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Review article

PET-MR medical imaging technology

Nathupakorn Dechsupa*

Center of Excellence for Molecular Imaging, Department of Radiologic Technology,
Fuculty of Associated Medical Sciences, Chiang Mai University, 50200, Thailand

Corresponding author (Email: Nathupakorn@cemithai.com)

Abstract

Hybrid medical imaging technologies are originally occurred by a limitation of technology
that is not giving clinical information completely in each one. Thus a further data acquisition
by another modality is required. The diagnostic efficiency of diseases by a medical doctor is
depending on clinical evidence-based information. Increased number of correct clinical data and
evidence of patient is useful to a medical doctor in diagnosis and therapy and finally is health
benefits to patient. It has two basically ideas in development hybrid technology are to improve a
potential and performance of diagnostic machine and to fulfill complementary clinical information
of patient. PET-MR imaging is a new medical imaging hybrid technology integrated from PET
and MRI systems. Some advantages of MRI are high spatial and temporal resolution, provides
anatomical structure and especially soft tissues, and no ionizing radiation like CT scan. PET
provides insight into physiological and pathophysiological processes. It is also highly specificity and
sensitivity. These advantages of PET and MRI are included simultaneously in PET-MR systems.
PET-MR systems are potential and highly performance compared to PET and MRI system. This
hybrid technology is a new challenge as a tool in many research areas and medical imaging
applications. It is useful for diagnosis, therapeutic planning and monitoring, and drug development.
In this review, principle of PET-MR systems, research and development, and clinical application
are discussed. Bull Chiang Mai Assoc Med Sci 2013; 46(2): 81-106
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Table 1 Disadvantages and advantages of different clinical molecular imaging modalities*®

Vol. 46, No. 2 May 2013

Modality Clinical Sensitivity Spatial Temporal Contrast Cost Image Advantages | Disadvanta
Application (M) Resolution Resolution information ges
(Year) (um)
CT (X-ray 1972 10° 10-50 msec High Medium Anatomy High spatial | Patients are
Computed and resolution exposed to
Tomography) Function radiation
with CAs
SPECT (Single 1950s 107 500-1000 min Low Medium Function High Low spatial
Photon Emission sensitivity resolution,
Computed long-lived
Tomography) isotopes
PET (Positron 1985 10" 1000 min Medium High Function High Low spatial
Emission and sensitivity, resolution,
Tomography) Metabolism | short-lived cyclotron
isotopes required for
generating
some
isotopes
MRI (Magnetic 1980 10° 10-100 msec High High Anatomy High spatial | Particle
Resonance and resolution size is often
Imaging) Function large,
which
restricts in
vivo
delivery
us 1960 >10° 50 msec Medium Medium Anatomy High spatial | Few probes
(Ultrasonography) microbubbl and resolution, available
es per ml Function cost
blood effective
Ol (Optical msec High Low Function High Restricted
Imaging) 10° 1000/1-5 sensitivity, depth
-Fluorescence 10° 1000 high detection
-Bioluminescence spatial
resolution
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(a) Current MRI
Molecular

Imaging

Sensitivity/
Specificity

Clinical
Utility
1 Very Low
2 Low
3 Good
4 Very Good
5 High

Clinical

Availability

Anatomy

Function

Temporal

Spatial

Development
Technological  Prospects

Maturity

(c) HYBRID PET-MR

Molecular

Imaging

Sensitivity/
Specificity

Clinical
Utility
1 Very Low
2 Low
3 Good
4 Very Good
5 High

Clinical

Availability ~ Technological

(b) Current PET
Molecular

Imaging

Sensitivity/
Specificity

Clinical
Utility
1Very Low
2 Low
3 Good
4 Very Good
5 High

Clinical

Availability

Anatomy

Function

Development
Prospects

Maturity

Spatial

Anatomy

Technological

Maturity

Temporal

TN 46 uui 2 waumAu 2556

Function

Temporal

Spatial

Development

Prospects

Figure 1 Diagrams represent an overview of the strengths of (a) MRI, (b) PET and (c) hybrid PET-MR. Starting at

the origin, the further one traverses along a given axis (1 to 5), the better that particular attribute is fulfilled. MRI

can provide superior tissue structure, spatial resolution and the technology is widely available. However, MRl is not

strong in the area of molecular imaging and its sensitivity/specificity is also somewhat limited. PET on the other hand,

has poorer clinical available, spatial and temporal resolution than MRI but it is extremely specific and is also very

sensitive. PET is valuable for functional study and molecular imaging. In a hybrid PET-MR capable of simultaneous

measurement of all the chosen attributes are fulfilled in entirety.

Figure 2 PET-MR imaging with BrainPET system in a volunteer. Three representative orthogonal slices demonstrate

(upper row) the alignment of anatomic (3-D T1-weighted MRI), (middle row) metabolic images ('°F-FDG-PET), and

(lower row) fusion imaged PET-MR."
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Table 2 A comparison of PET-MR system from major vendors
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16-18, 21, 23-24

Vol. 46, No. 2 May 2013

(versus one hour or more for
sequential exams). Touts speed,
lower radiation dose and greater

anatomical data.

available whole body PET/MR
imaging system. Also claims to
produce up to 70 percent less

jonizing radiation than the PET/CT.

Item Vendor/Product name
Siemens Healthcare/ Philips Healthcare/ GE Healthcare/
BIOGRAPH mMR (molecular MR) PHILIPS INGENUITY TF PET/MR PET/CT + MR |
SYSTEM
How it works: PET and MR technology is housed in | Places MR and PET scanners almost | Combines the data, not the
one device, providing a single 10 feet apart, with the patient table in | equipment. MR and PET exams
image. A PET ring detector fits inside | the middle. The table rotates so the are performed sequentially, with a
a 3T magnet combine, patient will be scanned in the exact shared patient transport gurney
simultaneously acquiring MR same position in each machine system. Patient remains in same
anatomical data and PET functional sequentially. Data are merged via position on the table, moving
data. specialized software. between rooms/devices. After
sequential exams, the GE system
merges the data set.
Features: patient only gets scanned once The PET and MR machines can also Can also use PET/CT and MRI
work independently. independently.
Claims: Can scan the body in 30 minutes Industry’s first commercially A financially responsible solution.

2011 North American Frost & Sullivan
Award for new product innovation for

the Biograph mMR.

Space needed 1 room as normal 3T MRI (33 m3) 1 room 2 rooms
Clinical
available
- Asia No Data No Data Yes
- USA (FDA Yes Yes Yes
approval -06/08/2011 -11/23/2011 -GE highlighted its FDA-cleared
(5610(k) PET/MRI system during the SNM
clearance) 2011 meeting in June
- EU(CE Mark) Approved 06/2011 Approved 01/2011 Yes
- Ociania(TGA) Siemens Ltd - PET/MRI system Philips Electronics Australia Ltd - No Data
ARTG number: 188470 PET/MRI system
Registered: 24/08/2011 ARTG number: 193622
Registered: 7/01/2012
Awards Siemens Healthcare received the

*FDA is Food and Drug Administration; ** CE is Conformite European Marking; *** TGA is Therapeutic Goods Administration.
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(a) Positron emission and annihilation (7]

Coulomb interaction:
Positron reach to thermal
energy then combines with
electron and annihilates
yielded two anti-parallel
511 keV gamma photons

Unstable parent Proton decays to neutron
nucleus in nucleus= positron and
£.9.2%F, 4Cu, Ga neutrino emitted

(b) Type of coincidence
——— Assigned LOR "“ﬁh Annihilation event O Tissue material

o
' PET module

e,

§ 1

",'"“i
Ring PET
detector

ST

Scattered
coincidence

Random True
coincidence coincidence

Figure 4 Principle of positron emission tomography; (a) positron emission

and annihilation, and (b) type of coincidence.

Table 3 A comparison technical information of commercially PET-MR systems®™*’
Biograph mMR Philips Ingenuity TF PET/MR GE Healthcare
Siemens' technologies Acheiva3.0T X-series
Philips
MRI module
Field strength 3 Tesla 3 Tesla 3 Tesla
(Discovery MR750w)
Bore size 60 cm 50 cm 70cm
Maximum FOV 50x20x50 cm 50x50x45 cm 50x50x50 cm

System length

199 cm

157 cm

173 cm

RF Coil

32-chanel RF Tim ( Total
imaging matrix) [102 x 18] [102
x 32]

X-Series Integrated Body Coil

OpTix optical RF technology
GEM Suit

Field Homogeneity
(Vrms)

<1 ppm

Measured in a 12 cm-radius

0.5 ppm
40x40x40 Volume (cm)

Gradient strength
(Amplitude @ Slew rate)

MQ Gradients (45 mT/m @ 200
T/m/s)

The Quasar Dual Gradient System
(80 mT/m @ 200 T/m/s

High performance whole-body
gradients (44 mT/m @ 200
T/m/s)

Helium consumption

Zero helium boil-off technology

Zero helium boil-off technology

Zero helium boil-off technology

PET Module

PET Detectors

MR-compatible PET detectors;
mMR block detector:

APD 3x3 arrays

PMT

Time-of-Flight No Yes (Astonish system) Yes, for time of flight (TOF)
information and/or a 3D model
of the PET point spread
function (PSF)

Scintillator LSO 8x8 arrays (4 mmx 4 mm x LYSO (4 mmx 4 mm x 22 mm) LYSO (4.2mmx6.2 mmx30 mm)

Crystals (Dimension)

20 mm)
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Table 3 A comparison technical information of commercially PET-MR systems (cont.)

NEMA Standards Siemens mMR PET/MR

NU 2-2007 test

Philips Ingenuity TF PET/MRI

Discovery-690 PET/CT

The scatter fraction (SF) | 37.9%
at20cm, 27 cm, 35

cm diameter cylinder

26%, 35%, 42%

37%

Noise equivalent count 183.5 keps at 23.1 kBq.mL"
rate (NECR)
NEMA cylinder
(diameter)

20cm, 27 cm,35cm

88.5 keps at 13.7 kBg.mL,
41 keps at 9 kBg.mL',
16 keps at 5.8 kBa.mL”

139.1 keps at 29.0 kBa.mL”

(at center of bore)

Spatial resolution

(FWHM, mm):

Transverse (1 cm) 4.3 4.7 4.70
Axial (1 cm) 4.3 4.6 4.74
Radial (10 cm) 5.2 5.0 5.06
Axial (10 cm) 6.6 5.0 5.55
Tangential (10 cm) 4.8 5.3

FOV 21.8cm 18.cm 156.7 cm
Coincidence timing 4.5ns 6 ns 11.7ns
Timing resolution 2.93ns 525 ps 544.3 ps

Energy resolution 14.5% 12%

12.4%

The absolute sensitivity 15.0 keps/MBq

7.0 keps/MBq

7.5 keps/MBq

WHLAAN (Y,; gyromagnetic ratio, WnNzEsnRamaan)
fannnzdusulilsneuianwingy 42.58 wnnuldse
RONART AIUUTAINLIIEUINLIIVEAN 1.5 LAY 3
waan ldsmeuaziinonuiiansues 63.9 uaz 127.8
wWnnzEsaaNansy Uninnalaauinudinanian
lusmaurng ) Melusanieasiiianiaesiainas satiu
LL‘]_I‘LIZ?:NLLﬁiLﬁ'a@gﬂu@iN\‘iﬁ@uﬁmtﬂmﬁﬂﬂﬁﬂiﬂﬁ‘m‘ﬂu
UedauaziinsdniFaesnlasfifianieiinung (parallel)
WAZLNAIUNRAN IS UAUNNUALUANYAN (anti-parallel)

UAKATINTBIALNNLALANTRIlUTAaU (net magnetization

vector; NMV) agdiianialdlunuaifanfuimnerasauns
WNLAANTAN mﬂﬁmﬂﬁmwﬁﬁm (radiofrequency; RF)
fwhiuasdaninesuedilsnan (resonance frequency)
ldsmauazgandaunaauiazagluaniusnsysu
(RF excitation) M liaunsudinansantasllsnauinFAnig
Weawn @it ldannuuoaunsusiudnuan Lﬁ@ﬂﬂqmlﬁ
ﬂ?ﬁlumwﬁﬁwqﬁﬂﬂmau%ﬁmmmwwﬁwmamm
’Lugﬂﬂﬁumwﬁamqﬁuﬁu waza N0 udy N nule
AREARYATUATNN (RF receiver coils) uanemtialain

volume caoils, surface cails, intracavity coils LAz phased-array

Table 4 Numerical data for the positron-emitting radionuclides used in PET*®

Nuclide Half-life (min) Specific Decay [3»+ Energy (MeV) Range in Water (mm)
Activity (% B")
(Ci/umol)
Maximum Mean Maximum Mean
“Rp* 1.27 150,400 96.0 3.36 1.50 16.5 4.0
c 20.4 9220 99.77 0.9601 0.3856 4.1 1.1
*Ga* 68.3 2766 87.7 1.8991 0.836 8.2 2.9
“F 110 1710 96.7 0.6335 0.2498 2.4 06
*cu 768 245 17.87 0.6529 0.2781 2.9 0.64
7 4704 39.9 23.0 0.897 0.397 4.0 1.18
ha 6048 31 11.0 1.5323 0.6859 6.3 2.3
12.0 2.1350 0.9736 8.7 35
***Rb and *’Ga are produced by radionuclide generators.
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Table 5 Physical properties of scintillator materials commonly used for PET detector

A 46 auun 2 waumAu 2556

30, 31

Scintillato Composition Density Zeff Linear Attenuation Probability of Light Decay Scint Hygros Refractive
r material (g/cma) coefficient at Photoelectric output time emission copic index
511-keV gammas Effect (%) (ph/MeV) (ns) wave
(u, cm”) length
(nm)
BGO Bi4Ge301 271 75 0.96 40 9,000 300 480 No 2.15
LSO Lu2Sio5:Ce 7.4 66 0.87 32 30,000 40 420 No 1.82
LYSO Lu0.6Y1.48i05:Ce 5.37 54 0.50 33 46,000 53 420 No 1.81
Nal:Tl Nal:Tl 3.67 51 0.35 17 41,000 230 410 Yes 1.85
Csl:TI Csl:TI 4.51 52 0.44 21 66,000 900 550 Slightly 1.80
GSO Gd2Sios:Ce 6.7 59 0.71 25 8,000 60 440 No 1.85
LGSO Lu1.802Si03:Ce 23,000 40 420 No
LuAP LUAIO3:Ce 8.3 64.9 0.95 30 12,000 18 365 No 1.94
YAP YAIO3:Ce 55 33.5 0.47 42 17,000 30 350 No 1.95
LPS Lu2Si207:Ce 6.2 63.8 0.71 29 30,000 30 380 No
LUAG Lu3AI5012:Ce 6.7 62.9 0.75 27 5,606 510 No
BaF2 BaF2 4.9 52 0.44 2,000 0.6 310 No 1.49

coils gAVNe NMV aznauAugan uziRsviauney
nslEFunAsuiasAnamile arlunisAundug
ADNULLANVTDINAINITHAUAANE (relaxation time) U84
IUTM?DquLLﬁ]'@:’,LfI@Lafﬂ’%LL[ﬁlﬂﬁi’]ﬂﬁuiﬂ%u@gjﬁ‘]_lﬂ')’m
wunuduaallineu (p) viadauedasatly (spin) waz
RWInda (attice) L arstalaans avsumualanuay
asdaalaslamluuiundnadesiullsneuiiianson
nMedRdy N ANanT laazilnaaaa i uTud oI
pauAngfimsaoninanitnenly 2 fene Aomu
NANNIDIGUINLNIANTAN (ongitudinal axis w3e T1)
AUy Z Lasuuamanniuaususiuanman
(transverse axis Y138 T2) MUALTIULLILNL Xy DeNdeu
NMV Tuwuaunnis z 1l M wazluiuaunu xy Tonilu M,
3IANHTONAUALE NMV vIyaanuiouni z Tugssng
(Flip angle, o) i 10, 30, 90 Uaz 180 ®3AlALINIT
ﬂi"mwiwmmmﬂ?iuﬁm B) lunsdifinandny o
NMV Toivings 90 a3 SlaRnmudynnddsneuns
wavdsaninisliudavgelipdunnadangaznud
M avfansnrAunaUed g dunsw
Nl s (longitudinal relaxation Ve T1 recovery;

M=M_x[1-e™") atlureallsnauasnnennasanuls

ALUAIWIAABN LFaN3NA spin-lattice interaction Tuanue
N Mxy azaanenzdynnaaasiunmrianidiuugas
=M

xy0

% e-TE/TQ)

(transverse relaxation or T2 decay; I\/Ixy

M?@L?ﬂﬂdﬁﬁmmﬁmmwﬁﬁm FID (free induction
decay) mnﬂ@mﬂ@@ﬂimﬂﬂmau M azifinainns
LLromLﬂ@ﬂuwmmm”mﬂmﬂum‘lmﬂummmmmmﬁ
L‘V\l@i (dephasing) AINNIILNA Spin-Spin interaction WAL
anmsldasianeressunnLanman (inhomogeneity
of static field B)** ludaiiiaasedoynyios NMV szneu
ANEIATY YL M uaz M PINMULAZ AN NI DIATY YT

TR/T1 -TE/T: 2)

winansla (intensity ocp.[1-e™ e ATANNUSIU
ANNVUIWLLLEIUTRaU AR T1 (= 0.63M ) uaz
T2(=037M_

nsliAudane TR (repetition time) WazAILIAINITHIL

& A A X o
) aeaileiiie™ (N33 6) wazliuiuAiaan
Atyrynd TE (time to echo) dnyrynnuaalisaaulunnn
(xy,2) 5197 azgniiulSlununfiFandn k-space uazay
gnulaafluninidnenslesnowazasoamatiagFas

NIUENBTN (fourier transform)

2. SEULLNT-LANBSUULNMSNATUAN LT DAL
salginanadnesiundEninudizariuasiiuusem
WSNUATLIEA AN T UL S ue TSI AU
AusgnInssuwLazLeNanFlaatanysaituy g
WAWNIAINNITUIFIATIATALANAINTLNNTATNNINAND
TldluglasAusingn™ © fouandduglil 5 2aunou
FamsaadauuuuientedsruiinniSaun aidun

AUENAIY 65.6 . TA1NNI0lAADLAFINTULENDNT
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(X FOV 1um 25.8 931.) dnaanldfuuanasiniis (wall
fusznineiansadammuazszuseslefilsznaudae
AUIRINILALUAABEA (gradient coil) WATAIUTZLL
WlANYAN (magnet cryosat) TuuAazlngarany
(PET module) Usznavldfaadiusng AN TLAT
1. daunAndunaiaLnasd (scintillators) lunszna
989 LSO #afianauiiifia Aewainizaendsnudu

Table 6 Tissue specific T1 and T2 values at 1.5 Tesla®
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Innsdesadnedalnnaugs ldladennnudu way
AnantiEn1eilandrosndneiunidaus uansd
N34T 3 HAN LSO A¥nnaieaunauunenas (u 8x8
wn9) AesvinmtnTiasulSanuueauifiadulnnau
Wudyynwas navnldnanduiiaiainesdaunabn
anflunafisdsrannmnsnunstudauazseanden
9890 luusaziFinazidenldnaniiunnsnaiuuse

Tissue T1 (ms) T2 (ms)
Liver 675+142 54+8
Kidney 559+10 84+8
Muscle 1123119 43+4
Gray Matter 1136191 87+15
White Matter 889+30 86+1.5

lumszna LSO lasflawnauansineiu i LSemug
\@anld LSO 1unm 4x4x20 av.uu. Lismialdidanldunan
LYSO 111/ 4x4x22 AL.NN. AAULTEMABLaanld LYSO
PR 4.2x6.2x30 aLLuN. Tusrnumm-iEneniiidluny
FARTinAT W AR ALTIEUNLE AN gINAN R Fazgn
ANl TaunaTianas iy LSO (4x8 array; 2.22 x 2.22
x 5 139" Yoon warAne lAES 4TS LU LLUVAN TR
M97999A (8x8 TRIATYUINY) UsenausiamanTIadntin
sanaulnlndainarsioaiiomue 12 lugausaalu
auvuifiduriugudnansTun 16.3 T8, wazmin
3.2 au. dmivldluszuuliaatininm-1anens famsa
Foluusiazlugaszgnniinadsiieiudny g urunay
mnﬂ?iuﬁmmma‘xuuLﬁu@ﬂﬂ@ﬁqﬁiﬁlﬁwﬁﬂ Lu(1.9)
Gd(0.1)SIO(B):Ce UM 1.5 x 1.5 x 7 ALLNN. 113U 20
x 18 wanifusaudasdynnesinaan nnmaaeadly
dleidesuyanaglumyldnimnmRlafidynneuno
\Hesnaunuuiianuanmidaensiaunmdetag
antan®

o e

2. d9UAINAIUIMULAS (photodetector)

v asudyonousniudoyonodnwin sanseada
Tunnfiazldsaniuszuuisueniledluiodalug
Aasunsaulauasimuinaseadnmadio ludausnlsd
MINEUAULLLAIRTIRIALALLITE L LR WANUNEILES
AMNATAAAAILTLEENENT 2-3 LuATlUE9Fa PMT
(photomultiplier tube) ﬁ@fgmﬂiﬁ@mw,uﬁﬂﬂmw,l,m Fin®

flaqriutiasldinialalentiinazanaesis (APD, avalanche

photodiode) ﬁﬂﬁﬁ’]ﬁ‘ﬂwuﬁiﬂﬂuﬁﬁLLﬂLMﬁﬂﬁﬁWl’mLLNQQ
|Fuazilaunnfian Pichler wazansz 2006) 1814 LSO-APD
usansadalussuunwn-idnensauin 7 wmaan* APD
ansnsnedynnalnneuligaga 10° usdarind
PMT (10° APD azgnaanuuuiiiuenisdsing« iy 3x3
u g (g 5) etdlsAfnisirunindygin
wanieldaulussuummAdailudeiinieg 3aaeu
WlngdafRnaneieas (slicon photomultiplier; SiPM) 1
fansaadauasinneutslviangaluilagiu® dednhy
pzaesTiaviAelninailunezaaeudinislalen
(Geiger-mode avalanche photodiode; G-APD) uaziidaEen
Iganuansde laun sannnsalnaawaAiaes e NG
(multi-pixel photon counter; MPPC) wazlaanainninna
LANtiMes (solid-state photon counter; SSPC) AadALlWABL
giniiflauaiian dnsgnenadryynnilussiuga
waziinanloseauinudinansan aelazuniswmun
drusuni1sldidusansoadnlnmeud viuszuy
in-Lanenfuazala-LEnens 1w gnwmulussLuRaadn
DOI-PET uazgzuu 4D-MPET (4 dimensions magnetic
compatible module for positron emission tomography)
Faflulasannsimungusionsaadmnrlianisldaly
AUANLNIANaE A Taadnisniausannunisldwan
LSYO Fauniu SiPM wWFguineununishd APD wWuan
SIPM Hnsiindnynaiiindiuasaetauessagmmn
ulasuwlanieand APD Tnaanansadnaruaulnneu
IR 1-1000 Ilmew YHRWALANNTNNAIN APD
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2

WANNMAEN ANV AENAL PMT (109 19 APD
waz SiPM aansnvnanulamealAaunausivanldiniiau
fiu PMT satuaaiinnsld APD uaz SPM ilusamsaadn
Tuszuumm-Lauansla® © ¥ doyvnuanaasnsld SiPm
TuszuLmm-lEnanSAan SiANNITUNIUG NI EWINa
sy’ memmmﬂﬁﬂ;mwm“fuﬁugmugﬁ APD Azl
MsL@en (gain drifts) 1eedtyynnafiatu 3.5 Wefidus
ROBIANLARTY TIFiNAAaNITUFLUAAT oYM T TUNIL
fnasiaaalalunisdnlingdiuazamaianisdndiunm
PIANTTIALUNITATINNIWINN'Y Yamamoto LavAny
wuAnsTudngine s unilasununndu 10
wlesiussansndsunlasgumgil 1.5 asAaiTaa
wazthanldlussuuAn-LENeNFLULRAWANY L 0.15
wiaan laalainuiianarunaudyainwnwsasnala
wsiAn SNR lunwidueanidaanadlunisaianinauag
Y Maramraju wazAnie (2011) lfansindased "
C-raclopride Wag 2-deoxy-2-"®F-fluoro-D-glucose AN
ANBINUAILTTULLNN-LENDITHATUANY TOINLIL 9.4
Maa1 FaufanTaada LSO-APD fiafretulusnudn
WAFTYYIUNNTILNIUANNANATARANT BTN LA AU
wmsnasNnuaziinasian SNR fn®

3. druranadunns (preamplifier ASIC board)
rvaspsnednyn i ligeausasanagiuunncas
BlapnTailnd ASIC (application specific integrated circuit)
Feflnanadeadtyonns

magnet shielding coil

primary magnet coil -
gradient coil
PET camera

RF head coil

9-Channel
driver board

Principle of PET-MR module

Figure 5 Principle of simultaneous PET-MR system.

