponential (Mono), baseline subtraction

(Subtract), offset, bi-exponential, and truncation (Truncate) models. Simple mono-exponential model shows no correlation to the reference T2* at low SNR (NSA=1

and 2). Baseline subtract and offset models show a robust T2* at various levels of SNRs. Bi-exponential and truncation models demonstrate less r at low SNR.

(p=0.4908 Laz p=0.6636) NUAENNDI LA miﬂmmﬁw
mtli‘.l_lLL‘]Jle truncatlon LLav bi-exponential ke T2 ‘ml
ar ‘ﬂawuma SNR Lfindu
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ms ﬂ\? 44.04 ms. EﬁﬂLﬂuﬂqﬂlﬂﬁaqﬂﬂﬂﬂqiawaumaﬂLViﬂﬂlu
21 EI’szﬁiULﬂiadLa&lm%\la 1.5 Lﬂﬁaq@lﬂLL@]"ﬁ')ﬂﬂ’ﬁﬁZﬁN
?lﬂdL%ﬁﬂ%WguLLid (severe iron overload) (4 ms <heart

T2*<10 ms)" Ui T29UNG (heart 52+16 ms, liver 33+7

ms, skeletal muscle 30+5 ms, spleen 56+22 ms)* ma@
maamiﬂnmiu‘ﬁumaamammsnmsﬁﬂ@LLa wiie
A 89N13EN B BINANTENUVE S SNR fiugdununis
wmmaswmmmmuﬂuﬁ%ﬂau6] AoNvsINANIENUGD
mydnmn 1w nstadewlnanda susceptibility effect e
e msinsluaysd SnyemsUTue NSA el
Frfwuaszauues SNR induanwilndidssiuann
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f9BflanuauRusNua9ItaEAn (p<0.004) WANTS
Fnundansnduwlllufiamadoafunsansnd dnuan
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Prevalence of glucose-6-phosphate dehydrogenase deficiency
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Abstract

Introduction: Glucose-6-phosphate dehydrogenase (G-6-PD) plays a key role in regeneration of NADPH
and maintenance of cellular redox balance. Mutations in the G6PD gene can lead to G-6-PD deficiency, an
X-linked enzymatic disorder, which is highly found in malaria epidemic area. Currently, there has been no
report of G- 6-PD deficiency in tribes, who live in the Northern of Thailand.

Objectives: The objective of this study was to determine the prevalence of G-6-PD deficiency in tribes in
Chiang Rai, Phayao, Lampang, Prae, and Nan provinces.

Materials and methods: Three hundred and thirty-three blood samples (male 144 and female 189) were
screened for G-6-PD deficiency using methemoglobin reduction test.

Results: The results showed that 6 (1.8%) samples were G-6-PD deficiency, 10 (3.0%) were partial deficiency
and 317 (95.2%) were normal.

Conclusions: The information from this study could be a preliminary data suggesting the genetic variation
between the tribes and others population.
Bull Chiang Mai Assoc Med Sci 2014, 47(1): 18-22

Keywords: G-6-PD deficiency, G6PD gene, tribes, malaria, methemoglobin reduction test
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Table 1 Prevalence of G-6-PD deficiency in tribes of Northern Thailand (methemoglobin reduction test)

Tribes N Complete G-6-PD Partial G-6-PD Normal
deficiency (%) deficiency (%) (%)
Hmong and Yao; Muang, Phayao 64 6.25 9.38 84.37
Hmong; Wiang Kaen, Chiang Rai 40 5.00 2.50 92.50
Mlabri; Rong Kwang, Phrae 50 0 4.00 96.00
Hmong; Thung Chang, Nan 72 0 1.39 98.61
Yao; Maejai, Phayao 41 0 0 100
Lue and Yao; Ngao, Lampang 66 0 0 100
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Abstract

Introduction: A screen-film system has been replaced by computed radiography (CR) system in Thailand.
The advantages of CR are that it provides faster process and better contrast resolution. The major role of
CR system is that it allows user to define an imaging technique which does not only provide good image
quality, but also reduce the patient radiation dose as the ALARA principle. Radiation exposure index is a
numerical value recommended by a manufacturer (manufacturer recommended range; MRR). As for the
international requirements, this value is used to remind a radiologic technician to determine an appropriate
radiation exposure for the imaging. An excessive radiation exposure can cause an unnecessary radiation
dose. Conversely, insufficient radiation exposure can cause a noise on the image which reduces the image
quality. This might cause an adversely effect on the diagnosis.

Objectives: The purpose of this study was to investigate whether the exposure indicators of posterior—anterior
computed radiography chest are in the MRR ranges and also whether higher or not.

Materials and methods: The retrospective study was performed in 1005 patients at Srinagarind Hospital,
aged above 16 years old from June 2012 to March 2013. The S values measured from Fuji FCR 5000 on
the PA radiographic chest were recorded.

Results: The results showed that only 69 percent of all the images were in the range specified by the
manufacturer (S value 200-600). Fifteen percent of the measures were greater than the MRR ranges
(S value >600) which is defined as underexposure. Sixteen percent of the S-values were less than the MRR
range (S value <600) which is defined as overexposure. It was considered that the radiation exposure tends
to increase.

Conclusions: The results of the study demonstrated that an accuracy of the exposure index calibration is
required as the number can correctly represent the amount of radiation used to create the image and the
quality ofimage. In order to reduce the radiation dose on patients and obtain a high image quality, the radiation
exposure charts are required to determine an appropriate radiation exposure for different organs.