LSO array

Crystals

3x3APD array

9-Channel
preamplifier
ASIC board

A 46 auui 2 waumAu 2556

4. @uluAysyne (driver board) /9ATyTYID
Tihlilgetnsnidinansedindan wanifiudayaliiia
NITATNNIMANATNTENITATINNINNNNIATTIURLIL
2D vi3a 3D Aall

flaqriuiaiasnn-iduanigiudlulansw
WEaLBNen3 (Siemens Biograph mMR ) WU N9
AUBENIANLYTIMULTEUINTZULIALALSE LN e
FaNNI0aFenNINNNIT e AUl ATIE TR LI
1o Idlunadaaiu wiewesdinudasinssuumm
mmuﬁqﬁqﬁmﬁmfgmﬂuﬂmmLL;JLm‘iﬂmﬁ' 3 naan
seurtandnanile wasilmensiuag Syngovia lunis
NN LU N-LENBNTUTRATIININRNZTTLL
nazsrudnensledld srumwm-iEnaniilides
meufiteresiiln/lundfesduensledns @3 ms)
FiuudlulansWidudneniidaunsalda¥ienn
lnnzianensleatnanadls”

3. NMSLARIAANAUNAINUAIELENANS e (MR-based
attenuation correction; MRAC)
wnasnInmeufiiiaanueuifiaduiionaoui
dufanans Wy iedeiiaaaruiuiunainuans
ALNANNTGIUARENANNULALAZONAAN BURAZ NN TNFITL
Salainsepnaniluase sauasdenalinimmaionaes
1a3inaulignies andudasdinisuiAinisanvan
(attenuation correction) WasInuaaslnmaus 511

B vr
B rer

air/vacuum

wall

PET module

N

Avalanche
Photo Diodes
(APD)

Integrated
Cooling
Channels

18, 40
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Aladiarnsauliaslumiananaming o Wnsaiuanaluesa
Weazldaieninauntiuasninszatafavesans
ndrfadnudlieynalndnsounaziuvtanisiia
waudfiadulusanadlfatsgniaauaugaansidldlu
NN9IANLFN NI AL ANTBIANTLNATINRAYE LHULAY
fuszuLImm-TRfiRasinsuiAInsaaneun ALY
iflasanniniAadsngmsaineanisiuuayinindianssn
IngilaquildgiilunisuiAinisannau (CT attenuation
correction)  AMFULNN-LENBNTLUNITLAANARIA T
uwnaariuinreansguidandsnurednaou deiinng
QoL AENAIULAATN 2 AR Ae 1) MIAANEUNAINY
14l RewleIanHaTeIns A UL e IaUINUNMAD
warARTUAIF I ANy nFansasdiannsa g
ez 2) meaaneundwnuradinewisnilede
we9itae uananmaglasuasludiureuRiaedailne
ANNNIAANBUNGNNUAaTUNY Aaealialduanile
Wunedndynnaasldsnau @y uANNAINTeY
mwdnendlenil q Sanusenndesiua HU lanans
A vy MwdNensleeanszanuareINAREHANANN
adnslndlAasiulianunsnauunaanainiuls wagmiy
LAVIANHNTDAUUNTENININTEANUAZBINABBNANTIWLE
sty UnNAzuAnssiusnlatfinszgnaziinig
aavaundanuredineuldglusnziendliionis
aanaungiurediney sofuiaiuanuimees
tnAdeiiazuirnisaanarluszunmmn-idneslignies
B flaqiiussuumy-daendldfimeimuAznauien

550 pAemATANIT

ARV BUNFINUBENAILITAENU
AFUNUTINNTAANAL (1 -Map) ENT0LLNARNNTLEAN
nsannaunaswasnsaninmauldihy 3 53 fail
1. Segmentation-based methods lunng
@’WLLuﬂﬂﬁjNLﬁj@Lﬁ‘ﬂ@@ﬂLﬂuﬂ@N°1 uazdAnduilszdng
neaaneunaIuilenty HuaanIuiANsanneay
Wﬁqmuﬁﬁwmnﬁ@mﬁumixumwm-tﬁumﬂuﬂﬂﬁmﬁuﬁ
ansnsouteldiiiu 2 duneu Tmm?*'mmmmmmju
Helfiaannnsnenflelagenfaanuuananeas
AN NTDIA Y I ULAREANLTA T ULIALAS
doutlsznevmaaiialiie™ 1HHA109NNIAANBUNEII
Hhudady wazarntuiwuslasnisusndiudas
AnueasiFndulsyavanisannauanig WaSnslszeni
T lunnsdnsnisuandauiiedaluaneuazdniu
¥a19nn8 (whole body: WB) lunsafranmidnenslalu
ileidlefifian T2 fidusnn N3N (cortical bone, tendons,
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ligaments, menisci, and periosteum as well as brain, liver,
and spine) aaulunnsenniasuinisaAneLuNAIT 511
Aladiannsaulaas Aaassuiadlng dluanesass
dndaurasnszgniinnyiliiinisaanaunasuIedans
ndriadiinazansegludney luiledeanasdaurngg
yinldenn daqiuldRaduiadiisaunndmiunisang
MwaNad Aa UTE (Ultrashort-Echo-Time; ~ 8 Tallasaunii)
Lﬁ@i%@%’wmwmz@mﬁ@ Wit (cortical bone)®”” Keereman
WaTADLY (2010) LAgF 1N WIN-LENaN TN UN e LA
anesnydlagyinnswiAINTaaNausa NN TaAL
Wad UTE uagl4d7 (CTAC) eviaaamadiaiinnnssuun
AUNTEAN Lﬁmﬁlaﬂd@mgm wazeINALALNATERANATA
1ade 5 1Wlaflius® daemnallad Catana uazAMzaTN
mvn-iEnenfresanauazuunnguiaidioaaniy
nIEeN Lﬁmﬁ@@'@m;m wazene lnafidndndsydng
ARNDUTILAL (inear attenuation coefficient, T.™) NNU
0.151 @u." 0.096 @ waz 0 da.” ANaAL™ Berker
wazAny (2012) lia1sunad UTE triple-echo (UTILE)
Tuananaiiasuazauuniiedienantu a1me © 5.
Hadelasiu (0.090 . ™) dedaseu (0.100 . ) LAy
nszan (0.172 . )™ Tunnraienmiasennanisldan
Fuad UTE ilesuunnszgnasgndnifudeiaseu
Taiflmnnamanzannanzgadldioalunsawnuiuig
Fafimaianmesuunngaiiledeadlutog 35 nqu
deoidle 1un 01nna dean Hededauyy ladfuuas
dedailaildlaiu gannsldarduiadlug i 2-point
DIXON®"® T1W-3D TSE THRIVE®, 3D-T1W TSE spoiled
gradient echo® Waz 3D-T1W multistation spoiled gradient
echo® LTlusu

2. Atlas- and machine learning-based methods
NRanmInenenuulasidynnuaeaduansle (nten-
sity) HAELAUAINITAANAUNANNULUEN (Hounsfield unit;
HU) ¥ SAndns@ananisannounasnuifuu i
(pseudo CT) wantinlltunAIn1sannaunasanulnnay
TuszuunuuulAeanuds CTAC lunisaigndeya
\Euansleuazds (MR and CT Atlas data base) 1iuvinlg
Ingaianwanenfleuarnndilugiaaauieaanul
NAUUIATITULAZN AN NN TVUALTELAT (intensity-
MR, -CT) Tusiunudasng - Ingvinlugilagsauausnn
wazthAeassnTuinuazasaflunuy template) 1315
\Wanuazvinugdn u fAugtlaaseluadafasaiienm
Euanilagaelislnnaaianildiu MR Atlas §1w5Uaa
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unFwauile (machine learning-based) ﬁu%mﬁﬂ‘ﬁ'ﬂ;ﬂ@
Atlas Usznaslunisdngiuuy (pattern recognition) 184
mwsaansFauiaedllsunsinsAuI AT UNTY
(Kernel machine) Immmmﬁj"ﬂu (Gaussian process regression)

WASTINVUAAT i budBnuEa (voxel) TR ALARILML

52, 62 66, 67

£748937N Atlas NqN189 Hofmann™ * wag Johansson
TERmuInTuAAdaedatetnsieilasieannas
auflulumsadennduanidmiunisuiainisannau
WANTU

3. Reconstruction of attenuation maps from
emission data TunaliRszuumm-aviglaaazldionn
Tduunazluniraunudiuuuaasanfawaz AT ezall
sandauurudeddliflananuluniedrssiioan
Fynunnusunautruncated artifact) il ndatAnes
ddinflaguanaunfiuiiniaauny (ield of view; FOV)
LLGiZiWMﬁI?%‘LI'LILWV]—L@GN@'W%ﬂW?@;Nﬂ’]WﬁQﬁflgﬂ’m‘w
Fodlinalunsawnuunuasiszaanfiazanuaudnals
UWUTULALINUNIIWNN-T - AuiadasanaaInITun
Amsasmenngintlunsainan e es FOV 2a4
Lﬁu@ﬂﬂ@ﬁqﬁunﬁWmeﬁ@guaﬂmﬁ@ FOV (Jaqtiuan
NNGA 50 T3.) %“Laigﬂmvﬂﬁ?u VU NTENENNTNLULDA
aFnw-LEN e ST L dduanesdiasaglalagn
m”m‘i'sﬁm,wmz@%iu@n FOV nqa1@4 Delso Way Martinez-
Msller AlEuilnmiuasldafraunlunissamann
dounaudivnelliiumn (reconstruction) daeiAannsvinune
ﬂ"]mmmmuwz’q’qmumm‘ﬂ”@aﬂ@mwwaﬁl,ﬂwfzmﬁmﬁm

LAEINUANNANLALIAUNINALNL (truncation correction)®”

8869 ¢ FEmMTALNUALA LTI BNITHUAAINITANNDUNAIINU

TUTLLUNN-LENBNFEIUTLNNTATIINTNIIFD

4. g5dFaunauaz 1S N 159d
AUSUTTULLAN-LANaNS
wiladalrassuandlunnaned 4 axnsofaeain
L‘iT’ﬁ‘].JISJLE\]Q@M@WH‘HﬁmﬁLﬂu@ﬂ?%’aﬂﬂ% (Biomarkers)
viu nglaa nenedlu nealudu llsfiu wennued
wauAUes nialawnuadiniuTawinesuaziaulsyd
s SR IR AR NLAZ AN NN SN TSR
Pazvantiamumiasing q Tdagneanimnzianzauasdniug
ALLNANLEATN ANTLNATUELAR N1TYNIULRITARLAY

29,70

s0tlsAlARUL ™ AN ATTIRNTLUTLULLNNFIANTIN
7 a0 dn g Al us s UL N-LENaNT &AnFUNITASa

MNLENE1TlaUaNANNEIUIBIATALRAR AINNUIIFUNN

A 46 auun 2 waumAu 2556

LL;JmﬁﬂLL@zﬂ@ﬁﬁi”umﬁm;mﬂmﬁmLLé’qﬁﬁw@rﬁi@mw
ANTATRININLAZTRslsA ATl uAeE nTLLENenS e
(MRI contrast agents) flhafldaudAtyvinlinnienansla
fanuandauazfinandnunngiuseslsageiu ans
wWiausnsasnanafinuaniiuasmisunnuindvse
walsuNniuAng (para- or ferro-magnetic agents) Lo
Mavlesay wu wnalsdiilan Gd™) waaniila (Mn®)
VIBLan (Fe™) soavavaneanlod (superparamagnetic
iron oxides; SPIOs) L{luasAdsznavluluanadinalunis
Wasuulasdsuandantaiiedornliaonauni
aeddilinaunlanuulas Snisazanneinaunusvgn
dota (ocal magnets) TuileifauaziAndunstiseniu
Tsmeu dawasaraainsaanasnaadilsnauialiugg
T1 uay T2 90atiiaifiotiu - iy Gd-DTPA, Gd-dTP-MB,
Gd-DOTA fiwasianisiisANadnsasdoyunnninly
WALA TIW @31 SPIOs ANARBNITANAIUBIAIINATINY
gaanwlumatla Tow usu arsiFausiidluyn
weluladinnsafranmidlilunatnuazriiunisiuses
210 FDA lugiudega MICAD (molecular imaging and
contrast agent database) atuesaulatl (Uiuilzeangn
F19B9UT 8 WnsAN 56) 3 236 $18N1T ANAIUIL
Vaviain 1,361 $18Ms 7R e NN ANENAE Avsuans
WReuFnENanSlefininsAneAseiiveau 154 snenns
wazHIUW FDA Wa% 12 7180137 aandenlunsysoiinis
AaRsnaa @i fAaaiulaeiannzanunlumalula g
NN RN RN AT T eumnalletnamnn
ANNTATNNNATUIATIATIN NTATNNTNUABAABA
gnN1765190INN13VINUL B9 T ULAE IR
STAUTARNAUNIZNINT Y AADAAUTRIUNAN LS8
FafifivisnnuantAnnansaaidadalsauaznisinelsn
(theranostic agents) @f;ﬂ,uimL@qmamlﬂ@ﬂ?zqﬂﬁﬂ%ﬁu
Temsina 1 Iasanglulsanzi5a” famsnad 8
wazluilaqiulddniswmuiansilFausneaina

)27 2 NNIUNN-

UANLAIRTIAIA (multimodality probes
Lﬁmmafmnﬁ?u?ﬁmgiu%ﬁﬁm@uﬂaﬁﬂﬁwﬁ*uma‘ﬁm
annuazRamamadsiuinin meaunwiedensiss
LAZANIINTZANEFIIBINLITY FIM19971 O

5. AR UNARAIUSUSLTULINN-LANDS
asunadTldlussuudnenTlealnfiainisn

liuszuumm-idnensiauasltsaniuansilsaunle

R eniu s uRaanailLngYin MRCA msainemm
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Table 7 PET radiopharmaceuticals as molecular imaging probes

29, 70

Vol. 46, No. 2 May 2013

SSTR2, 3, and 5

*Ga-DOTANOC

Biochemical Process Specific Target PET Radiopharmaceutical Application
Blood flow Simple diffusion ["*O]water, [''C]Butanol Oncology,
Neurology,
Cardiology
["°F1-BMS747158 Cardiology
Metabolism
Glucose Hexokinase [mF]FDG Oncology,
Neurology,
Cardiology
Choline Cholinekinase [“C]Choline, [WBF]ﬂuorochoIine Oncology
Free fatty acids Thiokinase [''CIPalmitate, 14-["°Flfluoro-6-thiaheptadecanoic acid Cardiology
Fatty acids (FA) TCA cycle, FA synthetase [''ClAcetate Cardiology
Fatty acids TCA cycle, acetyl-CoA synthetase 2—[1BF]quoroacetate Oncology
AAs AA transport, protein [''CIMethionine, [HC]S—Hydroxytryprophan Oncology
synthesis [WBF]FIuoroethyI—L—tyrosine, [18F]—FACBC (Fluciclovine)
AAs Aromatic L-amino acid 6—[18F]Fluoro—l—m—tyrosine Neurology,
decarboxylase [WSF]FIuoro-I-dopa Oncology
Bone Hydroxyapatite [18F]Fluoride
Proliferation Thymidine kinase ["'CIThymidine, ["°FI-FLT, ["*F-FMAU Oncology
Hypoxia Intracellular reduction 60mmCu—ATSM, [mF]FMISO, [mF]FAZA, Oncology
and binding [°FIFETA
Angiogenesis avBS integrin receptor [WSF]»Ga\acto»RGD, [18F]—AH111 (Fluciclatide) Oncology
Apoptosis Phosphatidylserine I-Annexin V, *Cu-annexin V Oncology
Receptor binding SSTR SSTR2 *Ga-DOTATOC, “Ga-DOTATATE NETs

Estrogen receptor

Estrogen receptor

16-0-' °F-fluoro-17-B-estradiol

Breast cancer

Androgen

Androgen

16B—18F—ﬂuoro—5(x—dihydrotestosterone

Oncology

Dopaminergic system

Dopamine D2 receptors

["'CIRaclopride, [18F]Fallypride

Neuropsychiatry

Dopaminergic neurons Dopamine transporter ["'clcocaine, [”C]B -CIT, [''CIPE2i, [WSF]FP»CIT Neurology
Dopaminergic neurons VMAT ['cIpTBZ, [°FIDTBZ

Serotoninergic system 5-HT1A receptors ['"cIDWAY, ["'cIcuMI-101, [*FIMPPF Neurology
Serotoninergic system 5-HT2A receptors [18F]Altanserin, [wF]setoperone Neurology
Serotoninergic system Serotonin transporter ["Cl(+)McN-5652, ['CIDASP Neurology
Microglia PBR receptor [''CIPK11195 Neurology
GABAA receptor complex Benzodiazepine site [HC]FIumazemI, [18F]flumazeni| Neurology

Tumor antigen binding

(immuno-PET)

Carbonic anhydrase IX
PSMA

HEGF receptor (HER2)

"*-.cG250 chimeric mAb
*Zr-DFO-J591 mAb

*Zr-trastuzumomab (Herceptin)

Renal cancer
Prostate cancer

Breast cancer

Senile plaques

Ab
Ab and NFTs

["'cIPiB, [11CIBF-227, [ *F13'-F-PIB
F-AV-45, [*FIBAY94-9172 (AV-1),
["°F1AZD-4694, ['*FIFDDNP

Neurology

Gene expression

Herpes virus thymidine kinase

[“FIFHBG

Gene therapy
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Table 8 MRI contrast agents and clinical applications™
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Agent (abbreviated name)

Application

Target

GdAB42 (Gd-DOTA-pF(ab’)24.1)

Alzheimer's disease

Beta amyloid plaques

Gd-DTPA-g-R826

Apoptosis

Phosphatidyl serine

VCAM-MPIO-P-selectin

Atherosclerosis

Vascular cell adhesion molecule-1 (VCAM-1)

CLIO-Tat Cellular MRI Hematopoietic and neural progenitor cells
FluidMAG Cellular MRI Human mesenchymal stem cells

EP-3533 Fibrosis (myocardial infarction) Collagen

EgadMe Gene expression Beta-galactosidase

Gd-DTPA-CMAG-A,

Hepatobiliary imaging and liver cancer

Asialoglycoprotein receptor (ASGP-R)

Gd-DOTA-R832

Inflammatory diseases

Vascular cell adhesion molecule-1 (VCAM-1)

Antibody-vectorialized CD3-

specific particle

Lymphoma imaging

CD3

CR2-Fc-SPIO

Nephritis

Complement C3 fragments

CLT1-(Gd-DTPA)

Thrombosis and atherosclerotic plaque

Fibrin-fibronectin complexes

RGD-USPIO, ¢(RGDyE)-USPIO

Tumor angiogenesis

Integrin owvB3

OCT-USPIOs (USPIO-PEG-OCT)

Tumor detection

Somatostatin receptors (SSTRs)

SPIO-PEG-FA

Tumor detection

Folate receptor (FR)

Gd-DOTAMA-C6-GIn

Tumor detection

Glutamine transporter

USPIO-anti-CD20

Tumor detection

CD20

MnMEIO-Herceptin

Tumor detection

Human Epidermal growth factor Receptor 2

(HER2/neu, ErbB-2)

SapC-DOPS-10

Tumor imaging

Apoptotic cell

Gd-DTPA-D3-PEG-CTX

Tumor imaging

Matrix metalloproteinase-2 (MMP-2)

TCL-SPION-Apt(Dox)

Tumor scintigraphy/therapy

Prostate-specific membrane antigen (PSMA)

Table 9 Multimodality imaging probes

Agent (abbreviated
Application Target Agent (Composition) Reference
name)
. "*F-NaY0.2Gd0.6Yb0.18Er0.02F4 72
F-cit-NPs Cell labelling Non-specific
nanophosphors
“Cu-Gd* -EP-2104R Thrombus imaging | Fibrin 73
- *'Cu-Fe304-DOPA-DOTA, 74
Cu-SPIOs o
o Stem cell labelling Non-specific Cu(MnO)7- DOPA-DOTA,
Cu-MnO )
#Cu(Mn0)20-DOPA-DOTA
o integrin “Cu-DOTA-Iron oxides—coeted cyclic 75
Cu-DOTA-IO-RGD Tumor cell imaging
avp3 arginine-glycine aspartic (RGD) peptides
*Cu-DTPA-CLIO-VT680 “Cu-Labeled diethylenetriamine 76
or*cu trireporter Atherogenesis Macrophages pentaacetic acid (DTPA)-CLIO-Vivotag 680
nanoparticle (VT680)
o #Cu-DOTA-Iron nanoparticles-coated 77
Cu-DOTA-HSA-IONPs Tumor imaging Dopamine receptor
human serum albumin
Near IR fluorescence dye, ZW800-embed 78
ZW800 Sentinel lymph
Tumor metastasis mesoporous silica nanoparticles (MSNs)
@MSN@Gd@64Cu nodes . o
labeled with Gd™ and "~ Cu

WATANITUANE @ NIENTNLINTR » AANTTHLNTA @ F9RWMATA

97




Bulletin Chiang Mai Associated Medical Sciences

vasaluAIas Philips Ingenuity TF PET/MR ‘lsun atmm
pulse sequence senaumae 3D multi-stack spoiled T1W
gradient echo, flip angle 10°, TE 2.3 ms, TR 4.1 ms, small-
est water-fat shift’> *°, T2 weighted single shot fast spin
echo sequence-HASTE, UTE (ultra short echo), 2point
DIXON®"® T1W-3D TSE THRIVE®, 3D-T1W TSE Spoiled
gradient echo® Laz 3D-T1W multistation spoiled gradient
echo™ dauanduiadau - Agnlddmiuszuumm-iiuens
Town fMRI, perfusion, proton-density weighted, T2-
weighted, GRE: gradient echo diffusion, 2D multi-echo
GRE (magnitude and phase), FLAIR, 3D-MPRAGE, 3D-
SPACE, GRAPPA, 3D-VIBE, 3D-CISS, 3D-STIR way 3D
T2-weighted TIRM LHupsin® 2

nuAdenaznslszana liwn-laxanslunispaiin
srunn-iEnenFlegnldlunnsaddinunntusi
Frunzise wala anesuazszuulszam aafienw
WALBAT @Lquﬁﬂu@ﬁmmm% ANTYINAUTBIANDY'
28 pauleit uavAMz (2005) leAnuzSanadlugiae
28 778 lAYVINITUINIWANAINNITEINNTNALLETT
WAT59E FET (O-(2-"®F-fluoroethyl)-L-tyrosine) lulviam
3D wazNIWLENBSLe (1.5 Waa") ArewmATiA MPRAGE
WAz FLAIR $98AU Gd-DTPA andawnuiulagldlisunss
ABNAIADT (MPI tool version 3.28; ATV, Kerpen, Germany)
wuANEllunIRTRIalAanauantaan 96% Lilu
93% WARANMNAIINIZRENISIaNaLANTLAN 53 11y
94 wesiiug avhnsnsadiasadaaszuuissenile
WAZTZULLNN-LBNITANAIALY Herzog WULNNNTIE
a1959@ "®F-fluoro-ethyl-tyrosine (FET), "'C-flumazenil wa
BEFP-CIT Tun1985 4N NaNadssUuInn-LaxNens lng
AT aInTIRTAINMEULLY (2.5 mm LSO-APD system)
IdluglasAnindniua 3 maan Winnisiannmia
HEMUWIANITUENULEZEINIIMNITATINNINANDIAETTLL
WNMAeNegelni® Ledezma uazAnsz (2009) leild
“F-FDOPA \fluansundaiadisinanallagend "*F-FDG lu
meafumwiledieanasiia Gioma lugilaadaaszuy
INNLAZANNARENTAF NN ENBTLlasaNnLan TG ay
N9 TIW Waz T2W aMntitinnmannaaadssissn
daurununiellsunsy Mirada Fusion7D (Vital Images,
Inc., Minnetonka, MN, USA) A3IaNLALNLNTBINSLT
ARAARBINLNTATANTRY "F-FDOPA 4 90 wefidum
WATNITUBNATWAUIY DINZTIAIETELLLNN-LENBT
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TuilanSaufausunisimaunuitesasinaien®
Jon Shah wazaniz (2012) Uszynaldszuuinm-1duens
ANNUTIAUNUILIANEA (3 UaT 9.4 naan) lun9aienIn
seuvtlszann lngldinainisadeaniniaaaiaunad
vanguLavasluagn 1 9alae anilsyaunsniresdis
Martinez-Maller TUN17@5NNWRZITIFN 7 11U NI59aNed
NiFaanld wvieszulszam uvSeRengnuann uay
ATNNINNITNTLANLUATANANNTBINTITE AIENITATIS
PNAN-LE 1O F RN BT HIZUAYNNIE TN N IAA
vlduas sl dans i B aumnesan e snaasg 1wy -
FDG, *®Ga-DOTATOC uay ''C-Choline WuU31N19659
nmwanizedtizadliTrasinagean 45 Wil wazng
aammissaltiaangegn 70 wii®  dau Garibotto
wazAnis (2013) Wnantiaandn 2 dalus neasnenIn
wn-tanansuuvafiudauludilaiilulsaaneuas
szutnlazamgnynasuaslugtos il fanadugs
waznsldszuninn-iinen ST unFaaTa e85y
(AN "°F-FDG) Azuagnanni1snsaanianefaeLnm-ans’
Fruusmnnn-aiazldrudianuiedgeluanieies
lenassaT (2-3 AaaTIAM) wazanaNTINErTIENIFlY
NITAFNNAN (NN5LE CF-FDG alasuTunnusaddana
09 7-15 RaddAFnTue UL Funusaanls) lnaagld
1Fa1uFadsantszannl 20 RaaTi3m° Buchbender way
AN (2012) 1AVINNNTIRA LAY UARILIUNUAZNNT
nszangranzifludiosnziFeunu 14 g poanaiie
DWI (diffusion weight imaging) Ing/a319n1nAaes LuLAm-
LS NN FULILTARANLINAN ADC (apparent diffusion coef-
ficient) LazA1 SNR (signal to noise ratio) Tuilalion °
souasuannsnszansfrasnzsdulaaiiila
waztlaszuumldfimnuumansneiuesnadidadAynig
aiA™ Drzezga WazANL (2012) ANtNETloanz5antinging -
Wi NzifaRamls nzifasnun s ldlvn) azisadaiden
NUSHU NeiSaRuseu Nuifarennress avisanandds
NZFINNTUUNLATNZITIMaaAa MT LHUAN A1u9U
32 918 FAHTEUULAN-LENDTULIUNA UaNYsiL UL S
nalunsaanwisialeantianndn 20 wndt waild
¥msdnA1 SUV 189 UF-FDG lwiilaidieaziesanann
wazfiiiadedu Hun fu den sudeu nITANLAY
n&aile WBsuRauiuiuNnsSRdasmadan- 39
Tnelfunndaasfinyinnissziliunnsasanuuuanseay
wusaaameilalinasumsuaniasai etz
WAEINULAZAT SUV AAAMELNN-TNAZlAININNaNInAE
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sEULI-ENans uAliiavinnisliuan suv Wauiy
n&siiaznudnaziinnsazanaas F-FDG lwilaiie
fasdadniunzigandlussuumnn-37 viadaais
suv luiiaidieszisaitldanniasesssuuiadlszans
ANNNANNLEALT IS LN (spearman correlation coefficient)
ﬁquhﬁu 0.93% | uLReATL Boss wazAME (2012) Ale
AR AL T LULAN-LENENTENN 0L R AN NABY
vasulassairauaziunisazantes *F-FDG lugtlas
NTIFIHELAZAIAD (8 918) AW ENAUNLIZLLLNN-TT
P TANANNENAUS (R) WiNTU 0.99 WAL 0.96 ANNANSL™
Lee WAZALY (2012) Wm%qmwslumﬁmzr?ju‘lﬁﬁm
nénuLiiaalanie (myocardial infraction; MI) WAy
a1 nenelulasinn-iduans (°F-FDG/Gd-DTPA)
WuAaNsLN AT IR raraNFIA LU AanAuLile
valameannfigaluduil 5 udsannnisiiliian M
Feaanadasiun nnn-gilugilasivaandenuns
TalsunTeongasuiiung) 5 94 aznunITazaNYe3
BEFDG iNTuTim s esniiandsiiiailagnadne
MAANNTLNAAL™ Ratib wazA (2011) Tednengilos
NELTY (AU 62 918) THARNG 7] LU NEFIRaNgnyaIn
Q) nzlFUAIUN (8) Nziadan (5) NzSITRIAaBA
(5) iaaNIAR (4) m‘[mmu@uf:m@ﬂmz@n
(4) NTLTINILAUBINIT (4) [Hasanluanes
(@) fiasanlumadinenns @ wanlusn @) sxisideu
(2) MeaaLmIugLiuNNIIatlsAaNdn (2) waenstluedsai
SINeNBENINAL ] (10) a8NTEF NI ZLLIAN-LENeNS
LWUUATALAIULAZLALUNLNITETINANNLAN-TA AN
SUV 284 F-FDG lwifleifienzise walwilefioduy
6ur anes Uan vidla sy nszan L4 uazndaile
TdfAnuuansnaiu ilafiansandn suv lwilaiile
NUFATTUINUNN-LENBNTUALNN - TR AN ANAUS U
FaeAn R WAL 0.89 uay 0.91 FuMFUAILAALLAS
ANGIAARNASL® Thorwarth UazAE (2011) (ERTIRY
lunguusnfansaldnminisinszuuinn-tdxensle
LHURNATUANY TN IF AT U suwunns SN dilag
LLLIALBaN (Meningioma) A1AL 1 918 ARE3EN1TANE
F9QULL IMRT (intensity-modulated radiation therapy) 1neled
UFannuisdsan 54 1nedl (Gray) IMRT ludsnisinmdilas
ueriinuualasviaifilszananings nFauidien
funtsanaununisineluilaqriuildnisarsnmdas
F7 1n-371 (°Ga-DOTATOC) Faniudnanslaiiarmun
FWUUe UTumsreIneuNzi5a (gross target volume:
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GTVPET/CT+MR) Wwara319Usunnsa1uiunisanasea

(planning target volume: PTV ) RINNIANENTNTIN

PET/CT+MR
Bunnstlvangsagdgnisaianinmn-1duensuuy
HAUANYTOALUANANIANNINA I ATANNATFIUAS
ww-Efifaniudnens winslisruugnuanazaniuney
nMrasINNAauN-TRadl R aiesa e ndiuay
AFNMNAN-LENDNFIYINTU™® Neuner LavAY (2012)
Tinngaunisuaadiuluenaasinsiagld EEG sqaunu
NTAFIININATTUUIAN-LENENT 3 naan B9l

ULAENAUAUNITAS 9N INAd L e N a1 T LalnF

JDALAZIDADEUDILNN-LANDS

ANNFTHUALLAAUIAABETEUINLNN -G
WATLAN-LENBNTU89 Von Schulthess WATADLE (2009)°
mNﬁqsﬂ”w@miﬁﬂm%ﬁﬂmqﬁﬁﬁﬂiuﬁQQixﬂqu@ﬁ
Suguaeanalulafinn-teuenisailanaiadiguy
78.19.76.519 gy qspanihiluanisunazansadliail

AALAY

1. Wn-LdnesliTuasidansulATaas19ae9
dadledeu anas iU weglanszgnldfindinisairenin
LAN-9

2. nsAnmuFaufiaunisarenniiasnanieg
FEPINUNN-LENDNTALIAN-TH wanslififiudnduansle
AdeaananlunisnsaanulussarAuaeInIsNIzanaNsiia
anes 1udu uaznzisalansegn HeaanAdoaiuile
ﬁf«mmixuume-LfSNmﬁfﬁwmmsuumﬁqmwa‘mﬁ%
WTANIWAN-T9A L UNN 78T NINNZITILNeT e

3. w-dnansansnlideyasulaseainanas
nMsvnanuaedadearlAvaneasing [ nsvinmas i
BBUNUANNUUIUUUIBITAR 1ATIATNITAVRANIA LAY
FLNYLNANUAATHN \AAANE NN9RTLALlATaITaa
MINUIDIENDT UBNANTNN-LENanSTaunald
ANENWARNERTLATAAANARTIRILNLA

4. IAV-LANON TN INATBLUUANYTOIENNNTD
afamwnldadnraiisaasnaniuiunisaiienw
Enenslarasnulasiaiauaznisvinenueedanz

5. LAN-LONDNTITUUHNAULLILANYT0IENeNT LD
arunsnldilusamuuaat lun A UA U DALY
IHdedasnafudeyaludianaiivintu

6. drurndldnanslalailise@atdannaliiig
laaau AariunIsunundnasednanslalumalulatiiiy

NARANITUNNE » NENINLINTTA e AanTTHLNTR © F9RWATA 99




Bulletin Chiang Mai Associated Medical Sciences

anuaNsaxiumvainliam Fanusaludilaoasls sy
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7. FTUL-LENNSTIINNIHA UL LENY T0laz
anszazinalunmsaunuitisauilaFaudisuiunis
ALNULLLTIATTZLY

AnRDE

1. fgnnameauunviediadesiluiedatlon
favluen waznszgnitawds

2. MauARMIaANEUNAINLT 511 Aladlannsau
TasmnsLanansledallinanin

3. 7T8TNATUNNTALNUENAININNINNNT]

4. dayansAnmadnlupdtindeivias

5. :Angandninn-7t esannifumnealuladivg
(rrUUW-LENeNFIaaS I TIud TAeTanlszany
4.7 uglavaiiuegfuaandu?)

unggu
WAlLIAENNTAF 9N WA -LENBFIUIAAIN LI
auNudndn 3 maan THFunsfuseuaziareunyIn
Dl uagsdluneadtniet] aa. 2011 Tnafuiem
AWasVAN 3 TN UTIMANUARRU TS ULLAN-LE NS
WUUANYIDILUUAT NN NNNLALEN Tl AL Ao
3 EMARLERR LN T2 UUN-LE N UL N AT B 5D
HNAULAZANANEN DT LALALAS N NANANA AL
WATLSHNABNAUNTZLLAN-LENBT UL LN THANUAN
luwsazszuuiadanmmiludaryAaiuudainandausiy
nusaslisunsuaeniames dmiudayanisndtinuay

Vol. 46, No. 2 May 2013

AREMAINANILLFBNLAZTIINTNIBATAR AL BINAZ
szuutlszam uaztszgnaldlunsnnausunsinenuss
Fanied luantumsoiilaqiudlisudiszuumn-Suens
ansolidayasulasaaing Aunisvineuluseay
waduazlaanaiiiulslomivasdoaiialszinanim
lunsnsaadfiadanazinmlsaliadnen Wmwin1saes
walulaginn-i8uensidliduduaamunsnfiagimunls
anluyn ) du Hedmuaiaalia AnaussEUIANLAMEN
wmedanacllsinaaanslinduingimanzailuday
N13R9293HAAY WMATANITLARINITAANEUNANIUNY
LAZTEUUNITATNNMAN-LENDTT @1H1TORMUINI
suanalalunIsasaiansIAinLasANYNSDILNLEN
Tunasinuasiuniaesuauidindulnnaunesso
panadmlussLLing wazsanTduldsunsupenfiomes
Tunisdanirnnildluusazssunaznisdauiuiy
ARBAITUAIUNITNAUIAITIUTEUANUA AN TN AT TR
szuum-EnenfazdnanTunsmanniuien o e
Titayauntatnaiimeluladauldaunsalily aufn
dselemisiasamaunmdlunisnsaadiiads nsAuwunau
Walsa Madiladadnenedlsa nsmvuaanuzaedlsn
MTYNLNLAEN I RPN T N Ts AT s anAarEL
insanzeluiign athdlsifdmindsandlnesias
Tnandnlsitiaanan 5 1 Asazdimalulationn-1@uensld
dafanadanananedngiinaadadasnsdunsinnis
avranuiuasmalulaiinisaianinnianisunnd
Wn-LeNend 1y Unfsdmaiinazilannanienniinu
AINFAIHANHNTOLUNNTIAANNTBIAAINTAINAIUAY

Suumiesvunn-dnenidiasninidominduga  Sauiuiliiaame

Fufuuazmadeniiadinigs inmn-idnenignilszend

Tlumnamsunnddmiunisnsaadtiadalsanziia nsmn

FNUILY TEETUAENNINITANEBINTIE Uszenaldnulsn
naRngsulsznA

1RVBUNIZAN A.AT.61T NULRANI As.FTUn gaNsunattuss n3.30A Tealsiaiy

dluategalunislimuuziuazasaaunsualiy

‘ 100 Medical Technology @ Physical Therapy @ Occupational Therapy @ Radiologic Technology




01SAISINATANMSIMNEIBEIOTKU TN 46 uuR 2 waumAu 2556

10.

11.

12.

13.

14.

115

16.

17.

LANAITD9DY

Massoud TF, Gambhir SS. Molecular imaging in living subjects: seeing fundamental biological
processes in a new light. Genes Dev. 2003; 17: 545-580.

Miller JC, Thrall JH. Clinical Molecular Imaging. Am Coll Radiol. 2004; 1: 4-23.

Cabral H, Nishiyama N, Kataoka K. Supramolecular nanodevices: from design validation to
theranostic nanomedicine. Accounts Chem Res. 2011; 44(10): 999-1008.

Dzik-Jurasz ASK. Molecular imaging in vivo: an introduction, Brit J Radiol. 2003; 76: S98-S109.
Glunde K, Pathak AP, Bhujwalla ZM. Molecular—functional imaging of cancer: to image and
imagine. Trends Mol Med. 2007; 13(7): 287-297.

Rudin M. Noninvasive structural, functional, and molecular imaging in drug development.
Curr Opin Chem Biol. 2009; 13: 360-371.

Ratib O, Beyer T. Whole-body hybrid PET/MRI: ready for clinical use? Eur J Nucl Med Mol
Imaging. 2011; 38:992-995.

Jon Shah N, Oros-Peusquens AM, Arrubla J, Zhang K, Warbrick T, Mauler J, et al. Advances
in multimodal neuroimaging: Hybrid MR-PET and MR-PET-EEG at 3T and 9.4T. Original Research
Article Journal of Magnetic Resonance, Forthcoming 2012 December 10.
http://dx.doi.org/10.1016/j.jmr.2012.11.027.

von Schulthess GK, Schlemmer HP. A look ahead: PET/MR versus PET/CT.

Eur J Nucl Med Mol Imaging. 2009 Mar; 36 Suppl 1:S3-9.

Seo Y, Mari C, Hasegawa BH. Technological development and advances in single-photon
emission computed tomography/computed tomography. Semin Nucl Med. 2008; 38(3): 177-98.
Hasegawa BH, Gingold EL, Reilly SM, Liew SC, Cann CE. Description of a simultaneous
emission-transmission CT system. Proc SPIE. 1990; 1231: 50-56.

Beyer T, Townsend DW, Brun T, Kinahan PE, Charron M, Roddy R, et al.

A combined PET/CT scanner for clinical oncology. J Nuc Med. 2000; 41: 1369-79.

Bolus NE, George R, Washington J, Newcomer BR. PET/MR: The blended-modality choice
of the future?*. J Nucl Med Technol. 2009; 37: 63-71.

Pichler BJ, Kolb A, Na'gele T, Schlemmer HP. PET/MRI: Paving the way for the next
generation of clinical multimodality imaging applications. J Nucl Med. 2010; 51:333-336.
Shao Y, Cherry SR, Farahani K, Meadors K, Siegel S, Silverman RW, et al.

Simultaneous PET and MR imaging. Phys Med Biol. 1997 Oct; 42(10):1965-70.
AuntMinnieEurope.com staff writers. Siemens gets CE Mark for PET/MRI scanner

[Internet] 2011Junel. [Updated 2011June 1; Cited 2012 October12,]. Available from:
http://www.auntminnieeurope.com/index.aspx?sec=sup&sub=mri&pag=dis&itemID=605154.
Dave Fornell. PET/MRI Enters the U.S. Market: Simultaneous acquisition of anatomy and
function with lower radiation dose is now possible [Internet]. [Updated 2011November 23; Cited

2012 October12]. Available from: http://www.itnonline.com/article/petmri-enters-us-market-1.

WARANITUANE @ NIENTNLINTR @ AANTTHNLNTA © F9RWATA 101




Bulletin Chiang Mai Associated Medical Sciences Vol. 46, No. 2 May 2013

18. For the first time, MR and PET are one: Introducing Biograph mMR. The world’s only
simultaneous, whole-body molecular MR. [Internet] 2010 September. [Cited 2013 January 9]
Available from: http://www.swe.siemens.com/spain/web/es/healthcare/imagen_terapia/
imagen_molecular/Documents/101026_WS_Biograph_mMR_INT.pdf.

19. Heiss WD. The potential of PET/MR for brain imaging. Eur J Nucl Med Mol Imaging. 2009;
36(suppl1): S105-S112.

20. The Power of Flexible Choice: PET/CT + MR - GE Healthcare [Internet]. [Cited 2012 November 29].
.Available from: http://www3.gehealthcare.com.br/~/media/Downloads/us/Product/
Product-Categories/Molecular-Imaging/GEHealthcare-Brochure_Trimodality-PET-CT-MR
pdf?Parent=%7BEBESE998-9B89-48FD-BC63-A7C86FAE3961%7D.

21. See what’s never been seen before, Philips Ingenuity TF PET/MR [Internet]. [Cited 2012
October12]. Available from: http://www.healthcare.philips.com/asset.aspx?alt=&p=http://
www.healthcare.philips.com/pwc_hc/main/shared/Assets/Documents/Nuclear_medicine/
ingenuity_tf_pet_mr/Ingenuity TF_PETMRbrochure_FINAL.pdf.

22. Schlemmer HP, Pichler BJ, Krieg R, Heiss WD. An integrated MR/PET system: prospective
applications. Abdom Imaging. 2009; 34:668-674.

23. Kaplan DA. PET/MR Machines — A Comparison [Internet] | 2011Junel3. [Updated 2012
February 09; Cited 2012December 20].  Available from: http://www.diagnosticimaging.com/
pet-mr/content/article/113619/1877456.

24. PET-MRI integrated hybrid scanners [Internet] 2012 February. [Cited 2012 December 20].
State of Queensland (Queensland Health). Available from: http://www.health.qgld.gov.au
/healthpact/docs/briefs/\WP026.pdf.

25. Delso G, Furst S, Jakoby B, Ladebeck R, Ganter C, Nekolla SG, et al. Performance
measurements of the Siemens mMMR integrated whole-body PET/MR scanner. J Nucl Med
2011; 52:1914-1922.

26. Zaidi H, Ojha N, Morich M, Griesmer J, Hu Z, Maniawski P, et al. Design and performance
evaluation of a whole-body Ingenuity TF PET-MRI system. Phys Med Biol. 2011; 56: 3091-3106.

27. Bettinardi V, Presotto L, Rapisarda E, Picchio M, Gianolli L, Gilardi MC. Physical performance
of the new hybrid PET/CT discovery-690. Med Phys. 2011 Oct; 38(10):5394-411.

28. Bailey DL, Townsend DW, Valk PE, Maisey MN. Positron Emission Tomography: Basic Sciences.
London: Springer; 2005.

29. Vallabhajosula S, Solnes L, Vallabhajosula B. A Broad overview of positron emission tomography
radiopharmaceuticals and clinical applications: What is new? Semin Nucl Med. 2011;
41:246-264.

30. Humm JL, Rosenfeld A, Del Guerra A. From PET detectors to PET scanners. Eur J Nucl Med
Mol Imaging. 2003; 30:1574-1597.

31. Pepin CM, Berard P, Perrot AL, Pepin C, Houde D, Lecomte R, et al. Properties of LYSO
and recent LSO scintillators for phoswich PET detectors., IEEE Trans Nucl Sci. 2004
June; 51(3): 789-795.

32. Lonsdale MN, Beyer T. Dual-modality PET/CT instrumentation—Today and tomorrow.
Eur Radiol. 2010; 73: 452-460.

‘ 102 Medical Technology ® Physical Therapy @ Occupational Therapy @ Radiologic Technology




21sASINATANMSIWNEIBEIIKU

33.
34.

35.
36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Melcher CL. Scintillation crystals for PET. J Nucl Med. 2000; 41: 1051-1055.

Kinahan PE, Rogers JG. Analytic 3D Image Reconstruction Using All Detected Events. IEEE
Trans Nucl Sci. 1990; 36(1): 964-968.

Delbeke D, Israel O. Hybrid PET/CT and SPECT/CT Imaging. New York: Springer; 2010.
Perkins AE. Astonish TF: Technical overview of Philips Time-of-Flight PET design and its
clinical benefits [Internet]. [Cited 2012 October12]. Available from: http://www.healthcare.
philips.com/asset.aspx?alt=&p=http://www.healthcare.philips.com/pwc_hc/main/shared/
Assets/Documents/Nuclear_medicine/ingenuity_tf_pet_mr/452296274041_AstonishTF_
WP_LR.pdf.

Weishaupt D, Kéchli VD, Marincek B. How does MRI work? 2nd ed. New York: Springer
Berlin Heidelberg; 2006.

Elmaoglu M, Celik A. MRI Handbook: MR Physics, Patient Positioning, and Protocols.
New York: Springer Science+Business Media; 2012.

Akber SF. NMR relaxation data of water proton in normal tissues. Physiol Chem Phy
Med NMR, 1996; 28(4):205-238.

Yamamoto S, Watabe T, Watabe H, Aoki M, Sugiyama E, Imaizumi M, et al. Simultaneous
imaging using Si-PM-based PET and MRI for development of an integrated PET/MRI system.
Phys Med Biol. 2012 Jan 21; 57(2):N1-13. Epub 2011 Dec 14.

Maramraju SH, Smith SD, Junnarkar SS, Schulz D, Stoll S, Ravindranath B, et al. Small
animal simultaneous PET/MRI: initial experiences in a 9.4 T microMRI. Phys Med Biol. 2011;
56(8):2459-80.

Yoon HS, Ko GB, Kwon SI, Lee CM, Ito M, Chan Song |, et al. Initial results of simultaneous
PET/MRI experiments with an MRI-compatible silicon photomultiplier PET scanner. J Nucl
Med. 2012 Apr; 53(4):608-14. Epub 2012 Mar 13.

Lucignani G. Time-of-fight PET and PET/MRI: recurrent dreams or actual realities?
Eur J Nucl Med Mol Imaging. 2006; 33:969-971.

Pichler BJ, Judenhofer MS, Catana C, Walton JH, Kneiling M, Nutt RE, et al. Performance
test of an LSO-APD detector in a 7-T MRI scanner for simultaneous PET/MRI. J Nucl Med
2006; 47:639-647.

Del Guerra A, Belcari N, Bisogni MG, Corsi F, Foresta M, Guerra P, et al. Silicon
Photomultipliers (SiPM) as novel photodetectors for PET. Nucl Instrum Methods Phys
Res Sect A. 2011; 648: S232-S235.

Roncali E, Cherry SR. Application of silicon photomultipliers to positron emission tomography.
Ann Biomed Eng. 2011 April; 39(4): 1358-1377.

Yamamoto S, Watabe H, Kanai Y, Aoki M, Sugiyama E, Watabe T, et al. Interference
between PET and MRI sub-systems in a silicon-photomultiplier-based PET/MRI system,
Phys. Med. Biol. 2011; 56: 4147-4159.

Yamamoto S, Watabe H, Kanai Y, Aoki M, Sugiyama E, Watabe T, et al. Interference
between PET and MRI sub-systems in a silicon-photomultiplier-based PET/MRI system.
Phys Med Biol. 2011 Jul 7; 56(13):4147-59. Epub 2011 Jun 21.

WATANITUANE @ NIENTNLINTR @ AANTTNLNTA @ F9RWMATDA

N 46 auun 2 woumaw 2556




Bulletin Chiang Mai Associated Medical Sciences Vol. 46, No. 2 May 2013

49. Yamamoto S, Satomi J, Watabe T, Watabe H, Kanai Y, Imaizumi M, et al. A temperature-
dependent gain control system for improving the stability of Si-PM-based PET systems.
Phys Med Biol. 2011 May 7; 56(9): 2873-82. Epub 2011 Apr 8.

50. Maramraju SH, Smith SD, Junnarkar SS, Schulz D, Stoll S, Ravindranath B, et al. Small
animal simultaneous PET/MRI: initial experiences in a 9.4 T microMRI. Phys Med Biol.
2011; 56(8):2459-80.

51.  Quick HH, Ladebeck R, Georgi JC. Whole-body MR/PET hybrid imaging: Technical con
siderations, clinical workflow, and initial results. MAGNETOM Flash. 2011; 1: 88-100,
Siemens. Available from: http://www.imp.uni-erlangen.de/mri/pdf/magnetomflash.pdf.

52. Hofmann M, Steinke F, Scheel V. MRI-based attenuation correction for PET/MRI: a novel
approach combining pattern recognition and atlas registration. J Nucl Med. 2008;
49:1875-1883.

53. Hofmann M, Pichler B, Beyer T. MR-based Attenuation Correction for PET/MR. In: Klaus
P. Schafers, editor. Correction Techniques in Emission Tomography. CRC Press; 2012.

54. Bezrukov I, Mantlik F, Schmidt H, Scholkopf B, Pichler BJ. MR-based PET attenuation
correction for PET/MR Imaging. Semin Nucl Med. 2013; 43:45-59.

55. Keereman V, Mollet P, Berker Y, Schulz V, Vandenberghe S. Challenges and current
methods for attenuation correction in PET/MR. Magn Reson Mater Phys, Biol Med. August
2012, doi 10.1007/s10334-012-0334-7.

56. Clarke LP, Velthiizen RP, Camacho MA, Heine JJ, Vaidyanathan M, HalL LO, et al. MRl
segmentation: methods and applications. Magn Reson Imaging. 1995; (13)3: 343-368.

57. Bae WC, Chen PC, Chung CB, Masuda K, D'Lima D, Du J. Quantitative ultrashort echo
time (UTE) MRI of human cortical bone: Correlation with porosity and biomechanical
properties. J Bone Mineral Res. 2012; 27(4): 848-857.

58. Keereman V, Fierens Y, Broux T, Deene YD, Lonneux M, Vandenberghe S. MRI-based
attenuation correction for PET/MRI using ultrashort echo time sequences. J Nucl Med.
2010; 51(5):812-818.

59. Catana C, van der Kouwe A, Benner T, Michel CJ, Hamm M, Fenchel M, et al: Toward
implementing an MRI-Based PET attenuation-correction method for Neurologic studies
on the MR-PET brain prototype. J Nucl Med. 2010; 51(9):1431-1438.

60. Berker Y, Franke J, Salomon A, Palmowski M, Donker HCW, Temur Y, et al. MRI-based
attenuation correction for hybrid PET/MRI Systems: A 4-Class tissue segmentation
technique Using a combined Ultrashort-Echo-Time/Dixon MRI Sequence. Nucl Med. 2012;
53:796-804.

61. Martinez-Moller A, Souvatzoglou M, Delso G, Bundschuh RA , Chefd'hotel C, Ziegler
S, et al. Tissue classification as a potential approach for attenuation correction in whole-body
PET/MRI: Evaluation with PET/CT data. J Nucl Med. 2009; 50(4): 520-526.

62. Hofmann M, Bezrukov I, Mantlik F, Aschoff P, Steinke F, Beyer T, et al. MRI-based
attenuation correction for whole-body PET/MRI: quantitative evaluation of segmentation and
atlas-based methods. J Nucl Med. 2011; 52:1392-1399.