Bull Chiang Mai Assoc Med Sci 2014, 47(1): 23-29
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Table 1 Exposure index, symbol and exposure dependent (adapted from Willis CE. Strategies for dose reduction in

ordinary radiographic examination using CR and DR. Pediatric Radiology 2004; 34 (Suppl): 196-200)

Manufacturer Indicator name Symbol Exposure dependent
Fuji CR Sensitivity number S number 200/S O X (mR)
Kodak CR Exposure index El El + 300 = 2X
Agfa Log of median of histogram IgM [gM + 0.3 =2X
Cannon Reached exposure value REX REX O X (mR)
Phillips Exposure Index El 100/S AL X (mR)
Siemens Exposure Index El ElI/100 = X(u Gy)

*mR (milliroengent) is a radiation exposure unit , uGy (microgray) is a radiation absorbed dose
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Table 2 S number for each examination recommended
by Fuji CR

Examination S-number
Chest general 200-600
Skull 100-400
Spine 100-400
Extremities 75-200
Chest Pedi 200-700
Chest port 100-400
Abdomen 100-400
Gl tract 100-300
Abdomen Pedi 200-700
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Abstract

Introduction: CD147 is a glycoprotein of the immunoglobulin superfamily that is highly expressed on various
cancers. CD147 regulates multiple processes including tumor growth, invasion, metastasis, and angiogenesis
by interaction with its associated proteins including a.B, -integrin. a,B,-integrin is a multifunctional protein and
contributes to the regulation of cell growth. Thus, inhibition of CD147 cell surface expression in tumor cells
may attenuate the proliferation of cancers via dysregulation of a3B1-integrin. Intrabody is an alternative
strategy for success in the functional knockdown of target molecules. The chimeric adenoviral vector Ad5/
F35 carrying gene encoding scFv against CD147 was generated for infecting low CAR-expressing cells by
utilizing CD46 as the cellular receptor.

Objectives: In this study, we proposed to examine the function of the scFv intrabody specific to CD147 using
Ad5/F35 gene transfer vectors in the downregulation of CD147 expression as its conventional Ad5 gene
transfer vector in the Hela cells prior to transduction into low CAR-expressing cells.

Materials and methods: The expression of adenoviral receptors, CAR, CD46, and av-integrin, in HeLa cells
was examined prior to the adenoviral transduction. The expression of a,B,-integrin and the proliferation of
the CD147-knockdown Hela cells were also investigated.

Results: The results revealed that CAR, CD46, and av-integrin are expressed on the cell surfaces of HeLa
cells. Transduction of intrabody specific to CD147 using Ad5/F35-based vectors showed that the CD147
expression on the cell surface of the transduced HeL a cells was significantly inhibited and that cell proliferation
as measured by MTT assay was also significantly attenuated. Surprisingly, a,B,-integrin expression was not
significantly reduced. Perturbation of the CD147 cell surface expression via scFv intrabody specific to CD147
using Ad5/F35 gene transfer vector resulted in the inhibition of HeLa cell proliferation but it did not influence
the a,B,-integrin expression.

Conclusions: We postulated that CD147 may affect the expression or function of the other proteins involved
in the proliferation. This hypothesis should be further investigated.
Bull Chiang Mai Assoc Med Sci 2014, 47(1): 30-36

Keywords: CD147, scFv intrabody, a3B1-integrin, proliferation
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Introduction

CD147, known as extracellular matrix metallopro-
teinase inducer (EMMPRIN), belongs to the immuno-
globulin superfamily. It is a glycoprotein that is widely
distributed on cell surfaces’ and highly enriched on
the surfaces of malignant tumor cells such as those
found in cases of breast cancer, hepatoma, esophageal
carcinoma, colorectal carcinoma, ovarian carcinoma,
and cervical cancer.? It is involved in numerous
physiological and pathological systems and exhibits
several molecular and cellular characteristics. CD147
takes an active partin tumor angiogenesis by elevating
the vascular endothelial growth factor (VEGF)
expression,® and in metastasis by enhancing the
MMPs expression.* In addition, CD147 is also involved
in cell proliferation process.® CD147 interacts with
many associated proteins in various processes.
Integrins constitute a superfamily of membrane
proteins that allow individual cells to communicate
with their environment. Through their interactions with
the extracellular matrix (ECM), external stimuli are

Bull Chiang Mai Assoc Med Sci

transmitted internally via activation of various signaling
cascades.® a,B,-integrin, associated with CD147 at
points of cell-cell contact, has been implicated in
several processes critical to the promotion of cell
adhesion, metastasis and angiogenesis,” signaling,®
chemotaxis, and proliferation.” a,,-integrin contributes
to the regulation of cell growth via a signaling pathway
involving mitogen-activated protein kinase.® Previous
studies report that silencing of CD147 by siRNA
dramatically decreases cell proliferation.® Intrabody
is an antibody designed to express intracellularly. It
can be directed to a specific target antigen presentin
subcellular locations.™ Intrabodies could be useful
tools not only for interrupting, modulating, or defining
the functions of proteins inside the cells, but also for
clinical applications in cancer therapy." Recently,
intrabody to CD147 was successfully generated in
293A cells by using the recombinant scFv antibody
fragments of the murine monoclonal antibody, clone
M6-1B9. This scFv-M6-1B9 intrabody reacted
specifically to CD147 and blocked the transportation
of CD147 to the cell membrane.? The scFv-M6-1B9

Vol. 47 No. 1 January 2014 31



intrabodies to CD147 was firstly introduced into
cervical cancer Hel a cells, using Adenovirus serotype®
(Ad5)-based vectors. Ad5 fiber mediates transduction
via the coxsackie-adenovirus receptor (CAR), and the
penton base interacts with cellular av-integrin.™
However, Ad5 has been ineffective at infecting CAR-
negative cells. The chimeric adenoviral gene transfer
vector was generated. Ad5-based vectors can be
retargeted with the fiber receptor specificity of the
serotype 35 adenovirus (Ad5/F35) to solve the
insufficiency of the CAR on low CAR-expressing cells
by utilizing CD46 as the cellular receptor.™ Ad5/F35
carrying scFv to the CD147 gene was successfully
constructed in our lab. Thus, it would be invaluable if
the CD147-specific intrabody using the Ad5/F35 gene
transfer vectors still retained its functional activity on
CD147. This study aims to investigate the function of
the scFv intrabody specific to CD147 using the Ad5/
F35 gene transfer vectors prior to transduction into
low CAR-expressing cells. Additionally, the expression
of a,B,-integrin and the proliferation of CD147-
knockdown Hela cells using the Ad5/F35 gene
transfer were investigated.

Materials and methods

Cell cultures and antibodies

The embryonic human kidney cell line (293A) was
kindly provided by Assoc. Prof. Dr. Chatchai
Tayapiwatana, Chiang Mai University, Thailand, and
the cervical carcinoma cell line (HeLa) was kindly
provided by Prof. Dr. Andre Lieber, University of
Washington, Seattle, Washington, USA. 293A and
HelLa were cultured in Dulbecco’s Modified Eagle’s
medium (DMEM) (Gibco, Carlsbad, CA) supplemented
with 10% fetal bovine serum (FBS), 2 mM L-glutamine,
100 Units/mL penicillin, and 100 pg/mL streptomycin.
The cells were maintained in a humidified atmosphere
of 5% CO, at 37°C. Anti-CD147 (clone M6-1B9) culture
supernatant antibody (kindly provided by Prof. Dr.
Watchara Kasinrerk, Chiang Mai University, Thailand),
mouse anti-CAR mADb (clone RmcB) and mouse anti-
av-integrin mAb, (clone L230) (kindly provided by Prof.
Dr. Andre Lieber, University of Washington, Seattle,
Washington, USA), mouse anti- a,8,-integrin (Abcam,
Cambridge, MA), mouse anti-CD46 mAb (Beckman
Coulter, Brea, CA), and PE-conjugated F(ab'),
fragment of sheep anti-mouse immunoglobulins
antibody (Dako, Glostrup, Denmark) were used in this
study.

Analysis of Ad receptors, CD147, and a3p1-integrin
by using flow cytometry

HelL a cells were washed with FACS diluents buffer
and blocked with human AB serum for 30 minutes on
ice. Then, 25 pL of anti-CD147 culture supernatant
antibody, and 50 L of mouse anti-a,,3,-integrin, mouse
anti-CAR, mouse anti-a v-integrin mAb, or mouse
anti-CD46 mAb were added in blocked cells for 30

32 sasnaiemIwwngBoalng

minutes on ice. After washing, 25 uL of PE-conjugated
F(ab")2 fragment of sheep anti-mouse immunoglobulins
antibody was added and incubated for 30 minutes on
ice. Finally, the cells were washed three times and
re-suspended with 1% paraformaldehyde in FACS
diluents. The fluorescence reactivity of the stained
cells was investigated by flow cytometer (Becton
Dickinson, Franklin Lakes, NJ).

Preparation of adenoviruses (Ad5/F35-scFv-M6-1B9,
AdS5/F35-scFv-irrelevant, and AdS/F35-GFP)

The adenovirus expressing the scFv intrabody to
CD147 (Ad5/F35-scFv-M6-1B9) and the adenovirus
expressing the scFv intrabody to the irrelevant protein
(Ad5/F35-scFv-irrelevant) for intrabody control were
kindly provided by Assoc. Prof. Dr. Chatchai Tayapi-
watana, Chiang Mai University, Thailand. Adenovirus
not expressing the scFv intrabody (Ad5/F35-GFP) for
transduction control was kindly provided by Dr. Saw-
See Hong, University of Lyon 1, France. The
adenoviruses were generated and propagated as
described elsewhere.’'s Adenoviral titers were
determined using plaque titration in 293A cells.®

Analysis of CD147 expression by Western blot analysis

Hel a cells were transduced at an MOI of 100 pfu/
cell of Ad5/F35-scFv-M6-1B9, Ad5/F35-scFv-
irrelevant, or Ad5/F35-GFP, and harvested after 48
hours. Then the membrane and the cytoplasmic
protein were extracted by using a ProteoJET™
Membrane Protein Extraction Kit (Fermentas, St.
Leon-Rot, Germany). After that, the protein was
separated on a 12% SDS-PAGE gel under reducing
conditions and then transferred onto a polyvinylidene-
fluoride (PVDF) membrane. The membranes were
blocked with 5% skim milk in PBS and incubated with
1 pyg/mL rabbit anti-EMMPRIN polyclonal antibody
(Invitrogen, Camarillo, CA). After washing with 0.1%
Tween-20 in PBS, peroxidase-conjugated goat anti-
rabbitimmunoglobulins antibody (Promega, Madison,
WI) was added onto the membranes. Finally, the
immunoreactive bands were visualized using an
enhanced chemiluminescent (ECL) substrate
detection system (Thermo Scientific, Waltham, MA).
The intensity of the protein band was analyzed by
using the Quantity One 1-D analysis software.

Analysis of cell proliferation by MTT assay

Hel a cells were transduced at an MOI of 100 pfu/
cell of Ad5/F35-scFv-M6-1B9, Ad5/F35-scFv-
irrelevant, or Ad5/F35-GFP, and incubated for 48
hours. Then, 100 yL of the medium was removed and
15 pL of the MTT dye (Sigma-Aldrich, St. Louis, MO)
was added. The cells were further incubated for
4 hours. After the supernatant was removed, 200 yL
of DMSO was added to each well, and mixed
thoroughly to dissolve the formazan crystals. The
optical density was measured using an ELISA plate
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reader at 540 nm with the reference wavelength at
630 nm.