‘ 104 Medical Technology ® Physical Therapy @ Occupational Therapy @ Radiologic Technology




218ASINATANMSIWNEIBEIKU

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Steinberg J, Jia G, Sammet S, Zhang J, Hall N, Knopp MV. Three-region MRI-based
whole-body attenuation correction for automated PET reconstruction. Nucl Med Biol. 2010;
37: 227-235.
Schulz V, Torres-Espallardo |, Renisch S, Hu Z, Ojha N, Bomert P, et al. Automatic,
three-segment, MR-based attenuation correction for whole-body PET/MR data. Eur J Nucl
Med Mol Imaging. 2011; 38:138-152.
Hu Z, Ojha N, Renisch S, Schulz V, Torres |, Buhl A, et al. "MR-based attenuation correction
for a whole-body sequential PET/MR system," Nuclear Science Symposium Conference
Record (NSS/MIC), 2009 IEEE, vol., no., pp.3508-3512, Oct. 24 2009-Nov.1 2009.
Johansson A, Karlsson M, Nyholm T. CT substitute derived from MRI sequences with
ultrashort echo time. Med Phys. 2011; 38(5): 2708-2714.
Johansson A, Karlsson M, Yu J, Asklund T, Nyholm T. Voxel-wise uncertainty in CT substitute
derived from MRI. Med Phys. 2012; 39(6): 3283-3290.
Nuyts J, Michel C, Fenchel M, Bal G, Watson C. "Completion of a truncated attenuation
image from the attenuated PET emission data," Nuclear Science Symposium Conference
Record (NSS/MIC), 2010 IEEE , vol., no., pp.2123-2127, Oct.30 2010-Nov.6 2010.
Delso G, Martinez-Méller A, Bundschuh RA, Nekolla SG, Ziegler SI. The effect of limited MR
field of view in MR/PET attenuation correction. Med Phys. 2010 Jun; 37(6):2804-12.
Molecular Imaging and Contrast Agent Database (MICAD) [Internet]. [Updated 2013
January8; Cited 2013 January 13] Bethesda (MD): National Center for Biotechnology
Information (US); 2004-2013. Available from: http://www.ncbi.nlm.nih.gov/books/NBK5330/.
Saeed M, Wendland MF, Watzinger N, Akbari H, Higgins CB. MR contrast media for
myocardial viability, microvascular integrity and perfusion. Eur J Radiol. 2000; 34: 179-195.
Zhou J, Yu M, Sun Y, Zhang X, Zhu X, Wu Z, et al. Fluorine-18-labeled Gd3+/Yb3+/
Er3+ co-doped NaYF4 nanophosphors for multimodality PET/MR/UCL imaging. Biomaterials.
2011 Feb; 32(4):1148-56.
Uppal R, Catana C, Ay |, Benner T, Sorensen AG, Caravan P. Bimodal thrombus imaging:
simultaneous PET/MR imaging with a fibrin-targeted dual PET/MR probe-feasibility study in
rat model. Radiology. 2011 Mar; 258(3): 812-20.
Patel D, Kell A, Simard B, Xiang B, Lin HY, Tian G. The cell labeling efficacy, cytotoxicity and
relaxivity of copper-activated MRI/PET imaging contrast agents. Biomaterials. 2011 Feb;
32(4):1167-76.
Lee HY, Li Z, Chen K, Hsu AR, Xu C, Xie J, et al. PET/MRI dual-modality tumor imaging us-

ing arginine-glycine-aspartic (RGD)-conjugated radiolabeled iron oxide nanoparticles. J Nucl Med.
2008 Aug; 49(8):1371-9.

76.

Zhang H. 64Cu-DTPA-CLIO-VT680. Source Molecular Imaging and Contrast Agent Database

(MICAD) [Internet]. Bethesda (MD): National Center for Biotechnology Information (US); 2004-2012.
2008 Feb 08 [updated 2008 Mar 11].

7.

Xie J, Chen K, Huang J, Lee S, Wang J, Gao J, et al. PET/NIRF/MRI triple functional iron

oxide nanoparticles. Biomaterials. 2010; 31: 3016-3022.

WARANITUANE @ NIENTNLINTR @ AANTTHLNTA @ F9RWMATA

N 46 auun 2 woumeaw 2556

105




Bulletin Chiang Mai Associated Medical Sciences Vol. 46, No. 2 May 2013

78. Huang X, Zhang F, Lee S, Swierczewska M, Kiesewetter DO, Lang L, et al. Long-term
multimodal imaging of tumor draining sentinel lymph nodes using mesoporous silica-based
nanoprobes. Biomaterials. 2012 Jun; 33(17): 4370-8.

79. Boss A, Stegger L, Bisdas S, Kolb A, Schwenzer N, Pfister M, et al. Feasibility of simultaneous
PET/MR imaging in the head and upper neck area. Eur J Radiol. 2011; 21:1439-1446.

80. Thorwarth D, Henke G, Muller AC, Reimold M, Beyer T, Boss A, et al. Simutaneous 68Ga-
DOTATOC-PET/MRI for IMRT treatment planning for meningioma: First experience. Int. J.
Radiation Oncology Biol. Phys., 2011; 81(1): 277-283.

81. Ratib O, Lord M, Becker M, Viallon M, Vallée JP, Loubeyre P, et al. Applications cliniques de
I'imagerie hybride TEP-IRM. Médecine Nucléaire 2012; (36)10: 605-614.

82. Catana C, Drzezga A, Heiss WD, Rosen BR. PET/MRI for neurologic applications. J Nucl Med.
2012 Dec; 53(12): 1916-25.

83. Martinez-Mao'ller A, Eiber M, Nekolla SG, Souvatzoglou M, Drzezga A, Ziegler S, et al. Workflow
and scan protocol considerations for integrated whole-body PET/MRI in oncology. J Nucl Med
2012; 53:1415-1426.

84. Pauleit D, Floeth F, Hamacher K, Riemenschneider MJ, Reifenberger G, Mu'ller HW, et al. O-(2-
[18F]fluoroethyl)-L-tyrosine PET combined with MRI improves the diagnostic assessment of
cerebral gliomas. Brain. 2005; 128: 678-687.

85. Herzog H, Langen KJ, Weirich C, Rota Kops E, Kaffanke J, Tellmann L, et al. High resolution
BrainPET combined with simultaneous MRI. Nuklearmedizin. 2011; 50(2):74-82.

86. Ledezma CJ, Chen W, Sai V, Freitas B, Cloughesy T, Czemin J, et al. 18F-FDOPA PET/MRI
fusion in patients with primary/recurrent gliomas: Initial experience. Eur J Radiol. 2009;
71: 242-248.

87. Garibotto V, Heinzer S, Vulliemoz S, Guignard R, Wissmeyer M, Seeck M, et al. Clinical
applications of hybrid PET/MRI in neuroimaging. Clin Nucl Med. 2013 Jan; 38(1): e13-8.

88. Buchbender C, Hartung-Knemeyer V, Heusch P, Heusner TA, Beiderwellen K, Wittsack HJ,
et al. Does positron emission tomography data acquisition impact simultaneous diffusion-weighted
imaging in a whole-body PET/MRI system? Eur J Radiol. 2012 Dec 10. pii: S0720-
048X(12)00563-3. [Epub ahead of print].

89. Drzezga A, Souvatzoglou M, Eiber M, Beer AJ, Furst S, Martinez-Maler A, et al. First clinical
experience with Integrated whole-body PET/MR: Comparison to PET/CT in patients with
oncologic diagnoses. J Nucl Med. 2012; 53:845-855.

90. Lee WW, Marinelli B, van der Laan AM, Sena BF, Gorbatov R, Leuschner F, et al. PET/MRI of
inflammation in myocardial infarction. J Am Coll Cardiol. 2012 Jan 10; 59(2):153-63.

91.  Neuner I, Warbrick T, Tellmann L, RotaKops E, Arrubla J, Boers F, et al. Multimodal imaging:
Simultaneous EEG in a 3T Hybrid MR-PET system. Nucl Instru Meth A, Forthcoming 2012
August 17, http://dx.doi.org/10.1016/j.nima.2012.08.022.

‘ 106 Medical Technology ® Physical Therapy @ Occupational Therapy @ Radiologic Technology




01SAISINATANMSIMNEIBEIOTKU TN 46 a0un 2 waumau 2556

The application of quantitative SDS-PAGE method for measurement of
extracellular recombinant scFv anti-p17 in crude protein

Kannaporn Intachai’, Chanyanuch Putim’, Watchara Kasinrerk”®,
Chatchai Tayapiwatana™, Bordin Butr-Indr"”

"Division of Clinical Microbiology, Department of Medical Technology, Faculty of Associated Medical Science, Chiang Mai University
®Division of Clinical Immunology, Department of Medical Technology, Faculty of Associated Medical Science, Chiang Mai University

®Medlical Biotechnology Unit, National Center for Genetic Engineering and Biotechnology, National Science and Technology Develop-
ment Agency at the Faculty of Associated Medical Sciences, Chiang Mai University

*Corresponding author

Abstract

The quantitative determination of recombinant protein in crude protein is not commonly
used because the protein is not in purified form. The Sodium dodecyl sulfate polyacrylamide gel
electrophoresis (SDS-PAGE) was developed for quantitative determination of protein. This method
has been use for protein quantitative determinations in many propose such as Tamm-Horsfall
glycoprotein determination in kidney stone disease patient and determination of titin and nebulin in
chicken meat product for meat industries. In this study, the method of quantitative determination
of extracellular recombinant single-chain variable fragment anti-HIV-1 p17 proteins (scFv anti-p17)
from Escherichia coli stain HB2151 by sodium dodecyl sulfate polyacrylamide gel
electrophoresis (SDS-PAGE) was developed by the application of bovine serum albumin as
external and internal standard. The range of detection was 1.875 - 0.234 pg. These results
presented variation coefficient less than 35%. The method applied to quantitative determination
of scFv anti-p17 in 19 of crude protein samples. The quantitative protein concentration results
related to the enzyme-linked immunosorbent assay (ELISA) and western immunoblotting method.
The quantitative SDS-PAGE method is capable for quantitative determination of known protein
from crude protein extraction. This method decreased the purification step, time consuming and
protein yield loss. This application is capable to apply with the other pathogenic protein markers
in the future clinical applications. Bull Chiang Mai Assoc Med Sci 2013; 46(2): 107-121

Keywords: SDS-PAGE, scFv anti-p17, HIV-1
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Abstract

The quantitative determination of recombinant protein in crude protein is not commonly
used because the protein is not in purified form. The Sodium dodecyl sulfate polyacrylamide gel
electrophoresis (SDS-PAGE) was developed for quantitative determination of protein. This method
has been use for protein quantitative determinations in many propose such as Tamm-Horsfall
glycoprotein determination in kidney stone disease patient and determination of titin and nebulin in
chicken meat product for meat industries. In this study, the method of quantitative determination
of extracellular recombinant single-chain variable fragment anti-HIV-1 p17 proteins (scFv anti-p17)
from Escherichia coli stain HB2151 by sodium dodecyl sulfate polyacrylamide gel
electrophoresis (SDS-PAGE) was developed by the application of bovine serum albumin as
external and internal standard. The range of detection was 1.875 - 0.234 pg. These results
presented variation coefficient less than 35%. The method applied to quantitative determination
of scFv anti-p17 in 19 of crude protein samples. The quantitative protein concentration results
related to the enzyme-linked immunosorbent assay (ELISA) and western immunoblotting method.
The quantitative SDS-PAGE method is capable for quantitative determination of known protein
from crude protein extraction. This method decreased the purification step, time consuming and
protein yield loss. This application is capable to apply with the other pathogenic protein markers
in the future clinical applications. Bull Chiang Mai Assoc Med Sci 2013; 46(2): 107-121

Keywords: SDS-PAGE, scFv anti-p17, HIV-1
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anldssiusan TaauenldsfuntalaauialWinande
prnauanssasivinlaanasedlsfufiflaseaing
dguniisnanu wazmdiunaldsivainaanadnes
Lmuiﬂaﬁuﬁf-i’ﬁL‘WW:Lﬁ'@Lﬁﬂuﬁuiﬂiﬁummgm N9
AAeildsiusneanaila quantitative SDS-PAGE iy
wATlATne uazundeiia aanmsAnTinIuN wada
quantitative SDS-PAGE gninanlilugnannssuanving
WATVNANNTWANE Tomaszewska-Gras WaTADELAANEN
wilSanadisiiu titin waz nebulin lwilelidaamnada
SDS-PAGE lntildf p-galactosidase tilumanaupunely
wusntSanadusiiufimuanil g fimdnlssanaanduius
Anu 0.91-0.99° N3ANENYRY Hofman WAZANZATIA
wlfanuneaaauiina e adusn Tlunswandes
AeATiA semi-quantitative SDS-PAGE Lagianunsnmsaa
VNABNAALATAN TN UAWA 0.03 ppm MsANEN
983 Wai-hoe wazAniyUsannd Tamm-Horsfall glycoprotein
(THP) Aaids SDS-PAGE Inelldlusiu THP smsgau il
fapaupumeueniielflunisfnnsesdilasizatiolule
annsAnElfAN A Naansolunnslinatn Repro-
ducibility) LL@zﬂ'ﬂmwmmmslumﬁm%ﬁ (Repeatability)
WAL 4.8 % CV LAz 2.6 % CV AMNAAL WLINEINNT0
Annsagtlhaaananaulnils nadaanls (sensitivity)
WAZAYINANNE (specificity) G409 92.3% UAT 83.3% AN
A1AL* NN9ANENURY LI WAaZAMEZYINNITATIANNLTNN
Tlsfuluhafiudsuuladugiaeisandaeia sps-
PAGE densitometry Tagldllsmiu soybean trypsin inhibitor
(SBT) 1l siapuANnitly wudn wailATsnansoldly
nrtasannalsamlalataiAseiaInUFunnllssiu
Tuthanasuwlashl® Ricny uazAmzAnEAnIIm
I Valal! myosin heavy chain (MyHC) isoforms ‘Lunémfla
Aaeias ELISA 1WTatiiiaunuis SDS-PAGE WuaAINy
ONABY UATANNITIIIRE ELISA TinalnalAtaiunigmy
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Fannldsfusaeis SDS-PAGE®
Tumsnmassiinnedunaniaiiu single-chain
variable fragment anti-p17 (scFv anti-p17) @@ﬂzﬂ'u@m"ﬁ an
ANV Escherichia coli ANt HB2151 @4 soFv 1l
TsAugnuanifaunalaanasuiadnnituauines
Un# (intact antibody) 5-6 WinlaedauIAlaANaLTEHIM
27-30 Nlamasu7 lAsead1eaed scFv Usznausas
variable light chain Wag variable heavy chain laaAany
ganane 1 lnansdu 1 s 10-25 naaezly a1ansn
AUBENAIUNITALLBURLAY LL@zLLmﬂLﬁ'ﬁ@jLﬁm%ﬁm l
Tl dslanilunisinmilsaludilon scfv
denmanseaulvirthuaiueuiventesiiune schy
Istasndiafsuiunisldilalulaaueaueuiveilu
N173NEY AINANNAIATYIDY scFv AINANINIT19AL
SinineneansaaAnenanaNtR wazmsldo sorv anniu
AINMIANENT09 Lim UATANEYIMINAR Wazvin3qna
scFv #i@ exotoxin 184118 Burkholderia pseudomallei
AN E. coli @newuf HB2151 wudnldsiuiinanlss
walaanalszanns 27.5 Alanafy uazainnsain
Tl unismnaasduseldls® Tragoolpua uazaAmels
AnENnsULanIaanae9 scFv-M6-1B9 intrabody 1RA1M
UL CD147 WUINEINITNAANTUEAIDANT D
CD147 uuRamaa 239A° La¥N1IANENUI Mukhtar LAz
ﬂmeﬁlmﬁumimefﬂ@ﬂﬁum single chain intracellular
antibodies FATNAWNZ L nucleoprotein 109 0l5a
influenza ila A WUANENRNIRSUSINsIRNAII LR
\daln5a influenza o A 157 Gal-Tanamy WATANEETN
intrabodies Aataulnsl NS3 protease A gLIINNIINL
apaavll NS3 protease 1edidalaiasueniauTiing
WudaTnanMsiina wsedlaSaRuSnauTieg
anmsAnEnTinnusnuaadliLiunsldssdomd sorv lu
quunusing ) winnswan sofv iineldisslamddaiilom
TumsUSanne sofv TIKaals manan schv Insuuaiice
fdunaumsvihLSqnalsfunaneduneuililysfiudls
guddlfludunaunsindand wagmafamsallsiu
Wmsnevildenn Fatunnsfinmaseiildiaunmaila
quantitative SDS-PAGE titeldlunisuni3anndilsfiu
soFv anti-p17 findnlaeida E. col anusiug HB2151 1as
aenuanmaslagmasanllsiusas iieaniunaunnsvi
USqalsiiu aeafinnaFainoddsiiluusiaziuney
1899VINLEqV3 wavanananlszgndldiunien@atilsiu
anuaNTiasng - andessinainaulflueuian
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ABNsAN®N
1. nsraanllshu scFv anti-p17

deule E coll anuiug HB2151 Aifiwanadia
pComb3x-scFvp17-His-HA Iu@ﬁm?l,gml,%@ terrific broth
(1.2% tryptone, 2.4% yeast extract, 72 mM KZHPOA,
17 mM KH2PO4, pH 7.0, 1% glucose, 0.4% glycerol
WAZ100 pg/ml ampicillin) mzﬁu‘lﬁﬁ@zﬁ”ﬁﬂﬂiﬁu scFv
anti-p17 pngl Isopropyl B-D-1-thiogalactopyranoside (IPTG)
it 58 lalaslaans fignmndl 25 asrimaiden s
200 sauAewnT thuaan 16 dalus Anmznaullsfiuann
amnasadadasuesludandamnaanudadu 70%
Hunanlsfufinnaznaugaaiei esmisiansannznew
finanuEasey 6000 g uldsAuriunsanaznaull
runszinunslaezlada (dialysis) uaan 12 Gl

Table 1 Coomassie Blue staining protocol®

Vol. 46, No. 2 May 2013

g 4 asrmaados antwiidsulilmEinm
pintidE SDS-PAGE Aalil

2. msuanlilshuneds SDS-PAGE

YN ldsRusannaNny sample buffer (0.3125 M Tris
HCI,10% SDS, 50% glycerol, 0.05% bromphenol blue,
25% 2-Mercaptoethanol) lusnsndou 5:1 unlugud
100 avAmaldes Wuan 5 wii wanldssiu scFv
anti-p17 foel 12.5% polyacrylamide gel {agldnana
sinadngl 150 1aas 181 2 F9las tniaadiasdatd coomassie
blue R-250 msfiandian Fdunausauandunisai 1
Tnelfinenuasddassunns 15 Gadans Aenisdan
polyacrylamide gel 1 134Q

acetic acid

glycerol

Time (min)
1. Fixation : 40% v/v ethanol,10% v/v glacial 30
acetic acid
2. Staining : 0.05% w/v Coomassie Blue R-250, 30

25% v/v ethanol and 8% v/v acetic acid

3. Destaining : 25% v/v ethanol and 8% v/v

4. Preserving 10% v/v acetic acid and 10% v/v 15

Until clear background

3. N5m92aulLsAuN scFv anti-p17 A2e38 western
immunoblotting

e tlusumumntsswizaadilsfiy scFy anti-p17
Tnauanlysfiugaeda SDS-PAGE antiudhelisiiu
AINLARGUNLLHHLLTY polyvinylidene difluoride (PVDF) Al
W38 electroblot Mnszualviiin 54 Radwasuds an 110
U7 @WﬂﬁULﬁN 5% skim milk/phosphate buffer saline
(PBS, pH 7.2) LaNILT1 PVDF ﬂmi*’ﬁ‘ifqmmﬁ 4 R3IAN
watea Lunan 18 °fj‘"ﬂm AN mouse anti-HA mAbs
(Sigma, USA) 8m31491 1:3000 adlilumuauiaaiLgy
Uil 25 aeraa@os Wunan 1 9916 §nausiuEsLLI
&9t 0.05% v/v Tween20/ PBS (pH 7.2) 3 A3q 1fia HRP
conjugated goat anti-mouse immunoglobulin antibodies
(KPL, USA) #m91d91 1:3000 a7l 25 eqdaaldes
electroblot 1{l1aa7 1 G915 AUHULEANLLITUARY 0.05%
VA Tween20/PBS (pH 7.2) 8RS Lazansdag PBS (pH
7.2) 1 ﬂ%ﬂ \AN chemiluminescent substrates (Pierce, USA)

ALBLHILNNILTU baztsenuiasiluiaainiiald 30 wi

4. m3ns29d@auldsAu scFv anti-p17 A2e98 direct
ELISA
ienaaoLANaaNsTiunIdUTILauRLTes
{157 scFv anti-p17 wareiusuinildsfiu scFv anti-p17
agluldsiusan Tnspdeuwoudiaunlling p17 7
dumgsie scfv anti-p17 lulalpsmaniicliignmnd
4 @apmaEea TINAY ANUWaNAIE 0.05% Tween20/
TBS 3 A3 \Ain 2% BSA /TBS wguaz 200 ulpsans
fislifignamnivies 1 99l aantiudnawandas 0.05%
Tween20/TBS 3 A5q 13nanslilsfiu scFv anti-p17 AaA
Telisannadadulilsfiugon 200 lalasninseiadans
waziAnadlilungu P5ums 50 lalasdns dwiungy
AILANTUANALAN (positive control) AN scFv anti-p17
fiagimsmaaeuudaldnauanadlungu 15uns 50
lalnsdng wquALANTTiANASY (negative control) LN
scFv-MB1B9 adluvigu 1Fanms 50 lalasang ey 1
Falua arntdudnsean §ae 0.05% Tween20/TBS 3 A3d
LN HRP conjugated monoclonal anti-HA (1:1000) “gNaz
50 lailasdns 71914 1 G2lusdnenan fae 0.05%Tween20/
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TBS 3 A LN TMB microwell substrate Wquas 50
ulpsans Sarhaseulfluiifiafieu 30 Wil weanis
vindfjisensaaniaiin 1IN HCI wiguaz 50 lulasans
v llindnsganauuasiinnaenaniu 450 wiluuns

5. mswdsunailisAunaeis Quantitative SDS-PAGE
5.1 MIATNNTINNIATIIY
Anmzianudnrounillsfuuasiitondaed

coomassie brilliant blue ﬁ'fmmd?‘m Image Scanner Il (GE

healthcare) Tilsunss ImageQuant TL programme
5.1.1 msasansnuinsgu Ineldlyssiu

BSA snmsgiullumanluAnanauan
weinlylsin BSA #msgnuANidindu 1.875,0.9375,

0.469, 0.234 Uaz 0.117 lalATniw sineds SDS-PAGE way

Anmziuilinemes i BSA 1pagnu afransm

mmsgruanAniuilenamaedilsiiu BSA apigiu

Tnoivueliunusanansiuilinev wazunuuey

uanspnudnduradissiu BSA mmsgiu lumisglalasnis
A NdNTuYedilsfiu BSA 1nsgauan

nal uazaiena A NANTussEndAtAadnd
gadlilsfiu BSA anasguiingua wazanududuaes

Tusfu BSA amsguitAuanildainnam

5.1.2 msasiansnuinsgu Ineldlyssiu

BSA snmsguiilumanruauniely
wenlushu BSA anmsgaumdudadu 1.875,

0.9375, 0.469, 0.234 uaz 0.117 lalAsniy wanmy

Tlsfiusananadndu 20 lalasniu saeds SDS-PAGE

uazAnnziiuilinsvlnedisiiu BSA innsgiu a3

naanmsgLaInilsnsnaadsiiu BSA naasgiu

X = l)protein peak

Un 46 auui 2 woumau 2556

Tnarvusliunumaniuillanmw wazunuueauuans
ANNWNTuaadllsiu BSA Tuniaslalasniy

AuIuAMNdNTIYedLsAu BSA 1IAsgIUAIN
N9 waTaFINI A NANAUSTE N9 AN AN NI N
galilsiin BSA anasgiilvanadluiaa wazanudady
gadlilsiiu BSA anarguiisuanildannsy

5.2 nswtsunaulisfAu scFv anti-p17 Tnald
Tussiu BSA smnsgruilusapiuananeluy

wirenllsiu BSA 81msgIu AnNdNd 1.875,
0.9375, 0.469, 0.234 uax 0.117 lalAsniy wanlissiu
sanANdndu 20 Tulasniy W lddimseillsfiunaeis
SDS-PAGE ua¥ western immunoblotting ATUITUVNAYH
04 scFv anti-p17 anAnfuil s esnnuEy
1a9unuldsfiu schv anti-p17 annisiseanfgnsnis
AU Tomaszewska-Gras J. WazAns®

NANISNARDY

1. nsananmasgIuaInllsiu BSA 1NnsgIu Las
N1 AN NFNNUSsENINIAIAN NI T uaasllshu
BSA mmgﬁuﬁmmm LazAMNNIUallsAy
BSA mmﬁ’mﬁﬁqmm"lﬁmﬁlﬂﬂsﬁu BSA 81m931uU
lusaAuANMeEuan

wenlushu BSA nmsgaumdudady 1.875,
0.9375, 0.469, 0.234 uaz 0.117 lulATnin A2eAs SDS-
PAGE wuunuldsiuresldsiu BSA snsgauiuuoy
e dhsiinlaanadszanm 65 Alamasiu aiay
iU molecular weight marker AN NTBILOLTUIFY
ANAIATNANA L &Tumm‘l,ugﬂﬁ 1 fledasgiaan
Wuaaswouldsiuluaanaallsunsy ImageQuant TL
programme Fauamanaliluanfuilangw wudn Aivui

Sint . standard

Pint . standard

X 100 [%]

Stotal protein

aunsauaniTanullsfiunlszgniainnisAinmaes Tomaszewska-Gras J. uaz Ao’

Tme X W

protein peak) WNU

int. standard) wnNu
int. standard) wnNu

P_(
P_(
S_(
S_(total protein) LN
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pnddnduadlsfunauanldlumisaulefiius
P & e v a Ay v v
AulAnsnredldsAunmeamnIssuAadndy
& e v o
puTlANT I BRI AYLIANNNE Y
ANdNduIBsaAuANE Y

v v a
ANNdaduesllsiusn
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= 2“ v v = as a g as ar
Tans anasminAnadnduradllsiu BSA amsgun - 8msgu Tonsnidunsalpdnlse@nsanduiug R >
ARAIRINAIAL AIUAASLUTLIN 2 UaANT1N 2 muaAL 0.98 Auantlugdin 3 wanisATUANANNLT NI
dl o 1 d” Y v dl v = 1 o = J
WHaUNANUNLANTIN A1NANT99 2 JnaFansan aeallsin BSA NMTFIUANNNTIN LazAdNLTEaEne

kDa M 1 2 3 4 5
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Figure 1 SDS-PAGE analysis of various concentrations of standard BSA; Lane 1-5: 1.875, 0.9375, 0.469, 0.234,

0.117 pg, respectively, Lane M: Prestained protein ladder
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Figure 2 Peak areas of various concentrations of standard BSA intensity; (A-E) Peak areas of 1.875, 0.9375,
0.469, 0.234, 0.117 ug, respectively. (F) Peak area of molecular weight marker intensity
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Table 2 Peak areas of standard BSA concentration analyzed by ImageQuant TL program

Table 2 Peak areas of standard BSA concentration analyzed by ImageQuant TL program

Std

BSA Peak area analysis by ImageQuant TL programme —

X sD

conc.