Expression of adenoviral receptors, CAR, CD46, and
o -integrin, on HeLa cells

To determine the expression of the adenoviral
receptor, HelLa cells were stained with antibodies that
recognize the adenoviral receptors, that is, the anti-
CAR, anti-CD46, and anti-aV-integrin antibodies, and
analyzed by using flow cytometry. The results showed
that 88.54% of CAR, 99.82% of CD46, and 98.24%
of aV-integrin were expressed on the surface of the
Hela cells, as shown in Figure 1A, 1B, and 1C. This
result indicates that HelLa cells express all adenoviral
receptors. Thus, HelLa cells can use either CAR for
Ad5-based vectors or CD46 for the chimeric adenoviral
vector Ad5/F 35 vectors as receptors for different types
of adenoviral transduction.

Expression of CD147 and a3p1-integrin on HeLa cells

To investigate the CD147 and a,B,-integrin
expression on the cell surface of the HelLa cells prior
to adenoviral transduction, the CD147 and a,, -integrin
expressions were examined by using flow cytometry.
HelLa cells were stained with anti-CD147 and anti
a,B,-integrin antibodies. The results showed that
78.56% of CD147 and 77.27% of a,B,-integrin were
expressed on the surface of the HelLa cells, as shown
in Figure 1D and 1E. This demonstrates that CD147
and a,B,-integrin are also expressed on the surface
of HelLa cells.

Expression of CD147 in CD147-intrabody-transduced
HeLa cells

To assess the effect of the CD147-scFv intrabody
on the CD147 expression, HelLa cells were transduced
by Ad5/F35-scFv-M6-1B9, Ad5/F35-scFv-irrelevant,
and Ad5/F35-GFP at 100 MOI. The membrane and
the cytoplasmic fractions of the transduced HelL a cells
were separated on 12% SDS-PAGE and electroblotted
onto a PVDF membrane. The presence of CD147 in
the fractionated cell was detected using Western blot
analysis. The cell surface expression of CD147 was
significantly decreased on the Ad5/F35-scFv-M6-1B9
transduced Hel a cells compared to the Ad5/F35-scFv-
irrelevant-transduced Hela cells, the Ad5/F35-GFP
transduced Hela cells, and the untransduced HelLa
cells, as shown in Figure 2. This result indicates that
the CD147-specific scFv intrabody could inhibit CD147
expression on the cell surface of HelLa cells.

Cell proliferation of CD147-knockdown HeLa cells

To determine the cell proliferation of CD147-
knockdown Hela cells, MTT assay was performed.
The cell proliferation of the Ad5/F35-scFv-M6-1B9
transduced Hela cells was found to significantly
decrease (80%) compared to that of the Ad5/F35-
scFv-irrelevant-transduced Hela cells (100%), the
Ad5/F35-GFP transduced Hela cells (100%), and the
untransduced HeLa cells (100%), as shown in Figure 3.
This result reveals that the cell proliferation of the
Hela cells also decreases in the Hela cells carrying
the CD147-specific scFv intrabody.

88.54%

99.82%

MFI =40

Cell numbers
Cell numbers

MFI =340

Cell numbers

CAR expression

Cell numbers

g

10" 1 o ot
CD147 expression

CDA46 expression

Cell numbers

o,-integrin expression

o33;-Integrin expression

Figure 1 The CAR, CD46, o. V-integrin, CD147, and a f -integrin expressions on the cell surface of the HeLa cells

The HeLa cells were stained with anti-CAR mADb, anti-CD46 mAb, anti-a v-integrin mAb, anti-CD147 (M6-1B9) culture supernatant Ab,
and anti- a.f -integrin mAb. The fluorescence intensity of the conjugate control HeLa cells are shown in the form of the dashed line. (4)
CAR, (B) CD46, (C) av-integrin, (D) CD147, and (E) . -integrin expressions are shown in the solid shade. The y axis represents the
cell numbers on a linear scale; the x axis shows the fluorescence intensity on a logarithmic scale.
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Figure 2 The CD147 expression on the CD147-knockdown HeLa
cells with the CD147-intrabody

The HeLa cells were transduced by Ad5/F35-scFv-M6-1B9, Ad5/
F35-scFv-irrelevant, and Ad5/F35-GFP at 100 MOI. The
transduced HeLa cells were extracted separated on 12% SDS-
PAGE, and electroblotted onto a PVDF membrane. The expression
of CD147 was detected by using anti-EMMPRIN pAb (55 kDay).
p-actin (43 kDa) and GAPDH (37 kDa) were used as the loading
controls. (A) Membrane protein and (B) cytoplasmic protein are
also shown in the figure. The proteins were obtained from the
untransduced HeLa cells (lane 1), Ad5/F35-GFP transduced HeLa
cells (lane 2), Ad5/F35-scFv-irrelevant-transduced HelLa cells
(lane 3), and Ad5/F35-scFv-M6-1B9 transduced HeLa cells (lane
4). The data represent one of the three independent experiments.
(C) The data represent the average percentage of the CDI147
expression = SD of the three independent experiments. The gray
bars are used to show the membrane protein and the black bars
are used to show the cytoplasmic protein. “*” demonstrates the
statistically significant difference (p<0.05).

Expression of a3p1-integrin on cell surface of CD147-
knockdown HeLa cells

To investigate the a,B,-integrin expression on the
surface of CD147-knockdown Hela cells, transduced
HelLa cells were stained with anti a,B,-integrin and
analyzed by using flow cytometry. The result
demonstrated that no significant difference in the
a,B,-integrin expression was observed on the Hela
cells transduced by Ad5/F35-scFv-M6-1B9 when
compared with the Ad5/F35-scFv-irrelevant and
untransduced controls, as shown in Figure 4. This
result indicates that down regulation of CD147 does
not influence the expression of a,B,-integrin on Hela
cells.