(ng) 1 2 3 4 5 6 7 8 9 10

1.875 135710 165217 205062 186223 251404 238601 218191 277552 95638 62626 183622 69215
08937 74883 91852 106547 83902 135592 137518 132459 148659 49457 35880 99674 39101
0469 37394 52361 63236 40238 75752 74469 59038 82627 28661 18450 53222 21577
0.234 19682 27582 33601 24974 43867 34551 37171 45206 15717 10723 29307 11628
0117 6640 11358 14418 12325 22248 21947 21376 23315 8407 5526 14756 6943

ANNLUTUTIU (%CV) anANdnduedldsfit BSA
unarguitAuldannemeanudndureslisii
BSA 1MA7§UTNaLAN Ae 1.862, 0.952, 0.495, 0.245,
way 0.009 LlAInSu ANENEU AumAndNtIYANS
AnNuLstsaula 2.11, 8.58, 10.83, 10.72 way 39.35 A
AU sanandlumnsed 3 lasArAsdRTuTiA w0
T¥azaaniufiandnlszandnanuulslsouiaandn
35% ANNINARBINLINTIANE T uedlisfiu BSA
HATIU Wil 0.099 lalasnin fAduszanaaana
wilstlsausnnndn 35% Tiaanadadusanantaslaivihn

200000
250000 -

200000 -

Peak area

150000 -
100000

50000

0 0.5

liflusaruanneuaniunzauonFanaddsiu u
nenAaenaiLi oafansaaEnRus sz dneAn
pnidaduaadllsiiu BSA unasguiimuanldann
naAuAAnNdNduredllsfiu BSA snsgau lansu
dunseiiuiusauandluglfl 4 Saflunnsiudunany
Yndede waranugniesradnisAiuanmianon
Tsfuannalunnsgiuiiaieidu lnofllsiu BsA
unnsgruiludnauaumeuen Waldlunisiliunm
Tlsfuanniaafianuidadudiud 0.245 - 1.862 lalasnin

1 1.5 2

Protein concentration (pg)

Figure 3 Standard curve of quantitative determination of scFv anti-p17

protein using standard BSA as external control from 10 experiment
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Table 3 Concentration of standard BSA calculated by standard curve

Standard
BSA Standard BSA concentration (ug) determined by standard curve
Mean %CV
concentration
(Hg) 1 2 3 4 -39 6 7 8 9 10
1.875 1875 1.843 1865 1913 1855 1827 1817 1860 1.865 1.830 1862 2.11
0.937 1.007 0990 0939 0877 0962 1.021 1.072 0958 0.755 0.933 0952 8.58
0.469 0492 0.531 0531 0435 0500 0519 0433 0497 0517 0513 0495 10.83
0.234 0249 0242 0252 0281 0255 0200 0243 0235 0249 0.252 0245 1072
0.117 0.069 0.054 0072 0125 0.088 0100 0.106 0.082 0.182 0.105 0.099 39.35
25
- 2
2
[
5
T 15
=
=1
o
=
7]
o 1
=
o
@
O
05 -
0 -
0 0.5 1 1.5 2

Protein concentratiom (pg)

Figure 4 Relationship between standard BSA concentrations

determined by standard curve actual loaded into gel from 10 experiments

2, nsﬁwmmgwmn‘[ﬂsﬁu BSA 8179514 waznsw
> £¥ o ' 1 } %4 [ %4 =
ANMNANNUETLTUINNATANNITNTBaRdlUsAY BSA
a ' ¥ a
NINTFIUNNTIUAT wazANNdndurasilshiu BSA
wnsgrunAuanlalagldllsiiu BSA aasguily

AaAIuANNE Y

weinllsRusaNANNdNTuls AN 20 Talasni
naniuldsiu BSA snsguanadndu 1.875, 0.9375,
0.469, 0.234 way 0.117 1ulATNTN MINANAL AReds
SDS-PAGE wusnuvitseslisiin BSA snmsgudiuuin
Taanatlszanns 65 Alamasu Waliisuiu molecular

weight marker lagaanudnaannulUsivanaimuaIny
o A A a & 1 =
pauandlugild 5 Wedimszianudneswoullsivly
wanoalilsunsa ImageQuant TL programme TIMARAIHA
WIuAWURLENI AN WU A NUALANT N ARRIANAINN
dindureslysiin BSA 11Rs31UNIaAMIAINAALAILAAS
Tugin 6 wazmnsnain 4
¥ A e v
afunsnnnsgIuanAunlans Wlupisa
7 4 wualsnavidunss A1 R 2 0.98 Auandlugiln 7
Han1sATUanANANIdNT ULl iU BSA Nnsgu
'afmnmvxlmmgm A® 1.815, 1.045, 0.558, 0.236 LAY
. c o e o <
0.057 lulasnsy muansy ANdNLszAnannuulsson
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Figure 5 SDS-PAGE analysis of various concentrations of standard BSA; Lane 1-5: 1.875, 0.9375, 0.469, 0.234,

0.117 pg, respectively, (Arrows), Lane M: Prestained protein ladder
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Figure 6 Peak areas of various concentrations of standard BSA intensity. (A-E) Peak areas of 1.875, 0.9375,

0.469, 0.234 and 0.117 ug, respectively, (Arrows), (F) Peak areas of molecular weight marker intensity

WADANITWANS © NENINLINTA » AANTTHLNTA » S9AmALA 115




Bulletin Chiang Mai Associated Medical Sciences

Vol. 46, No. 2 May 2013

Table 4 Peak areas of standard BSA concentration that analyzed by ImageQuant TL program

Std

BSA Peak area analysis by ImageQuant TL programme g
Conc. so

(ug) 1 2 3 4 5 7 8 9 10

1.875 94849 95132 54295 61794 103353 93832 83189 77080 76730 88350 82860 15619
0.937 53993 66048 32715 39760 66441 65896 56846 52216 44560 56057 53453 11542
0469 30744 33909 17256 20714 51731 43796 39596 38802 30672 39908 34713 10398
0.234 16559 17697 8891 11032 29632 26261 29422 28797 22350 26846 21749 7753
0.117 8823 6971 4720 7380 17386 19803 16486 15510 16201 16175 12946 5356

nnANdNTuedllsAu BSA snsguiiAuam
lgannsnsemndndueedilsiu BSA wnsgaun
NTILAN AR 2.459, 6.605, 10.054, 17.442 WA 62.282 AN
o o o a | v ¥ A o 1%
AP FALAAIIUANT19N 5 TatAN AN NTWI AW LA
v oA e s £ .
AeaaNTUNANENLUTEaN AN TUTIuLesNIN 35%°
= 1% o o ' ' v v
LARTIINTINANNANAUETZNINATAITNE WD U B
135U BSA smsgnuniAuwanlaainnaiuAansds
Turaslisiiu BSA snsgauimvuaa lansmiduns
o a I A o oA A
pawandlu 719 8 iflunsiiudunnnuiniens uazaAs
v o =
Qﬂmm@ummimmmmﬂ?mmﬂﬂimumnmwlmmgm
naiau lngdllssiu BSA snsgu ifumasupunieluy
~ a =~ a v v & '
wialdlunisvnddunallsfuainieanaa i Ndwaaws

120000
100000
80000 -

60000 -

Peak area

40000

20000 -

0.234 -1.875 lulasniu

3. murnsunaulalsfu scFv anti-p17 A28A g quan-
titative SDS-PAGE Ime/ltlisfiu BSA umsguiilu
AaAIuANE Y

deawanldsfusandilsgnaudaelsfiv scFv anti-
p17 #aeAs SDS-PAGE laglilusiiu BSA umsgu
pnddadu 1.875 lalasnin lusapcuanniely way
R7aavLUTAUW scFv anti-p17 Aneas western immunob-
lotting WuwnLl19F scFv anti-p17 wua 27 Nlasafy
ﬁﬁLLNmﬂugﬂﬁl 9 uaz 10 wadlvinauaniiiensiaaay
T1shumneas ELISA

1 1.5 2

Protein concentration (pg)

Figure 7 Standard curves of quantitative determination of scFv anti-p17

protein using standard BSA as internal control from 10 experiments
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Table 5 Concentrations of standard BSA calculated by standard curve

UA 46 auui 2 waumAu 2556

Standard

BSA Standard BSA concentration (ug) determined by standard curve

Mean %CV

concentration

(pg) 1 2 3 4 7 6 7 8 9 10
1.875 1.833 1746 1809 1.796 1.803 1908 1778 1.796 1.799 1875 1.815 246
0.937 1.004 1176 1.056 1.099 1.003 1.109 1.056 1.028 0918 0.997 1.045 6.605
0.469 0534 0546 0516 049 0.684 0511 0580 0572 0612 0505 0558 10.05
0.234 0.246 0228 0224 0.190 0.204 0.251 0.160 0286 0.302 0.258 0.238 17.44
0.117 0.090 0.018 0.078 0074 * * 0.006 * * 0075 0.057 6228

* The standard BSA concentration was unable to calculate by standard curve

Caleulated concentration (ug)

0.8
08 -
04 -

02

0.8 08

1 1.2

Prectein concentration (pg)

1.4 1.6 1.8

Figure 8 Relationship between standard BSA concentrations determined by standard

curve and actual loaded into gel from 10 experiments
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Figure 9 SDS-PAGE analysis for quantitative determination of scFv anti-p17 using 1.875 pg of standard BSA as

internal control; Lane 1-5: crude protein (Solid arrows) mixed with 1.875 pg of standard BSA (Dash arrows),

Lane M: Prestained protein ladder
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scFvanti-p17

Figure 10 Western immunoblotting analysis of scFv anti-p17; Lane 1-5: 20 pg of

crude protein mixed with 1.875 pg of standard BSA

ANNIAIATEIRUR AN WeaallsFiu scFv anti-
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Wunlsins s scFv anti-p17 AR 26,246 Aalandlu

A A o ° ~ s
N7 6 wazietillmusumngrsnlsranaangms

N1TAUINLIBY Tomaszewska-Gras J. WAZADIZ3AIUITY
Sunnuldsfiu scFv anti-p17 18 3.25% w3e 1.637
FaanTNADUFNINTNNTLALATE 1 ART

Table 6 Peaks area of scFv anti-p17 bands on SDS gels that analyzed by ImageQuant TL program

Experiment Peak areas Mw
1 24,510 26.328
2 22,598 26.550
3 28,776 27.005
4 26,523 27.005
5 28,826 27.236
Mean 26,246 26.82
SD 2713 0.37

4. mawnBanalulsiu scFv anti-p17 Julusiusand
AMNLINDUANY o] AenAlla quantitative SDS-PAGE

N3 UTundlissu scFv anti-p17 annldsfusan
TnevnBunnulisiiu scFv anti-p17 aqnlususandings
Ieiauau 19 Aaatne Tneldlisfin BSA umsgiuaay
it 1.875 lalasnin ifhudnnruauaely Wenaaen
TusAuAn27E SDS-PAGE waz western immunoblotting Wi
woultshuaunn 27 Mlaanasiu walirauaniiienaaey

llsfiugaeas ELISA 1iednszilunalisfivainnig
Frunniiuilinevsesanudueesundlsfuniugns
Finanas 9B WudERnsA I HN0L scFy anti-
p17 laAnsauandlunnsed 7

A9Uuaz3NTINANITNARDY
nmnaaesainansnunsgulaglilysiu BSA
NIMTFIU ANETNTY 1.875, 0.9375, 0.469, 0.234 UAY
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Table 7 Quantitative SDS-PAGE method of scFv anti-p17 from crude protein
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® optical density (OD) of cell for IPTG induction, ° optical density (OD) of ELISA method,
¢ scFv anti-p17 concentration that calculated by quantitative SDS-PAGE method
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Yoendn 35%° wudn Talsfiu BSA anasgu Aaanaduday
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18 39.85% @ananndraniirvuald dedumnllsfiug
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BSA 3 AsgUiinguA wodldnswidunsans 10 14w
fufuiaae 61 R 2 0.98 uansliifiudilisfiu BSA
wmsgudifiaadaduiud 0.234 lalasnin a1anan
U lusianaupunauantls
Haafansamsgulaelilylsiiu BSA nmsgn
ANNLINTY 1.875, 0.9375, 0.469, 0.234 WAy 0.117
Talasnin fluspuauniely sadisfusaniifannm
W inAy 20 TulAnsy aunsnafansWidumnse (R
> 0.98) uwandliiiudnAniuil Fnamaisiaseil dindu
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The effect of exercise with dance game of Nintendo Wii toward
body mass index and cardiovascular system in obese women

Sarayoot  Mongkol” Pramook  Pongsuwan’ Phonnawut  Methanon’
Ruttapol  Numhom' Tribikram ~ Thapa' Sunti Putthipiriya®

"Department of Physical Therapy, School of Health Sciences, Mae Fah Luang University, Chiang Rai, Thailand
“Chiangrai Prachanukroh Hospital, Chiangrai, Thailand

‘Corresponding author (E-mail; grm_pt15@hotmail.com; 085-0406342)

Abstract

Obesity is a major health problem all over the world because it can lead to various other diseases.
Exercise can be one of the best counteracted ways to obesity. The objective of this study was to study
the effect of exercising by dancing in accordance with a Nintendo Wii game on body mass index (BMI) and
cardiovascular system of obese women (aged 18 - 23 years old). Thirty-two volunteers were divided into
2 groups; exercise group (n=15) and non-exercise group (n=17). All participants underwent a test by the
use of bioelectrical impedance analysis (BIA) to measure the fat mass and BMI, and astrand rhyming cycle
ergometry to measure the maximal oxygen consumption (\/O2 max) before and after the 4-weeks exercise
program. The exercise group received an exercise program by Nintendo Wii game, which lasted for 30
minutes per session, 3 days a week, for 4 weeks at a moderate intensity level (60 - 75% of maximum
heart- rate). The non-exercise group was advised to follow their normal lifestyle for a period of 4-weeks.
The study revealed that the exercise group had a significantly higher VO2 max than the non-exercise group
(p<0.05). The BMI was significantly decreased in exercise group after complete exercise program (p<0.05).
Therefore, this study indicated that exercising by dancing with a Nintendo Wii game can reduce BMI and
enhance the cardiovascular function in obese women. Bull Chiang Mai Assoc Med Sci 2013; 46(2):

122-130

Keywords: Body mass index, Cardiovascular system, Obesity, Nintendo Wii
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Table 1 Subject demographic data (Mean + Standard deviation)

Data Exercise group Non-exercise group
Age (years) 20.73+1.44 20.35+1.46
Weight (kg) 75.21+13.15 73.83+16.29
Height (cm) 161.73+£5.05 160.44+4.58

28.83+4.54 28.65+5.95

Body mass index (kg/m?)

Fat mass (kg) 24.67+11.34 21.88+9.31

Resting heart rate (beat/min) 87.20£6.43 89.47+8.92
Systolic blood pressure (mmHg) 130.53£12.08 124.71+6.93
Diastolic blood pressure (mmHg) 86.33+8.23 79.94£9.92
VO, max (mL/kg/min) 32.0343.60 31.08+4.08

Table 2 Comparison of weight, body mass index, fat mass, resting heart rate, systolic blood pressure, diastolic

blood pressure and VO2 max between pre and post-test in exercise group (Mean + Standard deviation)

Data Before exercise program After exercise program
Weight (k) 75.21£13.15 74.43£13.21*
Body mass index (kg/m®) 28.83+4.54 28.33+4.08*
Fat mass (kg) 24.67+11.34 19.99+8.35*
Resting heart rate (beat/min) 87.20+6.43 84.27+14.80
Systolic blood pressure (mmHg) 130.53+12.08 131.07+14.30
Diastolic blood pressure (mmHg) 86.33+8.23 86.00+11.09
VO, max (mL/kg/min) 32.03+3.60 38.1316.80*

* Significant between exercise and non-exercise group; p<0.05
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Table 3 Comparison of weight, body mass index, fat mass, resting heart rate, systolic blood pressure, diastolic

blood pressure and VO2 max between pre and post-test in non-exercise group (Mean + Standard deviation)

Data Before exercise program After exercise program
Weight (kg) 73.83+16.29 74.86+£17.28
Body mass index (kg/m?) 28.65+5.95 28.98+6.32
Fat mass (kg) 21.88 £9.31 22.18+9.75
Resting heart rate (beat/min) 89.47+8.92 92.24+14.48
Systolic blood pressure (mmHg) 124.71+6.93 126.59+9.98
Diastolic blood pressure (mmHg) 79.94+9.92 82.53+£11.66
VO, max (mL/kg/min) 31.08+4.08 33.35+5.86

Table 4 Comparison of weight, body mass index, fat mass, resting heart rate, systolic blood pressure, diastolic blood

pressure and VOZmax post-test between exercise group and non-exercise group (Mean + Standard deviation)

Data Exercise group Non-exercise group
Weight (kg) 74.43£13.21 74.86£17.28
Body mass index
) 2 28.33+4.08 28.98+6.32
(kilogram/meter’)
Fat mass (kg) 28.33+4.08 28.98+6.32
Resting heart rate (beat/min) 84.27+14.80 92.24+14.48
Systolic blood pressure (mmHg) 131.07+£14.30 126.59+9.98
Diastolic blood pressure (mmHg) 86.00+11.09 82.53+11.66
VO, max (mL/kg/min) 38.13+6.80 33.35+5.86*
* Significant between before and after training; p<0.05
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Trunk Displacement during the Sit-to-Stand Tests in Young Adults
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Abstract

Objective: The purpose of this study was to compare trunk displacements during the two-leg
and one-leg sit-to-stand (STS) test and to examine the relationship between variable obtained from
the STS test (power STS) and maximum voluntary contraction of the knee extensor muscle (MVC)
Materials and Methods: Forty four young adults (22 males and 22 females; mean age 21.0+1.6
years) participated in the study. All participants completed both the two-leg and one-leg STS tests
to measure time and power of the STS tests. Knee extensor MVC was measured by a force sensor.
Pearson product moment correlation coefficient statistics was used to determine the relationship
between variables obtained from the STS tests and knee extensor MVC. Paired sample t-test was
used to determine differences in the trunk displacements between the two STS tests. A significant
level was set at p<0.05. Results: The trunk displacements in anteroposterior and mediolateral
directions for the one-leg STS test were significantly greater than those of the two-leg STS test
(p<0.001). The trunk displacement in vertical direction did not differ between the two STS tests.
There were significant positive correlations between MVC and power of both the two-leg and one-leg
STS (p<0.001). The relationship between the power of the one-leg STS and knee extensor MVC
was found to be very high (R e = 0.832, p<0.001). Discussion and Conclusions: The
one-leg STS movement was performed using only muscle force from one leg to initiate the forward
and upward movement of the whole body. Therefore, larger forward displacement of the trunk was
needed to accomplish this task, resulting in greater forward momentum of the upper body. Larger
mediolateral displacement of the trunk while standing up with one leg represented body compensation
for the reduced base of support and contributed to stabilization of the trunk which considered
normal movement adjustment strategy. The power index obtained from the one-leg STS test was
validated to be a better variable for evaluation of the knee extensor muscle strength than the power
of the two-leg STS test in young adults. Bull Chiang Mai Assoc Med Sci 2013; 46(2):131-140

Keywords: sit-to-stand test, knee extensor muscle strength, correlation, trunk displacement, young adult
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ASUA: sit-to-stand test, knee extensor muscle strength, correlation, trunk displacement, young adult
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Figure 1. lllustration of the sit-to-stand test
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Figure 2 Trunk displacement in three orthogonal directions
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Table 1 Trunk displacements during the sit-to-stand test

Type of STS test
Direction of displacement Two-leg STS One-leg STS p-value
(centimeters)
Anteroposterior displacement 10.7 £ 4.7 18.9 £+ 5.9 < 0.001
Mediolateral displacement 21 +£0.8 6.3+ 1.5 < 0.001
Vertical displacement 30.0 + 34 30.4 + 3.1 0.208

values are mean = standard deviation

Power STS #ieiafiA Pearson product moment correlation AINANAUFIEUINIUTINAFIGIGATBINGH
Wua fausveaaeiaoudniusiulugeuen edwilty  navlemdoadern (MVO) fuAindgeeInIsgnan
ANATYNNENR R Power-MVC = 0.759, p<0.001 MNTNIUEUR811919RY7 (Power one-leg STS) LaA
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Figure 3 A graph representing the relationship between knee extensor MVC

and Power obtained from a two-leg STS test
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Figure 4 A graph representing the relationship between knee

extensor MVC and power obtained from a one-leg STS test
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Expression level of CD127 in ANA positive and negative

Autoimmune disease is caused by the loss of
self tolerance leading to abnormal immune responses
that cause the damage of host tissues. One of long term
outcomes in patients with an autoimmune disease is
decreasing of white blood cell production that might be
a result of the loss of factors regulating their production
and homeostasis. IL-7/IL-7R is a cytokine system play
important roles in the thymopoiesis and lymphocyte
homeostasis and might be imbalance in patients with
autoimmune disease. Therefore, the aim of this study
was to determine the expression levels of CD127, which
is alpha (a-chain) of the Interleukin-7 receptor (IL-7R) in

the blood samples that either have an ANA positive or

Wararat Piammahamongkol
Panthong Singboottra Myers
Sakchai Dettrairat

negative. PBMCs were isolated from EDTA blood prior
to staining with anti-CD127:PerCPcy5.5 using direct
immunofluorescent method. The percentage of lymphocytes
expressing CD127 was then detected and analyzed by flow
cytometry. The results showed that the mean percentage
of cells expressing CD127 from ANA negative and positive
samples were 47.92% and 47.07%, respectively, whereas
the MFI were 16.59 and 12.34 respectively. This indicated
that the expression level of CD127 between two groups
was not significantly different. However, further study with
larger number of samples need to be conducted to draw

a conclusive result.

Detection of IgG and IgM antibody titer to A and B antigens

Antibody titration is a semi-quantitative test for
detection of body response to specific antigen. In this
study we used conventional tube test (CTT) to detect
titers of antibodies to A and B antigens both of IgG and
IgM types in normal population. Fifteen samples from
each blood group (group A, B, and O) were collected.
Serum samples were treated with dithiothreitol (DTT) in
order to eliminate antibodies of IgM type for detecting
of only IgG antibodies. Phosphate buffered saline was
used to dilute serum samples for evaluating of IgM titers.

The results showed that most of blood group A and B

Chadchai Sriphakdee
Phennapha Klangsinsirikul

possessed anti-B and anti-A of IgM type with the most
frequent titer of 64. Detection of antibody titer in normal
population would be usefull for monitoring of the high
risk group such as blood group O pregnant women for
the risk of hemolytic disease of the new born (HDN). On
the other hand anti-A and anti-B from group O samples
showed higher titer than those of blood group A and B.
These antibodies were of IgG type with the most frequent
titer of 32. We speculated that this would be the reaction

of anti-A,B which is known to be of IgG type.
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The preparation of internal quality control material for one tube OF test

Thippawan Khansom
Tanyarat Jomgeow

One tube OF test is important screening test of
thalassemia diagnosis. The accuracy of this test depends
on 0.36% NaCl concentration. Therefore internal
quality control of this reagent is necessary before testing.

Because of commercial control material is not available,

most of laboratories use sample from normal or
thalassemia whole blood as control material which were
already confirmed by laboratory diagnosis test. However,
almost of whole blood controls were stored for a long time
from thalassemia diagnosis processes and unsuitable for
use as control material. This study aimed to prepare QC

material for one tube OF test from red blood cells preserved

in glutaraldehyde solution. The efficacy of various
concentration of glutaraldehyde in preserved RBC showed
that 0.1% glutaraldehyde is the best concentration for red
blood cells preservation that reflect quality of one tube
OF test reagent. This preserved RBC can be use as QC
material and provides stability of negative and positive
QC material up to 28 and 21 days respectively. These
results suggested that red blood cells which preserved
with 0.1% glutaraldehyde could be used as a QC material
for one tube OF test. It is also easily method and cost
effective to prepare which could be applied to use in

routine laboratory.

Soft matrix induced neuronal gene expression in fibroblasts

Pungpaka Larkumpeng
Fahsai Kantawong

Number of nerve cells in human bodies is relatively
constant. Once some damages occur these nerve
cells have been slowly repaired itself. There were some
trials using stem cell therapy in neurological diseases.
However, the amount of stem cells in adult human is
limited. Thus this study tried to reprogram embryonic
fibroblasts (NIH/3T3 fibroblast) into neuronal lineage.
Fibroblasts were cultured on a soft surface to induced
expression of neuronal genes. The purpose of this research
is to modulate the expression of neuronal genes in
NIH/3T83 fibroblasts using soft polyacrylamide gel. NIH/3T3
1x10° cells were cultured on 2 cm? soft polyacrylamide
gel in Dulbecco's modified Eagle Media for 2 weeks.

Cells morphology was observed under a microscope.

After culture period, RNA extraction was performed using
Trizol reagent. 1-step RT-PCR was employed for detection
of neuronal markers; Glial fibrillary acidic protein (GFAP),
Class Il beta-tubulin, Microtubule-associated protein 2
(MAP2), Neurofilament light polypeptide and Paired box
protein Pax-6 (PAX6). In addition, western blot technique
was used to assay the expression of proteins specific
to neuronal lineage. The results from real-time RT-PCR
showed expression of neuronal markers in NIH/3T3
fioroblast. The results from western blot indicated that
expression of nestin and -l tubulin was found in cells
cultured on soft polyacrylamide gel. From the results of
this study, there is a high possibility to use soft matrix to

reprogram fibroblasts into neural lineage.
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Study of factors effecting the G6PD deficiency screening test by conventional
methemoglobin reduction test, fluorescent spot test and modified

Objective: To Study factors effecting the G6PD
deficiency screening test by Conventional methemoglobin
reduction test (CMRT), Fluorescent screening test (FST)
and Modified methemoglobin reduction test (MMRT)

Materials and methods: Study the effects of
blood sample storage time at 4°C, Hb, Hct and WBC
concentration and compare the sensitivity and specificity
of CMRT, MMRT and FST in normal and G6PD deficiency
volunteer blood samples in Chiang Mai, 353 patients (121
males and 232 females).

Results: The blood samples storage at 4°C is

older than 7 days loses accuracy in normal blood, false

methemoglobin reduction test

Manussanun Kongpanna
Mongkol Chotayaporn

Somsak Channoi

deficiency in the CMRT and MMRT on the concentration
of Hb < 8 g/dl or Hct < 24% in normal blood samples,
false deficiency in the FST on the concentration of Hb >
24 g/dl or Het > 72% in G6PD blood samples, false normal
in the CMRT and MMRT on the concentration of WBC >
35,000 cells/cu.mm. MMRT has the sensitivity than FST.

Conclusion: The accuracy of G6PD screening
test, CMRT and MMRT must be used Hb 8-24 g/dl, Hct
24-72%, WBC < 35,000 cells/cu.mm in blood samples
and FST must be used Hb < 24% or Hct < 72% in blood

samples.

Phytochemical and antioxidant activity of
Cryptolepis buchanani Roem. & Schult.

The leaves and the stems of Cryptolepis
buchanani (CB) have been used for anti-inflammation,
relieve aches, muscle tension, improves arterial blood
flow and protect the body from oxidative stress. CB was
extracted with 80% ethanol and hydroxyl radical and
2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging
properties were investigated. Moreover, phytochemical
including total phenolic, flavonoids, and tannins were
measured. Anti-oxidative stress was studied in human
blood activated by 2,2" azobis (2-amidopropane)
dihydrochloride (AAPH), then Glutathione (GSH) levels and
malondialdehyde (MDA) were measured. Results showed

that one gram of CB extract were equal to 1.08 + 0.20

Rawiprapa Nilsakul
Supawatchara Singhatong
Churdsak Jaikang

and 3.90 + 0.65 pymol Trolox/g from hydroxyl radical and
DPPH scavenging, respectively. One gram of the extract
contained with total phenolic 49.22 + 0.24 ug of Gallic
acid equivalent, flavonoids 75.31 + 0.01 pg of Quercet
in equivalent and total tannin 895.95 + 1.68 ug of Tannic
acid equivalent. 10, 50 and 100 ug/mL of the extracts was
chosen to protect AAPH-induced red blood cell injury. The
extracts at concentration 10 pg/mL inhibit MDA formation
and protect GSH depletion, whereas at high concentration,
100 pg/mL, GSH level was increased. This study can be
concluded that ethanolic extract of CB possesses the free
radical scavenging properties and cytoprotective activity

against AAPH-induced cell injury.

WARANITULANE @ NEATNLINTA e NANTTHLNTA © F9RWATA 145




Bulletin Chiang Mai Associated Medical Sciences

Vol. 46, No. 2 May 2013

Expression of P-glycoprotein, CD147 and survivin
in multidrug resistance K562/Adr cells

Rattana khunkhet
Sawitree Chiampanichayakul

Leukemia is a malignant disease originated from
hematopoietic stem cell. These uncontrolled, immature
cells accumulate in the blood and within organs of the
body. Currently, chemotherapy is the most effective
method for leukemia treatment. However, the incidence
of leukemia continues to rise because of the development
of drug resistance during chemotherapy, termed multidrug
resistance (MDR). It has been reported that acquisition
of MDR by leukemic cells involves a parallel induction of
P-glycoprotein (P-gp) and Inhibitor of Apoptosis Proteins
(IAPs). P-glycoprotein, the MDR1 gene product, functions
as the ATP-dependent efflux pump for a variety of
chemotherapeutic drug. Furthermore, increased expression
of survivin, a member of IAPs family, is another mechanism
involved MDR phenotype. However, the regulatory
mechanism of P-gp and survivin expression has not
been clarified. Recent studies have revealed that CD147
play a role in MDR via upregulating P-gp expression and

inducing anti-apoptosis of cancer cells. CD147 is a
multifunctional glycoprotein enriched on the surface of
various malignant tumor cells. . Up-regulation of CD147
has been reported in many MDR cancer include leukemia.
Taken together with there is no information on the
relationship between of CD147, P-gp and survivin in leukemia
with MDR phenotype. Thus, this study aimed to investigate
the expression of P-gp, CD147 and survivin in leukemia
with MDR phenotype. By using immunofluorescent
staining and Western blot analysis, we have demonstrated
P-gp and survivin were higher expression in drug resistant
K562/Adr compared with sensitive K562 cell line. Whereas
CD147 were low expressed in K562/Adr. In conclusion,
this study suggested that P-gp, survivin and CD147 play
important role in leukemia with multidrug resistance. These
results provide preliminary information for further study in
leukemia with multidrug resistance.

Effect of Lychee peel extract on osteoblast differentiation

and bone formation

Arsarn  Rimkeeree
Fahsai Kantawong

Lychee peel extract has anti-cancer properties
because its pulp and peel contain many flavonoid
substances and all those are very important ones. Many
studies indicated that lychee peel extract is not toxic to
normal cell. The purpose of this research is to study the
result of the lychee peel extract to the growth of human
fetal osteoblast. Additionally, effects of lychee peel extract
on osteoblast and mesenchymal stem cell mineralization
was focused. In order to do that, lychee peel was extracted
using 80% ethanol, the extract was concentrated by
vacuum evaporation. After that the extract has been
tested with human fetal osteoblast and mesenchymal

stem cell. The experiment was set up into two sets. The

first one was not tested with the extract and the second
one was tested with the extract for 9 days. The ability of
the extract on mineralization of bone cells and the toxicity
of lychee peel extract could be observed. MTT assay
was employed for cell viability assay and the number of
bone cells was shown by coomassie blue staining. The
accumulation of calcium in bone cells (mineralization)
could be observed with Alizalin red-s staining. From both
quantitative and qualitative studies of mineralization, we
found that the extract from lychee peel might accelerate
osteoblast proliferation but has no impact on occurrence
of osteoblast mineralization. However lychee peel extract

can accelerate mineralization in mesenchymal stem cell.
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Tissue crossmatching by three color flow cytometry

Methods for histocompatibility test have
been developed to provide a reliable estimation of the
immunological risk of allograft rejection. Flow cytometric-
crossmatch (FCXM) is one of sensitive procedures for
tissue crossmatching. Recent studies have shown
that FCXM can detect antibody binding parameter,
which can cause rejection in the following time.
However, there is controversy regarding the clinical
significance of antibodies detected only by FCXM.
Almost of laboratories explored lymphocyte sub-
population by separating T- and B-lymphocytes
which required additional cost and labor. Thus, it would
be useful to develop an assay that displays antibody
binding on both T- and B- lymphocytes at the same
time. Therefore, the aim of this study is to preliminary
establish FCXM method which can validate both T- and
B-lymphocytes crossmatch without separation step using
three color flow cytometry. Blood samples were obtained
from patients in waiting list for kidney transplantation at
HLA laboratory of MaharajNakornChiangmai hospital. The
concentration of phycoerythrin (PE) conjugated anti-human

Thanet Kajonkaitikun
Phennapha Klangsinsirikul

immunoglobulin and positive control serum was optimized.
Phycoerythrin-cyanine 7 (PE Cy7) conjugated anti-human
CDS3 and fluorescine isothiocyanate (FITC) conjugated
anti-human CD19 were used to determine T- and B
lymphocytes respectively. Seven pairs of patient sera
and donor cells were tested. Mean Fluorescent intensity
(MFI) of the tests were compared to those of positive
and negative controls. The results showed 6 negative
and 1 positive pairs of both B- and T-lymphocytes by
FCXM as compared to CDC-XM which were negative in
all samples. One of the advantages of our experiment
is less time consumption than the conventional method,
which needed physical isolation process of B- and
T-lymphocytes. Furthermore, if we do not have to separate
lymphocyte subpopulation, there would be less cost and
also less labor. Since flow cytometric crossmatch is more
sensitive than the conventional method, there would be
however more false positive results. More clinical correlation
should be determined for studying the usefulness of this
method in predicting graft rejection.

Evaluation of antibody responses in dogs with rabies vaccination
in rabies control areas in Chiang Mai

Rabies is a zoonotic disease that causes
encephalitis. Once symptoms of the disease appear, it
is fatal in all cases. This disease is transmitted mainly by
bites from rabid dogs. Vaccination of dogs is the best
way to control rabies. Thailand has adopted the policy of
making the country a rabies free zone by 2020. There is
an intensive campaign for rabies vaccination that covers
70% of dogs, and evaluation of its effectiveness should
be performed in parallel in order to ensure that dogs
have protective immunity. In this study, the RAPINA Ab
test was used to evaluate the rabies vaccination program
fordogs in 4 areas of the rabies control zone: Sobtia,
Nongpakrang, Nongjorm and Nonghoi. It was found to
be positive in protective antibody by 43.8%, 66.7%, 50%
and 46.1%, respectively. The level of neutralizing antibody
was determined by the rapid fluorescent inhibition test
(RFFIT), standard method, and the positive percentage in
each area was 50%, 75%, 50% and 84.6%, respectively.

Parichart Puangjakta
Wilaiwan Petsophonsakul

Fourteen percent false negatives were found in the
RAPINA test, due to excess antibody that was higher than
a suitable level for the test. The average antibody level in
each area was 3.42, 5.71, 0.76 and 8.90 IU/mL. There
was no significant difference in antibody levels among the
dogs in Sobtia, Nongpakrang and Nonghoi, while those
in Nongjorm had a significantly lower antibody level than
that in the other 3 areas. When comparing the number of
vaccinations, the antibody level in 1, 2 and 3 or more
vaccinations was 4.38 + 6.99, 4.32 + 5.96 and 7.21+ 6.38 U/
mL, respectively, with no significant difference. In conclusion,
the evaluation of protective antibody should be
introduced for establishing rabies control areas. The RAPINA
test was suitable for a field study with many samples
and rapid determination. However, a high antibody level
in vaccinated dogs can give false negative results and
sera should be diluted in order to prevent this problem.
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Percentage of CCR5 + CD4 T lymphocytes and CCR5 + monocytes by
flow cytometry and initial study of CCR5 promoter polymorphism by

PCR-RFLP in HIV-infected patients

Kotchakorn Intamul
Phennapha Klangsinsirikul

HIV entry into host cells requires gp120-
interaction with CD4-receptor and then with co-receptor
particularly CCR5. Individuals who are homozygous for
CCR5-A32 considerable protected from infection with
HIV as absent of CCR5 expression on cell surface. So
the usage of CCR5 co-receptor antagonist may be a
new therapeutic option for HIV patients. In this study, the
percentage of CCR5 + CD4 T cells and CCR5 + monocytes
were analyzed by flow cytometry and initial study of PCR-RFLP
for CCR5 promoter polymorphism was performed in
HIV-infected patients and normal subjects. Results

obtained from flow cytrometry showed percentage

Sakchai Dettrairat
Warunee Kunachiwa

of CCR5 + CD4 T cells in HIV-infected patients (7.530
[5.092; 10.59]) more than those of normal subjects (4.365
[38.145; 5.875]) but percentage of CCR5 + monocytes
in HIV-infected patients (6.515 [5.15; 11.588]) less than
those of normal subjects (17.84[6.03;26.09]). These results
may be due to naive CD4 + T cells were stimulated and
differentiate to memory CD4 T cells and destruction of
monocytes in HIV-infected patients. Increasing on percentage
of CCR5 + CD4 T cells may be more effective CCR5
antagonist treatment for HIV-infected patients. The
correlation of CCR5 promoter polymorphism and CCR5

expression on cell surface deserves further investigations.

Screening and identification of alloantibodies in blood samples
of risk group from Community Medical Service Project

Kamonwan Punjaroen
Preeyanat Vlongchan

Individuals with history of pregnancy and/or blood
transfusion might develop alloantibodies specific to red
blood cell antigens which may cause post transfusion
reaction such as fever, chills, uricaria, hypotension,
shock and death. In previous study of Miss Pattaraporn
Chanangklang’s, indirect antiglobulin test was performed in
1,048 blood samples and it was found that 3.9% were positive
screening. ldentified alloantibodies included anti-M#®,
anti-P1, anti-M and anti-D, respectively. However, blood
samples were randomly collected. The aim of this study

was to screen and identify alloantibodies in people who

have history of pregnancy and/or blood transfusion.
Indirect antiglobulin test was performed in 959 blood
samples. We found that 34 blood samples (3.5%) were
positive screening. Identified alloantibodies included
anti-Mi® (64.2%), anti-E (21.4%), anti-P1 (7.2%) and
anti-Le® (7.2%), respectively. Results from this study
may help for suggestion and reduce post transfusion
reaction especially to whom with clinically important
alloantibody and are at risk for next blood transfusion

and/or pregnancy.
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Effects of purple rice extracts on phagocytic activity, nitric oxide
and cytokine production in RAW 264.7 macrophage cell line

Oryza sativa L. belongs to the family Gramineae.
Purple rice or black glutinous rice has been widely farmed
in Northeastern and Northern Thailand. However, farming
of purple rice has decreased every year. To promote the
consumption of purple rice, studies of its pharmacological
activities have been done. However, information concerning
the immunomodulatory activities of purple rice is still lacking.
This study aimed to investigate the effects of purple rice
extracts on macrophage function. Three purple rice strains
(Nan, Payao and Doisaket) and one normal rice strain (RD
6) were extracted with dichloromethane and methanol.
RAW 264.7 murine macrophages were incubated
with rice extracts with or without lipopolysaccharide
(LPS). Nitric oxide and tumor necrosis factor-alpha

Krongkarn Tao-pa-in
Khanittha Taneyhill

(TNF-a levels were determined by Griess’s reagent and
enzyme-linked immunosorbant assay (ELISA), respectively.
The cells were subjected to a phagocytosis assay using
the Viybrant™ Phagocytosis assay kit. All methanol purple
rice extracts increased nitric oxide and TNF-a production,
especially at high concentration (0.5-2.0 mg/ml). Methanol
extracts of purple rice (Doisaket and Payao) increased
phagocytic activity of macrophages. Dichloromethane
and RD6 extracts had no effect on macrophage function.
In conclusion, methanol purple rice extracts stimulated
macrophage activity by increasing nitric oxide and TNF-a
production and stimulating phagocytic activity. Nan purple
rice had the highest macrophage stimulating activity.

Red blood cell antibody identification by flow cytometry

For safety of blood component transfusion,
appropriate blood component must be selected. In routine
transfusion laboratory, antibody screening must be
performed for detecting of antibodies to red blood cell
surface antigens. If antibody screening result was positive,
the antibody specificity must be identified. In the present
day, the antibody identification can be done by indirect
anti-globulin test (IAT) using standard tube agglutination.
The reaction grading depends on the concentration of
antibody in serum. If there was a low concentration of
antibody, the reactivity would be declined. Therefore,
well-trained medical technologist is required. This study
aims to develop a method for antibody identification
using flow cytometry and compare the sensitivity of this
method to the conventional tube method. From the results
of 4 samples, all samples which were positive from the
screening step could be identify by flow cytometry but only
3 out of 4 samples could be identified by conventional
tube method. In addition, when the sample was diluted
into different concentration, the antibody specificity could
be distinguished in sample that was diluted at dilution

Konlawat Phoemkhun
Phennapha Klangsinsirikul

of 1:4. Antibody identification by flow cytometry showed
higher sensitivity than the conventional tube method. Flow
cytometry could also identify mixed of antibodies in this
sample. After that, sample was investigated by standard
tube method using enzyme treated panel cells. However
enzyme treated cells could identify only one antibody. At
dilution of 1:8, enzyme method could identify only single
antibody specificity in sample that known to have mixed
antibodies. Therefore, the method of antibody identification
by flow cytometry is more sensitive than convention tube
method. Although the enzyme method could detect lower
concentration of antibody than flow cytometry, however
this method can enhance only some of red blood cell
surface antigen expression and destroy the structure of
some blood group antigens. Finally, antibody identification
by flow cytometry is able to identify mixed antibodies
and sample containing low titer antibody. Therefore, we
suggested that flow cytometry could be used for red blood
cell antibody identification when the sample contains low
concentration of antibody and standard tube method
could not identify that antibody.
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The Optimization of filter paper type fecal occult blood test

based on Gum guaiac assay

Kunpida Achinoopunyawat
Tanyarat Jomgeow

Fecal occult blood test (FOBT) is screening test
which determine hidden blood in stool. This test can be
used to identify blood loss in gastrointestinal tract and the
advantages of this test are convenience, inexpensive and
invasive method for patients. However, most of laboratory
in Thailand still import this test which is expensive and in
house fecal occult blood kit still unavailable. Therefore,
this study aims to develop FOBT by using filter paper
method which based on Gum guaiac assay and targeting
in improvement of the convenience, stable and long
storage test kit. The filter papers No. 42 were coated
with Gum guaiac reagent and dried. After specimen was

collected in paper kit, 3% H202 was drop for reaction
test. The result demonstrated the sensitivity of detection
at total RBC 3.12x10" cells which can present 0.83 g of
hemoglobin and can detect for occult blood in stool which
has 1x10° RBC or 108 pg of hemoglobin. Furthermore,
this test kit has storage time until 115 days. The study
indicated that the filter paper type fecal occult blood test
provides highly sensitivity, stability, convenience, portable
and inexpensive. However, this test kit should be
investigated the use in patients and more practical
packaging in the future.

Calcium, phosphorus and B-CrossLaps in subjects who consumed water
with fluoride higher than the permissible level

Kaneungnuch Kamlha

Supawatchara Singhatong Sriwan Dolan

The people in Northern Thailand consume high
fluoride content in water resources. Chronic fluoride exposure
results in its accumulation in tissues, especially bone and
teeth. The fluoride toxicity to the bone is called “skeletal
fluorosis”. The aim of this study was to assess the bone
markers including calcium, phosphorus and 3-CrossLaps
in subjects who consumed water with fluoride higher than
the permissible level. Fifty-seven volunteers aged more
than 50 years from Mae-hoy-ngern, Doisaket district,
Chiang Mai were interviewed. The fasting blood was
collected and determined the calcium and phosphorus
by colorimetric assay and (3-CrosslLaps by electrochemi-
luminescence immunoassay by an automatic analyzer.
The results showed that the mean + SD of calcium in
high fluoride intake group was 9.66 = 0.37 mg/dL, of
phosphorus was 3.78 + 0.44 mg/dL and of B-CrossLaps
was 0.74 + 0.45 mg/dL. Calcium, phosphorus and

Roongsiri Chotpadiwetkul

B-CrossLaps were not statistically different between
low fluoride intake group and high fluoride intake group
(p=0.721, p = 0.78, p = 0.078, respectively). Moreover,
calcium and B-CrossLaps did not correlate with fluoride in
water and urinary fluoride. However, phosphorus significantly
correlated with fluoride in water (- = 0.402) and urinary
fluoride (r = 0.444) in a positive manner (o = 0.01
p =0.004, respectively). 3-CrossLaps significantly correlated
with ALP(r = 0.55), total P1NP (r = 0.798) and osteocalcin
(r =0.805) in a positive manner (p = 0.001, p = 0.001,
p = 0.001, respectively). Calcium significantly correlated
with ALP in a negative manner (r = -0.394, p = 0.012).
In summary, calcium, phosphorus and B-CrossLaps were
not different between subjects who consumed water with

low and higher fluoride than the permissible level.

‘150 Medical Technology @ Physical Therapy ® Occupational Therapy® Radiologic Technology




21sASINATANMSIVNEIBEIKU

N 46 auun 2 woumaw 2556

Effect of polysaccharides from Spirogyra spp.

Cardiovascular disease is a major cause of
death of the world population. The most commonly
used anticoagulation drug for prevention and treatment
of thromboembolic disorders is heparin. However, it has
many limitations such as causes of heparin-induced
thrombocytopenia and allergy. Presently, natural product
compounds have been extensive studies on their
anticoagulant properties including algae. Previous studies
demonstrated that polysaccharides from marine algae
have powerful blood anticoagulant activity. Thao is a
freshwater alga which is belonged to Spirogyra spp. It is
widely grown in natural reservoirs and used for cooking
in the North and Northeastern regions of Thailand. It is
interested that Thao may has anticoagulant activity as
marine algae. This research aimed to study the effect of
crude polysaccharide from Thoa on coagulation assays
including PT (prothrombin time), APTT (activated partial

on PT, APTT and TT assays

Charatsri Thongsaitarn
Nutjeera Intasai

thromboplastin time) and TT (thrombin time) to evaluate
its anticoagulant activity on extrinsic pathway, intrinsic
pathway and the function of fibrinogen, respectively.
Platelet-poor plasma (PPP) was incubated with crude
polysaccharide at concentration 10, 20, 40 or 80 mg/ml
at 37°C for 1 minute before performing these coagulation
assays. Prolongation of APTT was observed when
incubated with crude polysaccharide at concentration of
40 and 80 mg/ml. However, it had no effect on PT and
TT. The results showed that crude polysaccharide from
Thao had an anticoagulant activity on intrinsic pathway
without any effect on fibrinogen function. Thus crude
polysaccharide from Thoa may be useful for the
development of anticoagulant drugs. Active compound
and mechanism of action of crude polysaccharide from
Thao on blood coagulation should be further studied for
pharmaceutical industry in the future.

Deltamethrin susceptibility and the sodium channel gene mutation
associated with knockdown resistance in the population of Aedes aegypti
from Chiang Mai and Phayao Provinces

An effective control of Ae. aegypti, dengue fever vector,
relies on chemical insecticides. However, the intense use
of insecticide has introduced the developing insecticide
resistance. Resistance to pyrethroid insecticide has been
reported in the Ae. aegypti population from many regions.
Several sodium channel mutations associated with
knockdown resistance have been identified in pyrethroid-
resistant Ae. aegypti and one of these is the V1016G
mutation. The objectives of this study were to determine
the susceptibility to deltamethrin and detect the V1016G
mutation in the population of Ae. aegypti from Chiang
Mai and Phayao provinces. Field collected Ae. aegypti
mosquitoes from Chiang Mai and Phayao provinces were
exposed to 0.05% deltamethrin paper according to WHO
susceptibility method. Dead and surviving mosquitoes
after exposed to deltamethrin were genotyped for the

Jarinya Jomtiang
Jintana Yanola

V1016G mutation by AS-PCR. Mosquitoes from Chiang
Mai were resistant to deltamethrin. The mutant (G1016)
allele frequency was significantly difference (p< 0.05) in
dead (0.22) and surviving (0.41) groups suggested that
the V1016G mutation was positively correlated with
knockdown resistance to deltamethrin in the population
of Ae. aegypti from Chiang Mai. Mosquitoes from Phayao
were moderately susceptible to deltamethrin and the
low mutant (G1016) allele frequency (0.03) was found
in this population. In conclusion, the V1016G mutation
associated with knockdown resistance was the important
mechanism of deltamethrin resistance in Ae. aegypti population
of Chiang Mai. The use of insecticide for mosquito
control should be considered in this province. However,
delmethrin could be used to control of the Ae. aegypti
population from Phayao.
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Screening for glycosaminoglycans in flower,

fruit and seed of medicinal plants

Jariya Chimchai
Kanyamas Choocheep

Osteoarthritis is a common disease found in the
elderly. Long-term effects of osteoarthritis lead to degradation
of the articular cartilage that impact on the daily life.
In osteoarthritis treatment, there are several kinds of
drug used for relief pain and joint inflammation, such as
acetaminophen, NSAIDs, glucosamine sulfate and
chondroitin sulfate. Chondroitin sulfate is one of
glycosaminoglycans which predominantly present in
human cartilage and often bound with proteins to form
proteoglycans. Most of chondroitin sulfate is obtained
from several parts of animal including, shark or bovine
trachea cartilage. However, the detection of plant

glycosaminoglycans is not well understood. Therefore, this

study aims to detect glycosaminoglycans from flower, fruit
and seed of 20 medicinal plants. Each herb is extracted by
95% ethanol and distilled water. Then, glycosaminoglycans
are examined by dye-binding assay and UV-Vis
spectrophotometry. The results suggested that there
were glycosaminoglycans in Lemons, Noni, Bitter gourds,
Bananas, Banana flowers and Jasmine extracted by
95% ethanol. In addition, there were glycosaminoglycans
in Champak, Bananas, Common Asiatic weed and
Star apple extracted by distilled water. Interestingly,
glycosaminoglycan found in bananas, Noni, Star apple and
Bitter gourd is chondroitin sulfate which could be beneficial

to further study in clinical trial for arthritis treatment.

Prevalence of cardiovascular risk factors
in Mae Ka sub-district, Chiang Mai

Tanarat Lovittayanon Jakkrapan Kanta
Khanittha Taneyhill Kanyamas Choocheep

The community service project was established
many years ago by the Faculty of Associated Medical Sciences,
Chiang Mai University. The aim of the project is to annually
check rural people’s health. The checkup results
would be returned to the people with an interpretation
and a recommendation. However, follow up data have
never been analyzed. The aim of this study was to evaluate
the prevalence of cardiovascular risk factors in Mae Ka
sub-district, Muang, Chiang Mai. First, health check up data
from the years 2009-2012 were analyzed retrospectively.
Total cholesterol and fasting blood glucose levels increased
every year. In 2012, 55 percent of the population had
a high cholesterol level. Second, multivariate data from

individuals were analyzed. Seventy five and 52 percent of

people sampled had high blood glucose and cholesterol
levels, respectively. This increase was more than the usual
increase due to age. Lastly, people who had abnormal
cholesterol and blood glucose levels were selected. Lipid
profiles and small dense LDL-cholesterol levels were
determined for the subsample. These data and other
information from a questionnaire were used to calculate
10-year Framingham risk scores. Thirty-nine percent of the
selected group had very high cardiovascular risk scores,
and only 6% had LDL phenotype B. These data indicated
that the heath promotion program has not been successful.
To improve the program, behavioral changes should be

introduced and monitored for this group of people.