Discussion

CD147 expresses on cell membrane of various
cell types. It plays important roles in the regulation of
cellular activities such as growth, survival, adhesion,
and migration.'® Several studies have shown that the
down regulation of the CD147 expression can reduce
the progression of cancer cells. Currently, there are
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many techniques that have been introduced to reduce
the expression of CD147. Intrabody strategy is a useful
tool to modulate the expression pattern of an
intracellular target gene.'™ Adenoviral vectors remain
an invaluable tool for gene transfer. Human adenovirus
serotype 5 (Ad5) is the most commonly used
adenoviral vector.' Ad5 entry into cells by attachment
of the fiber knob to a primary receptor, CAR, and
followed by the interaction of the penton base with a
secondary receptor, av-integrin. Unfortunately, Ad5
has been found ineffective at infecting CAR-negative
cells. Lately, chimeric adenoviral vectors have been
generated. The Ad5-based vectors were retargeted
with the fiber receptor specificity of the adenovirus
serotype 35 (Ad5/F35), and, because of this, they
bypass the insufficiency of the CAR on the CAR-
negative cells by utilizing CD46 as a cellular receptor.™
Thus, in this study, we investigated the expression of
the adenoviral receptors, CAR, CD46, and av-integrin,
on Hela cells. The result revealed that HelLa cells
expressed all the adenoviral receptors. Thus, HelLa
cells can use CD46 as receptors for the adenoviral
transduction of the chimeric adenoviral vector Ad5/
F35 vectors. The Ad5/F35 vector carrying the gene
encoding scFv to CD147 was successfully constructed
in our lab. The function of the scFv intrabody specific
to CD147 using Ad5/F35 gene transfer vectors as its
conventional AD5 gene transfer vector was investigated
in HeLa cells prior to the transduction into low CAR-
expressing cells. The result showed that the CD147
scFv intrabody using Ad5/F35 could inhibit CD147
expression on the cell surface of HelLa cells, as
demonstrated in our previous study which used Ad5-
based vectors.'®

1004 —_— *

Percentage of cell proliferation (%)
(4]
o

o

Figure 3 The cell proliferation of the CD147-knockdown HeLa cells

The transduced HeLa cells were incubated with MTT dye and the

formazan crystals were dissolved with DMSO. The cell
proliferation was calculated from the optical density of the solution
at 540 nm. The data represent the average percentage of the cell
proliferation = SD of the three independent experiments. “*”
demonstrates the statistically significant difference (p<0.05).
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Figure 4 The a f3 -integrin cell surface expression of the CD147-knockdown HeLa cells

The HeLa cells were transduced by Ad5/F35-scFv-M6-1B9 and Ad5/F35-scFv-irrelevant. The transduced HeLa cells were stained with
anti-a.f -integrin mAb and analyzed by using flow cytometry. (4) The fluorescence intensity of the conjugate control HeLa cells (dashed
line), untransduced HelLa cells (solid shade), Ad5/F35-scFv-irrelevant-transduced HelLa cells (dotted line), and Ad5/F35-scFv-M6-1B9
transduced HelLa cells (black bold line) are as shown in the figure. The y axis represents the cell numbers on a linear scale; the x axis
shows the fluorescence intensity on a logarithmic scale. The data represent one of the three independent experiments. (B) The data
represent the average percentage of the a.f -integrin positive cells + SD of the three independent experiments. (C) The data represent
the average mean fluorescence intensity of a8 -integrin = SD of the three independent experiments.

CD147 modulates cell proliferation which serves reported the antibodies against the human o, -integrin
as a receptor for cyclophilin A." Depletion of CD147 inhibiting the proliferation of MCF-10A, the breast
results in changes in the AMP-activated protein kinase cancer cells.® This study, however, found that the down
(AMPK) and the mammalian target of rapamycin regulation of the CD147 expression resulted in the
(mTOR) pathways, leading to diminished proliferation.? inhibition of the HelLa cell proliferation but it did not
In this study, we investigated the effect of CD147 on influence the a,B,-integrin expression. It is possible
cell proliferation of the CD147-knockdown Hela cell that CD147 may impact the expression or function of
using the chimeric adenoviral vector Ad5/F35 vector the other proteins involved in the proliferation process
carrying gene encoding scFv to CD147. The result of the Hela cells.

indicated that the inhibition of CD147 by CD147-
specific scFv intrabody also decreased Hela cell

proliferation. This result is concordant with the

previous study, which showed that the down regulation We demonstrated that using Ad5/F35 gene
of the CD147 gene expression via RNA interference transfer vectors carrying gene encoding scFv
reduced the expression of CD147 at protein level and intrabody specific to CD147 successfully decreases
the cell proliferation in T-lymphoma.?' CD147 cell surface expression and suppresses cell
proliferation in HelLa cells. However, CD147-specific
Integrins are cell-surface dimers composed of one scFv intrabody does not influence the a,,-integrin
a subunit and one B subunit. Integrins are known to expression. CD147 may affect the expression or
associate with a number of accessory molecules function of other proteins involved in the proliferation.
including CD147 that may act to regulate their This hypothesis should be further investigated.
activity.?? Previous studies have shown that CD147 Understanding the role of CD147 in affecting the
was recently found to co-immunoprecipitate with proliferation of cervical cancer would be useful in
a,B,-integrins within the plasma membrane of HT1080 understanding the molecular function of CD147 and
fibrosarcoma cells.?® In this study, we found that in developing cancer treatment in the future.

CD147 and a,B,-integrins were expressed on the cell
surfaces of HelLa cells. We further investigated the
expression of a,B,-integrins on CD147-knockdown
Hela cells using the chimeric adenoviral vector Ad5/
F35 vector carrying gene encoding scFv to CD147.
The result showed that a,B, -integrin did not attenuate
in those Hela cells carrying the scFv-CD147
intrabody. a,B,-integrin -mediated ECM adhesion is
required for mammary epithelial proliferation, but the
mechanism is not known.?* Previous studies have
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Classification of carotid atherosclerotic plaque components using T2 mapping
technique from magnetic resonance imaging
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Abstract

Introduction: Vulnerable plaque or soft plaque potentially increases risk of stroke. Accurate plaque
characterization is a demand for treatments. To date, magnetic resonance imaging (MRI) using multi-
weighted images, T1 weighted (T1W), T2 weighted (T2E), and proton density weighted (PDW), is one of the
best available tools. Due to the spin-spin relaxation property, different tissues reveal differences of T2s. We
proposed T2 mapping for analysis plaque components, and to examine the possibility of using T2 mapping
for carotid atherosclerotic plaque characterization.

Materials and methods: The 1.5 Tesla Philips, Acheiva Nova Dual, MRI scanner was employed to this study.
T2 mapping images of a phantom made from 4 types of tissues were compared with T1W, T2W, and PDW
images in term of accuracy. The comparisons were also performed on 4 different specimens and 8 volunteers
diagnosed with carotid atherosclerosis. Axial images were acquired along the length of the phantoms with
a scanning protocol including Spin echo-multi-echoes pulse sequence at 8 echo time (8TEs) from 15 ms. to
120 ms, inter-echo time 15 ms, field of view (FOV) 140x140 mm., matrix size 200x219, flip angle 90 degree,
number of signal average (NSAs) 4, repetition time (TR) 1,333 ms, and slice thickness 3 mm. For the 8
human volunteers, axial images were acquired at the narrowest stenosis of the carotid artery with a scanning
protocol slightly modified from that of the phantoms to suit for human scanning. The axial images from the
8 TEs were fit for T2 in each pixel with a simple mono-exponential model for generating T2 mapping. The
accuracy of the images at the same location between the T2 mapping and the 3 weighted images were
compared.

Results: The results from 4 known types of tissues showed that 4 major groups of tissues were classified
with T2 mapping. Each group of the classification has a frequency over 60% of the maximum frequency,
while T1W, T2W and PDW images were classified with intensity contrast into 2, 2 and 3 groups, respectively.
However, the study in the specimen phantoms and the human volunteers were not validated due to little
concordance of slice location between the images and those of the pathology section.

Conclusions: The T2 mapping showed more accurate classification in known types of tissue phantom
compared to those of the T1W, T2W and PDW. However, the study in humans may need further study.
Bull Chiang Mai Assoc Med Sci 2014, 47(1): 37-44

Keywords: atherosclerotic plaque, plaque characterization, soft plaque, vulnerable plaque, T2 mapping
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Figure 1 Cross sectional image of a tissue phantom (A) including fat (upper middle), cartilage (lower middle), clot blood (ribbon arrow),
and red meat pork (white arrow) is compared with T2 mapping images displayed in gray scale (B) and color mapping (C), TIW (D), T2W

(E), and PDW (F).
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Figure 2 The phantom images from figure 1 were analyzed by histograms. T2 mapping (4) shows that 4 groups of data have frequency
fraction over 60% of the maximum possible. TIW (B) and T2W (C) demonstrate that only 2 groups have frequency fraction over 60%,
while the histogram of PDW (D) shows that 3 groups have frequency fraction over 60%.
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Figure 3 An example of histology image of carotid plaque specimen (A). MR images acquired at identical location but different data
acquisition techniques, T2 mapping (B and C), TIW (D) T2W (E), and PDW (F).
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Figure 4 Example of carotid plaque imaging of a volunteer diagnosed with carotid plaque stenosis. T2 mapping (4) and (B) show
differences of T2s inside the plaque by color and gray scale mapping. Different intensity inside the plaque from TIW (C) is hardly noticed.
T2W (D) and PDW (E) show different intensity inside the plaque but tissue chracterization requires a combination of all weighted images.
Arrows) indicate ICA plaque. Asterisks indicate the luminal of ICA. Annotation (ICA) Internal carotid artery, (ECA) External carotid
artery, (TIW) T1 weighted image, (T2W) T2 weighted image, (PDW) Proton density weighted image
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Effect of crude ethanolic extract of Ratchadat (Brucea amarissima) fruit on cell
cytotoxicity and Wilms’ tumor 1 protein expression in K562 leukemic cell line
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Abstract

Introduction: Leukemia is a hematologic cancer. It is characterized by the uncontrolled production of blood
cells. It has been shown that leukemic cells overexpressed WT1 gene level compared to normal blood cells.
Ratchadat (Brucea amarissima) is a herb that its fruits have been used in traditional Chinese medicine to
treat malaria, amoebiasis as well as cancers.

Objective: The purpose of this study is to investigate the cytotoxicity effect of crude ethanolic Ratchadat
fruit extract on K562 cells and the effect of non-cytotoxic dose on Wilms’tumor 1 (WT1) protein expression.

Materials and methods: The cytotoxicity of crude ethanolic Ratchadat fruit extract on K562 cells was
determined by MTT assay. The WT1 protein levels were examined by Western blot analysis.

Results: The crude ethanolic Ratchadat fruit extract showed cytotoxic effect on K562 cells with the inhibitory
concentration at 50% growth (IC, ) value of 1.6+0.18 ug/mL but did not affect PBMCs. Non-cytotoxic dose
(IC,,) value (0.6+0.03 pg/mL) of crude extract decreased WT1 protein levels at the various time periods of
24, 48, and 72 hours by 16, 38, and 43%, respectively. In addition, at 48 hours of incubation with various
doses (0.4, 0.6, and 0.8 pg/mL) could reduce WT1 protein levels by 12, 37, and 45%, respectively.

Conclusions: The crude ethanolic extract of Ratchadat fruit could induce cell cytotoxicity and reduce WT1
protein expression in a dose- and time-dependent manner. However, it did not affect PBMCs. It also exhibited
strong anti-cancer properties higher than vincristine (chemotherapeutic drug) for 16.5 fold.