‘152 Medical Technology @ Physical Therapy ® Occupational Therapy® Radiologic Technology




218ASINATANMSIVNEIBEDIKU

N 46 auun 2 woumaw 2556

In vitro antioxidant capacity and antimicrobial in

Shorea roxburghii, Derris scandens Benth. and
Cissampelos pareira Linn. var. hirsutus were extracted
with hot water and 80% ethanol and were evaluated
theirs antioxidant capacities and antimicrobial properties.
Phytochemicals including total phenolic, total tannin and
total flavonoid were determined using Folin-Ciocalteau’s
reagent or aluminium chloride. 2,2-diphenyl-1-picrylhydrazyl
(DPPH) radical scavenging and iron chelating activity
were established antioxidant properties and agar cup
method for antimicrobial activity of the herbs extracts.
The results showed that Cissampelos pareira Linn. var.
hirsutus had the highest total phenolic and total tannin with

Thai traditional herbs

Chakkapan Ounwichit
Supawatchara Singhatong
Churdsak Jaikang

5026. 16 mg Gallic acid equivalent and 2871.18 mg Tannic
acid equivalent, respectively. The Shorea roxburghii
extract contained the highest total flavonoids level with
156.00 mg Qurcetin equivalent/ gram plant extract. Water
and ethanol extract of Cissampelos pareira Linn.var.
hirsutus had the highest DPPH scavenging properties
with IC50 values was 0.65 and 0.14 mg/ml, respectively.
At high concentration, Cissampelos pareira Linn. var.
hirsutus extract inhibited Staphylococcus aureus. From
the results, three herbs are potential to be used as
antioxidants and antimicrobial and should be study the
mechanism in the future.

Screening for common thalassemia in Thailand using Hemolysis
Area (HA) calculated from the novel AMS-RBC-FRAG-TEST

AMS-RBC-FRAG-TEST (ARFT) system was
invented by Assoc. Prof. Dr. Thanusak Tatu and
Dr. Denis Sweatman. Hemolysis Area (HA) obtaining from
summation of hemolysis rate in 120 seconds by 0.45%
GSS under the operation of ARFT was shown to be
unique for each group of thalassemia. However, this
HA was generated from a few sample numbers and not
enough for establishing the accurate HA ranges. This
study then aimed to determine the probability of using
the HA values in screening thalassemia trait in a cohort
of more sample number. The HA values, MCV, MCH,
cellulose acetate electrophoresis (CAE) and multiplex
allele-specific PCR (MASP) were performed in 79
anonymous blood samples. The previous HA values of >
35 for normal, 26-35 for HoE trait, 21-25 for 3-thalassemia
(SEA type) and 15-20 for 3-thalassemia trait were employed
to diagnose thalassemia trait. The results showed that

(ARFT) system

Janegjira Jaratsittisin
Thanusak Tatu

these values were only able to separate normal out
of thalassemia trait, but not between the thalassemia
traits. Then, determining the new ranges of HA was
done by grouping the sample’s results according to the
MCV, MCH, CAE and MASP. The new HA ranges were
established in mean + SD as follows: 61.85 + 12.48 normal
(n = 60), 34.45 + 9.99 HbE trait (n = 15) and 27.71 =
10.27 SEA-a thalassemia 1 trait. These ranges were still
only able to separate normal from the thalassemia carriers.
Moreover, the efficiencies of HA, MCV, MCH in screening
for the HbE carrier were 78.48%, 91.14% and 78.48%,
respectively. In conclusion, the HA values had positive
trend to be used for screening thalassemia trait. However,
additional studies should be done by increasing sample
numbers, especially in thalassemia groups. It was hoped
that the HA values generating by the ARFT system would
be an alternative for screening thalassemia carrier in future.
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Study of gamma/delta T-lymphocyte numbers

following HIV-1 infection

Chanakan Kanthatham

Gamma/delta (y/6) T-lymphocytes are
subpopulation of T-lymphocytes which T-cell receptors
(TCR) compose of gamma and delta chains. These cells
expressed CD3 molecules on their surfaces but not CD4
and CD8. These cells can also be divided into mainly
two groups; V&1 and V2. V&1 subset is found mainly
in mucosa of the lymphoid organ whereas V&2 subset
is found mainly in blood circulation. Function of y/&T
lymphocytes is to response to the lipid antigen without
major histocompatibility complex (MHC). Previous study by
Jaturaporn Fupruk found that V62 cells were decreased in
HIV-1infected patients with CD4 T lymphocytes less than
200 cells/uL. However, there were small number of samples
used in his study. Therefore, in this study we studied
more samples from HIV-1 infected patients. Four colour
flow cytometry was used to evaluate y/8T lymphocytes
and V&2 subgroups of cells which were negative for
CD4 and CD8. The samples were divided into four study
groups: a HIV-1 negative group and 3 groups of those

Phennapha Klangsinsirikul

infected with HIV-1. HIV-1 infected groups consist of
patients with CD4 less than 200 cells/uL, CD4 between 200-
350 cells/pL and CD4 more than 350 cells/uL. The results
showed that the amounts of y/8T lymphocytes of HIV-1
infected patients were likely decreased when compared
to HIV-1 negative group although there were not statistically
different. Similar result was observed in V62 group. When
compared the results between HIV-1 infected groups,
the number of V62 cell was decreased in patients with
CD4 less than 200 cells/uL as compared to those of
patients with CD4 between 200-350 cells/pL. The results
from this study were consistent to the previous study by
Jaturaporn Fupruk. This may partly due to the function
of y/6T lymphocyte which mainly plays an important
role in lymphoid organ in patient infected with HIV-1.
Patients with low CD4 count often have complications
mainly from opportunistic infection. This lymphocyte
subgroup may have migrated to the infected tissues rather
than circulated in blood circulation.

Survey of hepatitis B virus (HBV) immunity and HBV carrier state in the
Faculty of Associated Medical Sciences Students, Academic year 2555

Nattha Intarasopa  Natedao Kongyai

Laboratory practice of the Associated Medical
Sciences students which have to contact directly to the
clinical specimens, secretion or patient’s body is likely to
risk of various diseases for example Hepatitis B virus (HBV)
infection. Therefore, in order to obtain information to monitor
the infection, this research has surveyed the immunity
and carriers state on HBV infection in 526 subjects
of the second year and third year Associated Medical
Sciences students, Chiang Mai University, the academic
year 2555. The Enzyme Linked Immuno Sorbent Assay
(ELISA) test kits were used for hepatitis B surface antigen
(HBs Ag), antibody against HBs Ag (Anti-HBs) and antibody
against hepatitis B core antigen (Anti-HBc) detection.
Eight groups were categorized according to the testing
results: 1) five subjects (0.95%) were acute HBV infection
or chronic HBV infection (Carrier); 2) 11 subjects (2.09%)
were previous infection and already had immunity; 3)
18 subjects (3.42%) were previous infection but had
no immunity; 4) 1 subject (0.19%) was acute HBV

Wasana Sirirungsri

infection or infected with mutated HBV; 5) 326 subjects
(61.98%) had neither antigen nor antibody; 6) 154 subjects
(29.28%) were successful HBV vaccination; 7) 5 subjects
showed invalid results (0.95%) and 8) 6 subjects were
early acute HBV infection or during in incubation period.
[t can conclude that only 165 students (31.4%) had the
immunity to HBV, which were immunized from natural
infection or vaccination. Meanwhile, 350 students (66.5%)
had no immunity to this virus. In addition, there were 11
cases (2.1%) showed positive result for HBs Ag detection,
which may be infecting or may has a risk to be the carrier
of the disease. Eventually, at least 6 months follow-up
are required for these 11 students. The findings of this
study may be used as primary information in counseling
and educating to students who had no immunity and the
group who risk being carriers, that to reduce the risk of
HBV infection in Associated Medical Sciences Medical
students.

154  Medical Technology @ Physical Therapy @ Occupational Therapy® Radiologic Technology




218ASINATANMSIVNEIBEDIKU

N 46 auun 2 woumaw 2556

Study of CCR5-delta32 mutation in HIV-1 infected infants
in Thailand between 2007 and 2012

Background: Our previous study evaluating HIV-1
coreceptor usage in HIV-1 vertically infected infants with
mainly CRFO1_AE strain in Thailand reported a high
proportion of HIV-1 CXCR4-using variants (44.7 %) versus
CCR5-using varients (55.3%). This observation differed
from other newborn or children HIV-1 infected population
infected mainly by subtype B or C or D strains have been
shown a high proportion of CCR5-using varients. This
result may be caused from abnormality of CCR5 gene
(i.e. CCR5 delta 32). In this study we aimed to determine
the CCR5-delta32 mutation in HIV-1 infected infants in
Thailand between 2007 and 2012.

Methods: A total of 234 HIV-1 infected infants (106
male and 128 female) participating in the National AIDS
Program of the National Health Security Office (NHSO)
of Thailand in 2007-2012 were included in this study.
All children were received ARV prophylaxis according
to the Thai national guidelines. The CCR5-delta32 mutation

Natnaree Keardthep Tanawan Samleerat

genotype was determined by PCR using specific primers that
could identify the 32 nucleotides deletion by PCR fragment
size differences on 5% agarose gel electrophoresis.
The PCR product of some infants was randomly selected for
direct DNA sequencing of CCR5-delta32 franking region.

Results: The median age of 234 HIV-1 infected
infants was 75 days (range: 12-266). No significant difference
in age and clinical signs of AIDS (p=1.000) were observed
between these populations. The CCR5-delta32 mutation
has not been found in 228 HIV-1 infected infants. However,
6 of 234 HIV-1 infected children failed to amplify of the
CCR5 gene. This may be caused by quality of DNA,
multiple freeze-thaw or PCR inhibitors.

Conclusion: No CCR5-delta32 mutation found in 228
HIV-1 infected infants in Thailand. This result may suggest
that high prevalence of CXCR4-using viruses did not
affect from abnormality of CCR5 gene, in particular
CCR5-delta32 mutation.

Urinary fluoride in subjects who consumed water with fluoride higher
than the permissible level and fluoride toxicity to bone and teeth

Nattawut Sangsungnern  Roongsiri Chotpadiwetkul

Fluorosis is mainly caused by chronic consumption
of high level of fluoride in water. Natural occurring fluoride in
Northern Thailand renders its contamination of ground and
underground water, which leads to high incidence of skeletal
and dental fluorosis. This study aimed to investigate
the urinary fluoride of subjects with high fluoride
intake and the correlation with skeletal and dental fluorosis.
First morning urine was collected in 57 elderly volunteers
from Mae-hoy-ngern, Doisaket district, Chiang Mai. The
urine samples were analyzed for fluoride using a fluoride
ion-selective electrode and for creatinine using a Glick’s
method. Forty subjects, account for 70%, who ingested
too high fluoride in water had urinary fluoride ranged from
0.71 10 9.36 mg/L with the average of 3.26 mg/L (Median
= 2.59 mg/L, SD = 2.19 mg/L). Fluoride/creatinine
in urine ranged from 1.18 to 11.67 mg/g creatinine with
the average of 4.54 mg/g creatinine (median 4.43 mg/g

Supawatchara Singhatong

Sriwan Dolan

creatinine, SD 2.36 mg/g creatinine). Subjects who ingested
low fluoride contaminated water had urinary fluoride
ranged from 0.632 to 8.08 mg/L with the average of 2.43
mg/L (median = 1.58 mg/L, SD = 1.96 mg/L) fluoride/
creatinine in urine ranged from 1.37 to 13.15 mg/g with
the average of 3.56 mg/g creatinine (median 2.82 mg/g
creatinine, SD 2.76 mg/g creatinine). The urinary fluoride
and fluoride/creatinine were significantly higher in high
fluoride intake group than in low fluoride intake group (o =
0.04 and 0.05, respectively). Moreover, urine fluoride
positively correlated with fluoride in water (r = 0.375, p =
0.004). Urine fluoride in subjects associated with skeletal
fluorosis ranged from 0.71 to 9.36 mg/L (1.18-13.15 mg/g
creatinine) In summary, determination of urinary fluoride
may indicate the exposure and accumulation of fluoride in
the body. However, it may not be beneficial in identifying
the skeletal and dental fluorosis.
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Antioxidant and antimicrobial activities of Aspidistra elatior extracts

Daranee Nak-opat

Churdsak Jaikang Soodjai Pawichai

Antioxidant and antimicrobial activities of water and
ethanol extract of Aspidistra elatior (AE) were investigated.
2,2’-azino-bis(3-ethylbenthiazoline-6-sulphonic acid)
(ABTS), 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical,
hydrogen peroxide (HZO2), nitric oxide (NO), hydroxyl (OH*)
radical scavenging and ferric reducing antioxidant power
(FRAP) method were selected to study antioxidant properties.
The antimicrobial effect of water and ethanol extract of
AE was tested against Staphylococcus aureus. The result
showed that 1 gram of AE extract contained total phenolic

37.50 + 0.01 pg Gallic acid equivalent, total flavonoid

Supawatchara Singhatong

7.41 + 0.01 pg Quercetin equivalent and total tannin 68.54 +
0.01 pg Tannic acid equivalent. Antioxidant activities
expressed in IC50 values as 1.26 + 0.17, 15.98 + 0.13,
54.81 £ 0.35, 1.17 £ 0.01, 2.97+0.06 of NO, DPPH, ABTS,
HZO2 and OH" radical scavenging method, respectively
and 15.11 + 5.67 mmol/g extract of FRAP assay. AE extracts
are not affected to Staphylococcus aureus. Thus, this
study can be concluded that AE extract contributes the

antioxidant with its phenolic, flavonoid and tannin.

The effect of monoclonal antibody specific to human liver HSPG
clone 1E4-1C2-1D9 on HL-60 cell differentiation

Thepparit Thavillarp  Preeyanat Vongchan

Heparan sulfate proteoglycans (HSPGs) express
on membrane and matrix of many cell types. It significantly
involves in fundamental cell activities and act as coreceptor
of many certain molecules which contain heparin binding
region. Human liver HSPGs was isolated for producing
monoclonal antibodies (mAbs). Previous study showed
that mAb clone 1E4-1C2-1D9 significant react only with
leukocytes from AML patients but not normal granulocyte.
This study aimed to clarify the effect of mAb specific to
human liver HSPG clone 1E4-1C2-1D9 on HL-60 cell
differentiation. Cell viability was performed by Trypan blue

dye exclusion assay. Cell cycle analysis was performed by

Propidium iodide staining, and expression of 1E4-1C2-1D9
specific molecule was performed by indirect
immunofluorescence and analyzed by flow cytometry. The
results showed that proliferation of HLG0 in the presence of
1E4-1C2-1D9 was delayed as well as expression level of
1E4-1C2-1D9 specific molecule was decreased. However,
1E4-1C2-1D9 had no effect on DMSO-induced cell
differentiation. We suggested that studying of the effect
of 1E4-1C2-1D9 on cell differentiation induced by other
specific inducing agent such as retinoic acid, GM-CSF,

and IL-3 may provide a different result.
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Development of DNA extraction method for direct detection of
methicillin-resistant Staphylococcus aureus (MRSA) in hemoculture by PCR

Methicillin-resistant Staphylococcus aureus
(MRSA) is an important pathogen commonly found in
healthcare settings around the world. This pathogen
causes infection of skin, bone, lung, and blood circulation
that is one of the leading causes of death in patient.
Currently, MRSA detection is based on classical bacterial
culture method but this method cause delays of diagnosis
and false negative result in patients who had received
antibiotic treatment prior to diagnosis. Therefore, this study
aimed to develop DNA extraction method for direct DNA
extraction from hemoculture for MRSA detection using
PCR technique. The PCR gene targets include mecA that
encodes PBP2a responsible for methicillin resistance and
nuc gene that encodes S. aureus—specific thermonuclease.
Four different DNA extraction methods including boiling,
enzyme-boiling (EB), alkaline wash boiling (AB) and alkaline
wash boiling precipitation (ABP) were compared. It was
found that AB technique provide the highest DNA yield and
sensitivity of MRSA detection by PCR (10° - 10° CFU/ml

Tanawatchai Suriya Usanee Anukool

in 25 pl PCR reaction). The developed method was then
evaluated with hemoculture specimens from 73 patients
kindly provided by central laboratory, Maharaj Nakhon
Chiang Mai hospital. These samples were consisted of
65 positive hemoculture samples, which were diagnosed
as MRSA (20 samples), MSSA (33 samples), other non
S. aureus bacteria (12 samples), 8 negative hemoculture
samples. The PCR results were found to be congruent
with culture technique in all samples. From this study,
the AB method was the most suitable method for MRSA
detection by PCR as it was simple to perform, low cost
and capable of PCR inhibitors removal. In addition,
PCR detection of MRSA is rapid and takes about 3-4
hours starting from DNA extraction step until obtaining
PCR result. Thus, this method should help patients to
receive accurate and rapid treatment, which will lead to
reduction of death rate and efficient control of spread of
MRSA infection.

Inhibitory effect of passion fruit extracts on
cholesterol biosynthesis in HepG2 cells

Introduction: Hypercholesterolemia is the risk factor
leading to cardiovascular diseases (CVDs) which is the
major causes of death worldwide. With modern life style
living, the interest in looking after ourselves and realize the
importance of consuming healthy foods to help reducing
the risk of CVDs is increasing. Passion fruit is a favour fruit
that can be eaten fresh, squeezed into drink or applied
to make various kinds of foods and bakeries due to its
unique flavor and fragrance. Although it has been pointed
out that passion fruit possessed hypocholesterolemic
activity, no scientific evidence has been demonstrated.

Objective: This study aimed to investigate the effect of
passion fruit extract on the biosynthesis of cholesterol.

Methodology: Extract was prepared from various parts
of passion fruit (juice, seed and skin). Cytotoxicity of
the extract was tested on human hepatocellular cell line
(HepG2), which was used as a cellular model of human
liver. The effect of the extract on cholesterol biosynthesis
was investigated by culturing HepG2 cells with various

Thanapa Charoenphong Ratchada Cressey

concentrations of non-cytotoxic passion fruit extract for
24 hours. Afterward, cellular cholesterol was extracted
and quantified using Gas Chromatography equipped with
flame ionization detector (GC-FID).

Results: It was found that extracts from passion fruit juice
and seeds were able to inhibit cholesterol biosynthesis in
HepG2 in a dose dependent manner. At concentration
of 100 pg/ml culture media, the extract of passion fruit
juice and seeds could inhibit more than 70% and 50% of
cholesterol biosynthesis, respectively. This inhibitory effect
was as comparable as statin, the current medication
currently prescribed for individual with hypercholesterolemia.
On the contrary, extract from the passion fruit skin showed
only minimum inhibitory effect.

Conclusion: Extract from passion fruit juice and seeds could
inhibit cholesterol biosynthesis in HepG2 as comparable
to the hypocholesterolemic drug statin, thus passion fruit
may potentially represent as a healthy food and drink to
help reducing the risk of cardiovascular disease.
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Detection of glycosaminoglycans in root, stem,

and leaf of medicinal plants

Thunyaluk Moonpa
Kanyamas Choocheep

There are many types of glycosaminoglycans,
such as chondroitin sulfate, heparin, heparan sulfate, and
hyaluronic acid. They are mainly found in connective tissues
and often bound with protein to form proteoglycans. Animal
glycosaminoglycans are widely studied, for example,
chondroitin sulfate is used for relief joint inflammation in
osteoarthritis treatment. Most of glycosaminoglycans are
obtained from several parts of animal including, shark or
bovine trachea cartilage. However, the detection of plant
glycosaminoglycans is still unclear. Therefore, this study
aims to detect glycosaminoglycans from root, stem, and

leaf of 18 medicinal plants consisting of ginger, leech lime,

water hyacinth, aloe vera, lemon grass, cassod tree, shallots,
turmeric, sugarcane, kaempferia, radish, wildbetal leafbush,
galangal, plucaw, plai, star gooseberry, purple passion
vine, and asiatic pennywort. Each herb was extracted
and detected glycosaminoglycans by dye-binding assay
and UV-VIS spectrophotometry using chondroitin sulfate
as standard. The results suggested that there were
glycosaminoglycans from water extract of turmeric and
kaempferia, and ethanol extract of ginger. Moreover,
glycosaminoglycan found in the ethanol extract of ginger

is chondroitin sulfate.

The DNA repairing with Taq DNA polymerase

and T4 DNA ligase

Thunda Chenphanatsak
Mongkol Chotayaporn
Somsak Channoi

The integrity of the DNA template influences the
outcome of DNA amplification by the polymerase chain
reaction technique. However, PCR ampilification fails when
the DNA template has been damaged. The main of the
proposed to develop a DNA repair method that utilizes
a mixture of DNA repair enzymes, Tag DNA polymerase
and T4 DNA ligase. Total DNA were isolated from human
blood by phenol-chloroform extraction. Mechanical

DNA shearing vortexing with glass beads until no DYZ3

amplification PCR products. Then DNA repairing method
was followed by Tag DNA polymerase, 55°C 30 minutes
70°C 30 minutes and T4 DNA ligase; 10°C 10 seconds,
25°C 10 seconds be completely 1 hour to check the
outcome of DNA repairing with DYZ3 DNA amplification.
The studied showed that Tag DNA polymerase and T4
DNA ligase are helpful for PCR amplification of damaged
DNA templates.
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Inhibitory effect of Moringa oleifera Lam. leaves extract on
the biosynthesis of cholesterol in HepG2 cells

Introduction: Hypercholesterolemia is the risk factor for
developing cardiovascular diseases (CVD), which is a major
cause of death of the world population. Blood level of cholesterol
is a consequence of synthesizing by the liver, which comprising
more than 80% of total, together with the absorption
from food. Therefore, the most effective approach of
lowering blood cholesterol in hypercholesterolemic
individual is not only to reduce cholesterol intake, but also

to inhibit cholesterol biosynthesis by the liver.

Objective: This study aimed to investigate the effects
of Moringa oleifera Lam. leaves extracts on cholesterol
biosynthesis using HepG2 cells (human hepatocellular

carcinoma cell line).

Methods: Extraction of Moringa oleifera Lam. leaves was
performed using boiled water or 80% methanol. The extract
was then lyophilized into dried powder and dissolved
in culture media to various concentrations. Non-cytotoxic
concentrations were used to determine its effect on cholesterol
biosynthesis in HepG2 cells. Cells were cultured with various
concentrations of the extract for 24 hours. Cellular cholesterol
was extracted and analyzed by gas chromatography.
Level of cellular cholesterol was compared between cells
cultured with and without the extract of Moringa oleifera

Lam. leaves.

Theerapong Jaikham
Ratchada Cressey

Results: It was found that water extract of Moringa oleifera
Lam. leaves at concentrations less than or equal to 800
ug/mL culture media was not toxic to HepG2 cells as cell
viability was more than 80%. The result showed that water
extract of Moringa oleifera Lam. leaves at concentration
between 125 to 500 ug/mL culture media could inhibit
cellular cholesterol biosynthesis by 70%. On the contrary,
80% methanolic extract of Moringa oleifera Lam. leaves
appeared to be quite cytotoxic, only at concentrations
less than or equal to 160 pg/mL culture media could be
used to test for the effect on cholesterol biosynthesis. The
result showed that the methanolic extract at concentration
between 6.25 to 100 pg/mL culture media could inhibit
cholesterol biosynthesis by only 20% in comparison to

the non-treated cells.

Conclusion: Our preliminary results showed that extract of
Moringa oleifera Lam. leaves exhibited inhibitory effect on
cholesterol biosynthesis in HepG2 cells, which may potentially
be useful in helping reducing the risk of cardiovascular
disease. However, further investigation in term of short-term
and long-term effects of Moringa oleifera Lam. leaves
consumption will ensure the use of this plant to reduce

cholesterol blood level in the future.

WARANITULANE @ NEATNLINTA e NANTTHLNTA © S9RWATA 159




Bulletin Chiang Mai Associated Medical Sciences

Vol. 46, No. 2 May 2013

Study of CCR5-m303 mutation in HIV-1 infected infants in

Thailand between 2007 and 2012

Narawadee Mekapath
Tanawan Samleerat

Background: Our previous study evaluating HIV-1
coreceptor usage in HIV-1 vertically infected infants with
mainly CRFO1_AE strain in Thailand reported a high
proportion of HIV-1 CXCR4-using variants (44.7%) versus
CCR5-using varients (55.3%). This observation differed
from other newborn or children HIV-1 infected population
infected mainly by subtype B or C or D strains have been
shown a high proportion of CCR5-using varients. This
result may be caused from abnormality of CCR5 gene (i.e.
CCR5-delta32 and CCR5-m303). In this study we aimed
to determine the CCR5-m303 mutation in HIV-1 infected
infants in Thailand between 2007 and 2012.

Methods: A total of 234 HIV-1 infected infants (106
male and 128 female) participating in the National AIDS
Program of the National Health Security Office (NHSO)
of Thailand in 2007-2012 were included in this study.
All children were received ARV prophylaxis according to
the Thai national guidelines. The CCR5-m303 mutation

genotype was determined from extracted DNA by nested-
PCR restriction enzyme Hincll analysis. The PCR product
was confirmed for the mutation T to A by direct DNA
sequencing of CCR5-m303 franking region.

Results: The median age of 234 HIV-1 infected infants
was 75 days (range: 12-266). No significant difference in
age and clinical signs of AIDS (p=1.000) were observed
between these populations. The CCR5-m303 mutation has
not been found in 223 HIV-1 infected infants. However,
11 of 234 HIV-1 infected children failed to amplify of the
CCR5 gene. This may be caused by quality of DNA,
multiple freeze-thaw or PCR inhibitors.

Conclusion: No CCR5-m303 mutation found in 223 HIV-1
infected infants in Thailand. This result may suggest
that high prevalence of CXCR4-using viruses did not affect
from abnormality of CCR5 gene, in particular CCR5-m303
mutation.