Bull Chiang Mai Assoc Med Sci 2014, 47(1): 45-52
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Figure 2 Cytotoxicity of crude Brucea amarissima fruit extract on K562 cell line and PBMCs (n=5) by MTT assay. Data are the mean

+sem of three independent experiments.
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Table 1 Cytotoxicity of crude Brucea amarissima fruit
extract K562 cell line and PBMCs

Experiment IC, (ug/mL) IC_ (ug/mL)
K562 cell line 0.6+0.03 1.6+0.18
PBMCs 17.6%6.30 92.2+7.83
PBMCs : K562 ratio 29.3 57.6

2. n1swWssuInguyavasanAnagIudINWasIBARNUYTLAL
Un0nsdnA3uUASaRAU (vincristine)

dawSoud Uumﬁmamﬁwmuwmwﬁ@ A2ELaN
woaiugnadiTaniieduesaaudaiuanfiaialdanyn
uNanaBH3"® LA uﬂulﬂumainmwﬂwu 259 daLRee
277 wmwmiaﬂwmumnwaswmmw@ummmwu
1.6 ug/mL manTarhansLTasuzS I aEenuImIZIEL

wiia k562 le¥anas 50 lupmziiasanasgIu vincristine
T eduanududwyindy 26.4 pg/mL Feanansarinans
imaduzSaadennimnziaessiia K562 lasesas 50
(gﬂﬁ 3) MnuanInaaasinaaslfifuinasaianeung
NrdaiinnuduisdaimasuziSadadaarnlaaninen
ST riaduesaawyiniy 16.5 i (15199 2) 31
WA saNaneUKaNTaaiaNduNsdalTaauzS
Watiaaan ldaninsuadinvasieiuasadu

3. NSUBVENSANANYUWASBARKRONISANS:AUNIS
uanveanlussuddunwesiuluisadu:iSoiindenuoiwn:
13ovuiin K562

FSETANEIUNAINTIARILLaNI%E AT HUAIY
Lﬁuﬁuﬁvl,mﬂuﬁwiamaﬁu Sofiadoauwzaesria
K562 (IC, ) Aanududu 0.6 pg/mL mmsnamw@ums
LLamaaﬂmaﬂ'ﬂmmaumuaﬂu"l,ﬂmmm s Anago
24,48 Wz 72 mTM WinAUSaeas 16, 38 uas 43 mumml
(Eﬂ‘n 4) Fa1ndl 48 waz 72 $alug VeIMIIEITIY
AUIETMINFIRNARUIUNULTAR VLTI TALE oAU WL
Boiriia K562 uszilduimdnmesia Adanuidadu
%088y 95 (p<0.05) WONINNHIZHZIAAYNANINAFAD 48
Falug El'amelﬁLﬁuﬂﬂ"Bfmaammﬁwmumﬂwaiwéﬁ'ﬂ
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Figure 3 Cytotoxicity of crude Brucea amarissima fruit extract and vincristine on K562 cell line. Data are the mean valuetsem of three

independent experiments.
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Table 2 Comparison of crude Brucea amarissima fruit extract and vincristine on K562 cell line
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Figure 4 Effect of crude Brucea amarissima fruit extract on WT'1
protein expression in K562 cell line. The WTI protein expression
level was assessed by immunoblotting after treatment with 0.6
ug/mL crude Brucea amarissima fruit extract for 24, 48 and 72
hours. GAPDH was used as loading control. Densitometry was
used to quantify the protein levels and graphed as the percentage
of vehicle control. Data are the mean valuetsem of three
independent experiments. Asterisks (*) denote value that were
significantly different from the vehicle control (p<0.05).
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Figure 5 Effect of crude Brucea amarissima fruit extract on WT'1
protein expression in K562 cell line. The WTI protein expression
level was assessed by immunoblotting after treatment with various
doses of crude Brucea amarissima fruit extract for 48 hours.
GAPDH was used as loading control. Densitometry was used to
quantify the protein levels and graphed as the percentage of vehicle
control. Data are the mean valuetsem of three independent
experiments. Asterisks (*) denote value that were significantly
different from the vehicle control (p<0.05).
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Abstract

Introduction: Medical Technology students have high risk of infection from blood and body fluid borne
diseases. Knowledge and awareness of the Universal Precautions enable them to be safe from infection.

Objective of the study: Current study aimed to develop the Test of Knowledge and Awareness of Universal
Precautions in Department of Medical Technology, Faculty of Associated Medical Sciences, Chiang Mai
University and to examine its content validity and reliability.

Materials and methods: Research methodology was divided into 2 phases; the first phase was the
development of the Test of Knowledge and Awareness of Universal Precautions and examination of content
validity of the developed test. The second phase was the examination of reliability: test-retest reliability and
internal consistency.

Results: The results from the study revealed that the developed test had content validity by selecting the
items that had an Index of Concordance>0.5 judged from 3 experts. The examination of internal consistency
and test-retest reliability was conducted in 146 second and fourth year students in Medical Technology in
the academic year 2553, Department of Medical Technology, Faculty of Associated Medical Sciences, Chiang
Mai University. The analysis of Cronbach’s alpha coefficient revealed a medium to high consistency of the
Test. (a between 0.46—0.98). Using an intraclass correlation coefficient (ICC) to examine test-retest reliability,
the developed test showed medium and excellent test-retest reliability (ICC between 0.50-0.85), except the
item of hygiene and sanitation in part of the Practice of Universal Precautions that had low test-retest reliability
(ICC =0.36).

Conclusions: It can be concluded that the Test of Knowledge and Awareness of Universal Precautions in
Department of Medical Technology, Faculty of Associated Medical Sciences, Chiang Mai University has an
acceptable validity and reliability, except in the subtest of hygiene and sanitation that needs refinement
before using to test.

Bull Chiang Mai Assoc Med Sci 2014, 47(1): 53-60

Keywords: universal precautions, knowledge, awareness, Medical Technology
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Table 1 Number of selected items that had an Index of Concordance >0.5

Topic test

Number of selected items that had an Index of
Concordance >0.5

1. Knowledge of universal precautions
1.1. Principles of universal precautions
1.2. Workplace accident preventions
1.3. Using personal protective equipment
1.4. Hygiene and sanitation

2. Attitude in practice of universal precautions
2.1. Principles of universal precautions
2.2. Workplace accident preventions
2.3. Using personal protective equipment
2.4. Hygiene and sanitation

3. Universal precautions practices
3.1. Principles of universal precautions
3.2. Workplace accident preventions
3.3. Using personal protective equipment
3.4. Hygiene and sanitation
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Table 2 Cronbach’s alpha coefficient of each topic test
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Topic test Cronbach’s alpha coefficient

1. Knowledge of Universal Precautions 0.46

2. Attitude in practice of Universal Precautions 0.98

3. Universal Precautions practices 0.76

Table 3 Intraclass Correlation Coefficient (ICC) and level of reliability of the test
Topic test ICC level of reliability

1.  Knowledge of universal precautions
1.1. Principles of universal precautions 0.77 excellent
1.2. Workplace accident preventions 0.71 good
1.3. Using personal protective equipment 0.54 fair
1.4. Hygiene and sanitation 0.78 excellent

2. Attitude in practice of universal precautions
2.1. Principles of universal precautions 0.73 good
2.2. Workplace accident preventions 0.52 fair
2.3. Using personal protective equipment 0.50 fair
2.4. Hygiene and sanitation 0.59 fair

3. Universal precautions practices
3.1. Principles universal precautions 0.62 good
3.2. Workplace accident preventions 0.85 excellent
3.3. Using personal protective equipment 0.61 good
3.4. Hygiene and sanitation 0.36 should improve
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Abstract

Introduction: Myofascial trigger points (MTrPs) is a common musculoskeletal pain problem among office
and computer workers. In physical therapy, the hot pack followed by ultrasound (HP+US) and the ultrasound
followed by hot pack (US+HP) also have been using for treatment of MTrPs pain. However, these therapeu-
tic sequences have not been investigated for physiological effects.

Objectives: The objective of this study was to evaluate the physiological changes on therapeutic sequence
of hot pack and ultrasound over the myofascial trigger point of upper trapezius muscle.

Materials and methods: Thirty subjects (i.e., 24 females, 6 males, age between 27.3+4.3 years) with latent
myofascial trigger point of upper trapezius muscle received both treatment conditions i.e., HP followed by
US (HP+US) and ultrasound followed by hot pack (US+HP) by random with 24-48 hours interval between
sessions. The outcome measures consisted of tissue blood flow: TBF, supra-thermal threshold: STT, pressure
pain threshold: PPT and visual analog scale: VAS that were measured at baseline, immediate, post 30
minutes (post-30 min) and post 60 minutes (post-60 min) after treatment.

Results: The results did not demonstrate a significant difference in physiological changes between the
treatment conditions (p>0.05). Considering the treatment condition, the tissue blood flow and pressure pain
threshold were significantly increased from baseline for both treatment conditions (p<0.0001). The supra-
thermal threshold and pain visual analog scale did not significantly improve from baseline for both treatment
conditions.

Conclusions: It may support that both treatment conditions potentially provided clinical benefits on TBF and
PPT, but not for VAS and STT. This study may provide clinical application of physical therapy’s modalities
for treatment of myofascial trigger point and musculoskeletal pain conditions.
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Table 1 Data of tissue blood flow (TBF) and pressure pain threshold (PPT) over trigger point of upper trapezius muscle

(MeanzSD)
Tissue Blood Flow; TBF (flux/min) Pressure Pain Threshold; PPT (kPa)
Conditions
Baseline Immediate Post 30 min. Post 60 min. Baseline Immediate Post 30 min. Post 60 min.
HP + US 11.28+3.90 59.44+41.24* 41.96+28.76* 30.78+24.50* 182.30+£31.05 201.16+40.10* 207.16+44.31* 218.46+41.60*
US + HP 12.1544.59 66.57+28.94* 33.52+18.62* 28.14+£17.17% 168.40+£29.14 193.76423.77* 205.83+24.00* 214.704£26.59*

vargig: idanuuanediiuvesansudy (baseline) sswirtnioulyvasnrsfing uazluinvanuuansvadhilividymeaifvesnng Tasarsniaienlyves

mafnp; * wanevagedvpdagyneaia p<0.0001 wWspuiieuiunaun1sine (baseline)
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Table 2 Data of visual analog scale (VAS) and supra-thermal threshold (STT) over trigger point of upper trapezius

muscle (MeantSD)

Visual Analog Scale; VAS (10 cm scale)

Supra-Thermal Threshold; STT (100 mm Numerical rating scale)

Conditions

Baseline Immediate Post 30 min.  Post 60 min.  Temperature Baseline Immediate Post 30 min. Post 60 min.

45 °C 49.20+24.71 43.45+23.99 42.78+26.05 43.23+26.97

HP+US 7.16x2.17 6.34+2.36 6.52+2.44 6.26+2.43 47 °C 60.70+24.82 61.08+24.70 63.68+29.35 59.63+26.80
49 °C 86.98+18.11 88.66+16.43  89.35+15.17 88.91£17.29

45°C 46.81+21.20  43.28+26.39  40.25+25.14 40.23+21.36

US+HP 7.18%2.32 6.72+2.58 6.52+2.78 6.62+2.67 47 °C 64.06+25.37 62.46+29.61 66.01£27.49 60.56+27.48
49 °C 89.38+17.40  87.45+17.51 88.03+17.33 89.78+15.59
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