Study of suitable duration and temperature for storage of
EDTA blood used for thalassemia screening, red blood cell
morphology and automated full blood count

Patiwat Kongdang Thanusak Tatu

Tests conventionally used for screening for carriers
of thalassemia’/hemoglobinopathies include OFT, MCV/
MCH. Automated FBC is a part of management systems
of human diseases. However, it is not obviously known
about the influence of the storing temperature and duration
of EDTA blood on the results of OFT, MCV, MCH and other
automated FBC parameters. To clarify this doubt, these
effects were evaluated in 32 EDTA blood samples. These
samples were classified into 2 groups according to MCV
values; 19 with MCV less than 80 fl and 13 with MCV more
than 80 fl. Two sets of blood samples were prepared, one
for room temperature store and another for 4°C store.
0.36% NaClI-OFT (SOFT), MCV, MCH, RBC morphology
and automated FBC were performed daily in both sets

for 8 subsecutive days. The results demonstrated that
storing temperature and duration affected to the results
of SOFT, MCV, MCH as well as those of automated
FBC. For thalassemia/hemoglobinopathy screening, SOFT
showed the least stable result and had to be done within
the day of blood collection. In contrast, MCH was the
most stable parameter. RBC morphology was stable for 2
days at 4°C and the stability in room temperature storage
depended on the MCV. For automated FBC, WBC count,
RBC count, Hb and platelet count were stable for 7 days.
The findings of this study could be used as guidelines
for storing the EDTA blood used for screening carriers of
thalassemia’/hemoglobinopathies and for automated FBC.
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Production of immunochromatographic assay for
the analyzing HIV-1 protease activity

Even though several assays to determine the
HIV protease (HIV-PR) activity have been studied, new
high-throughput methods are necessary for clinical
application because of the occurrence of resistance strain.
In this study, immunochromatographic strip test which
a simply immunoassay was generated to investigate the
HIV-PR activity. The recombinant HIV-PR was produced
in Escherichia coli containing the protease gene.
Subsequently, protein expressions were analyzed and
detected enzymatic activity by western blotting and indirect
ELISA, respectively. The result showed that the HIV protease
enzymes were expressed and exhibited the enzyme activity
to cleave the MACA substrate. This HIV-PR was further
used for developing the strip test. In principle, HIV-PR

Prakaidao Khueanlom
Chatchai Tayapiwatana

and MACA substrate were mixed, and next the CA domain
was removed and exposed the free C-terminus of MA.
Following this cleavage, colloidal gold conjugated anti-MA
mAb (HB-8975) that is them Ab specifically bind to free
MA C-terminal can bind and this mobile complex move
on the test line to bind anti-MA mAb (G53) that is Ab bind
to another epitope of MA. In the presence of protease
activity, it was displayed as red dots at the test line which
could be visually detected by the naked eye. As a result,
the simply immunoassay was generated and could to
analyze the HIV-PR activity. This assay will serve as the
high-throughput method for validating the efficiency of
the HIV-PR inhibitors in the patients and facilitating the
discovery of new HIV protease inhibitors.

Effects of partial purified fractions of kaffir lime leaf extracts on cell
cytotoxicity and Wilms’ tumor 1 protein expression in HL60 cell line

Leukemias are group of disease characterized by
accumulation of blood cell having abnormal differentiation.
Many researches demonstrate that Wilms’ tumor 1 (WT1)
protein is overexpressed in leukemic blast cells. Nowadays,
chemotherapy is widely used for leukemia treatment because
it could destroy abnormal fast-dividing cell, but it can
affect normal growing cells which cause side effect
in leukemia patients. For this reason, the researchers
try to looking for active compounds to use instead of
chemotherapeutic agents. This study aimed to investigate
the cytotoxic and WT1 protein expression effects of 13
fractions of partial purified fractions from Kaffir lime leaf
extracts in HLGO cell line by MTT assay and Western
blot, respectively. The results demonstrated that fraction

Pawaret Panyajai
Songyot Anuchapreeda

9 had the strongest cytotoxicity effect with IC50 (Inhibitory
concentration at 50% growth) value of 15.6 + 3.7 pg/ml,
follow by fraction 10 (18.3 + 9.8 pg/ml). Both fractions
showed better results than that of crude hexane extract
(21.8 £ 2.4 pg/mL). Both fractions were examined their
effects on WT1 protein expression by Western blot
analysis using non-cytotoxic concentration value (ICZO) of
5 and 7 pg/ml, respectively. Fraction 10 had the highest
inhibitory effect with the inhibition value of 46%, follow
by fraction 9 (31.8%) which both are better result than
hexane crude extract. This study concluded that fraction
10 had the most cytotoxic and the strongest inhibitory
effects on HLG0 cells. Thus, the fraction 10 should be
further investigated active compounds in the future.
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Anti-inflammatory and anti-oxidant activities of passion fruit juice

i vitro and in elderly people

Panwadee Techawong Supawatchara Singhatong Churdsak Jaikang

Passion fruit is characteristic of tropical areas.
[t has been used as ingredients for several industrial
products. Passion fruit can nourish in eyesight, skin,
reduce wrinkles and reduce fat in blood vessel. The aim
of this study was to investigate the anti-inflammatory
and anti-oxidant activities of passion fruit, both of yellow
rind and purple rind and effect of passion fruit juice to
anti-inflammation and anti-oxidant in elderly people. In vitro,
experiment methods were used to analysis total phenolic,
total flavonoid, hydrogen peroxide and nitric oxide scavenging
assay from passion fruit extracts. In elderly people,
experiment methods were used to analysis vitamin C, total
anti-oxidant capacity, interleukin-6 (IL-6), interleukin-10
(IL-10) and tumor necrotic factor-alpha (TNF-a) from
elderly people before and after drinking passion fruit juice.
In vitro study found that 80% ethanolic extracted of passion
fruit with yellow rind was containing the highest total phenolic
(858.29 + 15.12 ug TE/g extract), the passion fruit with

purple rind that extracted by distilled water was containing
the highest total flavonoid (43.30 + 0.80 ug QE/g extract)
and promoted the highest of hydrogen peroxide scavenging
(16.65 + 0.24 pmol Trolox). The 80% ethanolic passion
fruit with purple rind extracted was promoted the highest
of nitric oxide scavenging (3.42 + 0.03 umol Gallic acid). In
vivo study found that the level of vitamin C was decreased
significantly (o < 0.05) in men and women who drinking a
purple and yellow rind juice, respectively. Total anti-oxidant
was increased in women who drinking both of yellow
and purple rind juice. Cytokines, inhibited inflammation
such as IL-10 was not changed but pro-inflammatory
cytokines, IL-6, level was decreased significantly (o <
0.05) in women who drinking a purple rind juice and men
who drinking both of yellow and purple rind juice. The
TNF-a level was also decreased significantly (o < 0.05)
in women who drinking a purple rind juice and men who
drinking a yellow rind juice.

A comparative study of percentage of regulatory T cell using
3 marker combinations in normal and HIV infected patients

Pornthep Kengkarnchang Sakchai Dettrairat

Regulatory T cells are subpopulations of CD4" T
lymphocytes that play a vital role to control the immune
homeostasis, hence their functions have been extensively
studied. However, the study of this cell population has
faced some difficulty due to their limited number available
for isolation or identification (5-10% in CD4" T lymphocytes).
In addition, the need to use more than one (CD4 CD25
CD127 and FOXP3) as well as different combinations
of these markers to identify these cells leads to the
inconsistence of the data reported. Though FOXP3 is
currently the most specific marker for Tregs, it requires
an intracellular staining. Thus, when FOXPS3 is included
into the combination, functional study of cells is not
appropriated. The aim of this study was to compare the
percentage of Treg using 3 different combinations of Treg
markers that include: 1) CD4CD25CD127 2) CD4CD-
25FOXP3 and 3) CD4CD25CD127FOXP3. Whole blood
was collected from normal and HIV infected patients and

Panthong Singboottra Myers

PBMCs were isolated. To determine the percentages of
Treg, PBMCs were stained with fluorescent-conjugated
antibodies directed against Treg markers by direct
immunofluorescence method and analyzed by flow
cytometry. The results showed that the percentage of Treg
identified by CD4CD25CD127 was agreed (o = 0.151) with
the percentage of Treg identified using CD4CD25FOXP3.
Whereas, the percentages of Treg were not statistically
different (p = 0.088) when CD4CD25FOXP3 and CD4CD-
25CD127FOXP3 were used. When CD4CD25CD127 was
used, the percentage of Treg in normal controls was found
to be higher than the percentage of Treg identified by
the other two sets of combination. In addition, when the
percentage of Treg in normal controls was compared to that
of HIV infected patients, all 3 sets of marker combination
yielded the higher percentages of Treg in normal controls
than those of HIV infected patients.
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Effect of the water extract of Averrhoa carambola and
Ocimum basilicum on cholesterol biosynthesis in
human hepatocellular carcinoma cell line (HepG2)

Background: Hypercholesterolemia is a major risk factor
for the development of cardiovascular diseases. Blood
cholesterol level is a consequence of absorption from food
and synthesis by the liver. Therefore, the effective way
of lowering cholesterol blood level is the combination of
regulating food intake as well as decreasing cholesterol

biosynthesis by the liver.

Objectives: This study aimed to investigate effect of star fruit
extracts and basil leaf extracts on cholesterol biosynthesis
of cholesterol which may potentially help decreasing the

incidence of cardiovascular diseases in the future.

Methods: HepG2 cells (human hepatocellular carcinoma
cells) were treated with hot water extracts of star fruit
and basil leaf at various concentrations for 24 hours.
Afterward, cellular cholesterol was extracted from HepG2

treated cells and their levels were analyzed by gas

Pornpimon Puengyam Ratchada Cressey

chromatography (GC) with flame ionization detector (FID).
5a-cholestane was added prior to the extraction process
to be used as an internal control indicating the efficiency

for each extraction

Results: Star fruit extracts and basil leaf extracts at
non-cytotoxic concentration (10-160 pg/ml culture media)

could decrease cholesterol biosynthesis levels by 30-50%.

Conclusion: Our preliminary results showed that hot water
extract of star fruit and basil leaf possessed inhibitory
effect on cholesterol biosynthesis in HepG2 cells which
may potentially be used as cholesterol lowering agent and
help decreasing the incidences of cardiovascular diseases.
However, further investigations on short term and long
term safety issues of consuming these compounds for

lowering blood cholesterol are needed.
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Study of Mycobacterium spp. contamination on

Thai banknotes and Thai coins

Panwipa Buranasing
Ponrut Phunpa

Screening mammography is one of the many
method Mycobacterium spp. can cause diseases in humans,
particularly Mycobacterium tuberculosis complex is a major
public health problem that causes tuberculosis in humans.
Mycobacterium spp. is found usually in the environment.
It is known to be on bank notes and coins that are used
in daily life, and therefore may be a source of bacterial
contamination. It is interesting to evaluate the behavior
in using Thai banknotes and Thai coins and study of
Mycobacterium spp. contamination on Thai banknotes and
coins. This study created a questionnaire and collected
data from 100 subjects comprising students and staff
in Chiang Mai University, personnel associated with TB,
and TB patients at the TB center region 10 and TB
nursing house, Chiang Mai. Behavioral studies found that
14 percent of the subjects had ever put bank notes or
coins into their mouth, 13 percent had kissed or smelt
them, 50 percent occasionally washed their hands after
handling or touching money, and 50 percent did not
wash their hands after handling or touching money. The
knowledge assessment of bacterial contamination from
Thai banknotes and Thai coins found that 86 percent of
the subjects knew of the bacteria, 95 percent knew that TB

can spread from human to human, 69 percent knew that

patients infected with TB may not show any symptoms,
and 87 percent knew about washing their hands after
handling money. Mycobacterium spp. contamination was
studied on 36 Thai banknotes and 19 coins between
August 2012 and February 2013. The method used was
removing bacteria from individual banknotes or coins by
dipping and shaking the sample in Middlebrook 7H9 broth.
Then, the bacteria were collected and inoculated into
Middlebrook 7H10 agar slant supplement with OADC and
Middlebrook 7H10 slant supplement with OADC-PANTA at
37°C for 4-6 weeks. Bacterial colonies with positive AFB
staining were detected in 2 from a total of 55 samples
(4% of samples), including old 100 baht bank notes and
middle aged 5 baht coin. After identifying mycobacteria
with a line probe assay, the result found that only the
middle aged 5 baht coin contained Mycobacterium
abscessus, which can cause chronic lung disease, sores
and skin infection. This bacterium was found at a high
number of 26,000 CFU/coin. This study presented the
behavioral use of Thai bank notes and Thai coins, and
pathogenic mycobacterium was detected from the study
sample. This result has the advantage of helping to use
Thai bank notes and Thai coins carefully, and prevent and

control mycobacterial infection from this source.
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The effect of apoptotic induction on human promyelocytic
leukemic HL60 and monocytic U937 cell line by goniothalamin

Goniothalamin is an active compound extracted
from Goniothalamus griffithii, a local plant found in Northern
Thailand. Goniothalamin inhibits cancer cell growth but
is not toxic to normal cells. The aims of this study were
to identify the cytotoxic effect of goniothalamin and the
mechanism of cell death in HLE0 and U937 cells. The
cytotoxicity was determined by MTT assay. Cell cycle
profile was demonstrated by staining with propidium
iodide (Pl) and flow cytometry. Apoptosis was confirmed
by staining with annexin V-FITC/PI and flow cytometer. The
reduction of mitochondrial transmembrane potential was
determined by staining with dihexyloxacarbocyanine iodide
and flow cytometry. The expression of Smac, caspase-8

Ploingarm Petsophonsakul
Ratana Banjerdpongchai

and -9 was demonstrated by Western blot. Goniothalamin
inhibited growth of HL60 and U937 cell lines. An increase
of SubG1 phase were found in cell cycle profiles of
gonitothalamin-treated HL-60 and U937 cells, which
indicates an increase of apoptotic cell death. Apoptosis
was confirmed by annexin V-FITC/PI assay, i.e., HL60
and U937 cells died via apoptosis in a dose response
manner. Furthermore, the reduction of mitochondrial
transmembrane potential was found in HL-60 and U937
cells. The expression of caspase-8, -9 and Smac was
increased in HL-60 cells. Taken together, when treated
with goniothalamin human leukemic cells underwent
apoptosis via intrinsic and extrinsic pathways.

Development of multiplex PCR for rapid detection of
Streptococcus suis serotype 2 and serotype 14 in hemoculture

The prevalence of Streptococcus suis, a zoonotic
pathogen that cause meningitis and septicemia in pig and
human, in South East Asia have increased. The standard
method for diagnosis of this organism is culture-dependent
method i.e. hemoculture, that requires at least 3-5 days.
To overcome this problem, PCR and multiplex PCR
have been established. Most methods were developed
to detect only S. suis serotypes 2, the most prevalent
S. suis serotype that cause human disease. At present,
S. suis serotype 14 were reported as the second most
common cause of human disease at the rate of 6.8%
in Thailand. This study aimed to develop multiplex PCR
for simultaneous detection of S. suis serotype 2 and
serotype 14 in hemoculture using 3 pairs of primers
that specific to genes encoding 16S rRNA and capsular
polysaccharide of S. suis serotype 2 and serotype 14,

Phatcharaporn Lingloey
Usanee Anukool  Prasit Tharavichitkul

respectively. These primers allow amplification of different
PCR product sizes (294 bp, 440 bp and 675 bp) which
can be detected by common agarose gel electrophoresis.
The results showed that the detection limit of the multiplex
PCR for detection of both S. suis serotype 2 and serotype
14 was 10 ng of DNA in 25-uL PCR reaction. The specificity
of this method was 100% when tested with 17 bacterial
species. The developed method was further evaluated
with 30 DNA samples extracted from hemoculture
in 2009. Two of 30 samples were found to be positive
for S. suis serotype 2. However, the result of one
sample was uncorrelated with that of conventional
method. However, highly variation of S. suis physiological
characteristics may cause misidentification and prior antibiotic

treatment in patients has been reported to produce
undiagnosis by culture method
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Antimicrobial activity testing of ethanol extracted medicinal plants
against several pathogenic microorganisms

Phatcharee Changpra
Sorasak Intorasoot

Infectious diseases caused by microorganisms
are a public health problem throughout the world. Although
the new antibiotics are discovered, drugs resistant
microorganisms still continuously increase due to the
over-use drug and self development of microbes. Folk
medicine was applied for treating of infectious diseases
in several decades. Each content of medicinal plants
have been reported to have the different properties
such as anti-cancer agents, reduce the biochemical
compounds and anti-microbial activity. In the present
study, fourteen ethanol extracted plants were examined

and five of these consisting of Coscinium fenestatum,
Artocarpus lacucha, Stephania venosa, Shorea roxburghii
and Morinda coreia exhibited antimicrobial properties
against S. aureus ATCC25923 with the minimal inhibitory
concentration (MIC) of 50, 12.5, 12.5, 25 and 100 pg/
mL, respectively and when tested with Methicillin-resistant
S. aureus (MRSA) ATCC 43300, the MIC was 25, 0.75,
3.1, 25 and 100 pg/mL, respectively. The anti-microbial
activity reported in this study would be useful for further
studying of cell toxicity and treatment of infectious
diseases.

Optimization of immunomagnetic agglutination using
anti-Ag85 monoclonal antibody coated magnetite for detection

of Mycobacterium spp.
Pichetsut Suya Sorasak Intorasoot

Nowadays, tuberculosis is one of the most important
public health problems worldwide. Mycobacterium
tuberculosis complex is a group of microorganisms that caused
of severe and chronic disease. One is air-borne transmitted
through cough, sneeze and sputum contaminated
with the microorganism. Several techniques have been
applied for investigation of infected person including acid
fast bacilli (AFB) staining, tuberculin skin test and TB
culture. However, these techniques are limited in term
of sensitivity, specificity and the slow growth rate of this
microorganism even culture technique is performed.
These limitations always lead to ineffective control and
treatment of the disease. The aim of this study was to
develop a new diagnostic technique of immunomagnetic
agglutination using anti-Ag85 monoclonal antibody coated

magnetic particles for determination of Mycobacterium
spp. Antigen-antibody complex could be observed in
either by naked eyes or micro-agglutination under the
microscope. The results indicated that the optimal time
investigated by eye was within 2 hours. When compared
to the AFB staining that utilized as standard method in this
study, the final agglutination observed by eyes and under
the microscope were 10° and 10" CFU in which equally
to 2+ and approximately 7 AFB/ 100 fields as grading
by WHO guideline. No cross-reactivity was observed
when tested with some normal flora and most common
bacterial pathogens found in respiratory tract. This validated
technique is rapid, simple and useful for further development
of Mycobacterium spp. detection in clinical specimens.
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Study of HIV-1 subtypes distribution in northern
and upper central regions of Thailand

Background: The monitoring of HIV-1 subtypes and
emergence of new CRFs in the population is important
for HIV surveillance programs to track the HIV evolutionary
epidemic and leads to the understanding of the mechanisms
which the virus evolves. The HIV epidemic in Southeast
Asia was the wide co-circulation of subtype B and
CRFO1_AE led to the emergence of various novel CRFs.

Objective: The aim of this study was to investigate HIV-1
subtype distribution and intersubtype recombinants
circulating in northern and upper central regions of
Thailand in 2012.

Methods: Peripheral blood samples from a total of 736
HIV-1 infected patients with virologic failure (NHSO-NAP
and NAPHA-Extension) were tested for genotypic
evidence of HIV drug resistance at the AMS Clinical Service
Center, Chiang Mai University in 2012 and 92 recent
HIV-1-identification in 2012 were included in this study.
Viral RNA was extracted from plasma and the 1,302 bp
of HIV protease and reverse transcriptase genes were
amplified and sequenced. HIV subtyping was determined
either with the Recombinant Identification Program (RIP)
or by Subtype-Specific Enzyme Immunoassay (SSEIA).

Pipatpong Papong
Tanawan Samleerat

Results: We found that CRFO1_AE was predominant in
the treatment-experienced population (94.97 %), followed
by subtype B (3.40%). Three sequences (0.41%) of HIV-1
subtype C were found and surprising one sequence of subtype
G (0.13%) was identified. Furthermore, intersubtype
recombinants CRFO1_AE/B and B/C were observed in seven
patients (0.95%) and one patient (0.13%), respectively.
Most recombinants have different mosaic patterns from
each other. However, the patient harbored recombinant
B/C was an immigrant from Myanmar. Moreover, we
also found that CRFO1_AE is predominant subtype
(78.26%) and follow by subtype B (16.3%) in the recent
HIV-1-identification patient.

Conclusion: Our study demonstrated that CRFO1_AE was
the predominant circulating HIV-1 strain in northern and
upper central regions of Thailand, followed by subtype
B. We also identified cases of subtype C and subtype G,
which are the rarely found subtypes in Southeast Asia, and
the complex intersubtype recombination. These finding
provided the important data for developing surveillance
program, HIV diagnostics and vaccine development.
However, the characterization of the full-genome of these
CRFO1_AE/B and B/C recombinants and also subtype G
is required for confirmation and elucidation.
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Detection of Klebsiella pneumoniae carbapenemases producing and New Delhi

metallo-betalactamase producing in Klebsiella pnewmoniae and Escherichia coli

isolated from patients in Maharaj Nakorn Chiang Mai Hospital

Phuthita Chumruksa
Prasit Tharavichitkul
Usanee Anukool

Klebssiella pneumoniae and Escherichia coli
which can produce carbapenemase enzyme, such as
Klebsiella pneumoniae carbapenemase (KPC) and New
Delhi metallo beta-lactamase (NDM-1), can resist to
carbapenem antibiotic. They were reported from many
countries including Thailand. This study aims to investigate
KPC and NDM-1 producing in K. pneumoniae and
E. coli isolated from patients admitted in Maharaj Nakorn
Chiang Mai Hospital during June to September of the
year 2010 and 2012. A total of 747 isolates including
376 K. pneumoniae isolates and 371 E. coli isolates
were screened for ertapenem and meropenem resistance
by disc diffusion method. The results showed that 12

K. pneumoniae isolates and 5 E. coli isolates were resistant
to carbapenem. For confirmation with modified Hodge test
(MHT) and double disc synergy test (DDST), 6 isolates
of MBL-producing K. pneumoniae and 1 isolate of
MBL-producing E.coli were found but KPC producers
were not detected. Finally, when they were confirmed by
multiplex PCR, bIaNDNH was found in 3 K. pneumoniae
isolates (0.80%) and 1 E. coli isolate (0.27%) but
bIaKPC was detected only in 1 E.coli isolates (0.27%). In
conclusion, NDM-1 producer could be detected in both
K. pneumoniae and E. coli but KPC producer could be
found only in E. coli.

The use of RBC histogram from automated full blood count
to indicate abnormal RBC morphology

Pennapa Promrungsti
Tanyarat Jormgeow

Automated full blood count (FBC) is important
routine test which use in clinical diagnosis. It has many
advantage parameters that were improved to reduced
workload and indicate abnormal especially flagging or
abnormal pattern of histogram and scattergram. However,
the warning sign or flagging form FBC data has limitation
in report abnormal cell morphology. Therefore the objective
of this study is whether RBC histogram area can be use
to indicate abnormal red blood cell morphology. FBC data
from 15 cases of normal group or 165 cases of anemia
group were collected with blood film. RBC volume or RBC
Hb concentration histogram were analyzed by ImageJ

program. The results showed that normal area of RBC volume
and RBC hemoglobin concentration can reflect all of normal
RBC morphology. Abnormal RBC volume histogram
can detect anisocytosis at percentage of PPV, NPV,
sensitivity and specificity as 81.13%, 71.18%, 84.31%,
and 59.61%, respectively which were better than RDW
parameter. These results suggested that RBC histogram
area can be used as indicator to reflect abnormal RBC
morphology and more specific group of abnormal RBC
morphology should be performed in the further study.
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contamination in trading eggs in

Muang District, Chiang Mai Province

Salmonella is a causative agent of bacterial food
poisoning. It also causes enteric fever, which leading to
dead in the severe case. Consumption of Salmonella
contaminated food and water is the most transmission
mode of Salmonella infection in human. Eggs are also
popular materials which were used for food, unfortunately
the contamination of Salmonella is usually found in eggs.
Among Salmonella infected fowl, Salmonella is colonized
in the genital tract and further contaminated in egg during
egg formation. This study focused on the contaminating of
Salmonella in chicken eggs and duck eggs that were traded
in markets and department stores in Muang district,
Chiang Mai province during December 2012 to February
2013. Totally of 40 egg samples were investigated
using standard ISO 6579 procedure. Results showed
Salmonella enteritidis contamination was found in one sam-

Screening for

HbE/B-thalassemia is compound heterozygote of
[-thalassemia gene (B0 or 3+) with BE gene. The patients
have wide clinical spectrums ranging from mild (thalassemia
intermedia) to severe (thalassemia major). Some patients
require frequent blood transfusion. Moreover, patients may
have life-threatening symptoms resulting from various fatal
complications Therefore, screening for HoE carriers is very
important to control and prevent the occurrence of new
HbE/B-thalassemic patients. This study aimed to evaluate
efficiency of the new size-reduced AMS-HbE Tube Test
in screening for HoE carriers. These included possibility
of using this new size-reduced kit with packed red cell
instead of hemoglobin solution as well as stability of this new
size-reduced kit in room temperature of Thailand. EDTA

Paisan Moomthong
Natedao Kongyai

ple among chicken eggs that referred to 3.3% and 2.5%
of total chicken eggs and all egg samples, respectively.
Meanwhile, one sample was contaminated with
Enterobacter sp. that about 10% and 2.5% of total duck
eggs and all egg samples, respectively. This investigation
showed corresponding results to the study of the Faculty
of Associated Medicine Sciences, Chiang Mai University
that using standard cultivation and identification of clinical
microbiology method during November 2007 to January
2008. From results, it implicated the incidence of
Salmonella contamination in eggs among this area was
mostly constant. Thus, consumers should realize and
give more attention on eggs purchasing. Furthermore,
well-cooked egg dishes should be recommended to
avoid food poisoning and enteric infection caused from
Salmonella contaminated egg.

HbE carriers by the size-reduced
AMS-HbE Tube Test

Phattharawee Muneekaew
Thanusak Tatu

blood from 100 volunteers and the 4" year-MT students
were tested with the new size-reduced kit. The results
obtained were then compared with those generated
from the original AMS-HbE Tube Test, dichlorophenol
indophenol precipitation (DCIP) test and cellulose acetate
electrophoresis (CAE). It was found that packed red cell
could be used in the new size-reduced kit with 15 I
optimal volume. The new kit showed 100% sensitivity,
specificity and efficiency. It was stable in Thailand’s room
temperature for up to 2-month storage. It was then
concluded that the new size-reduced AMS-HbDE Tube Test
was effective in screening for HbE carriers. It could be
employed in routine work and industrial-style production
was possible.
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Expression of antioxidant proteins during differentiation of ADSCs on

soft photocurable hydrogel

Pattanis Homhual
Fahsai Kantawong

Human Adipose-Derived Stem Cells (ADCs) is a
multipotent mesenchymal stem cell from primary culture
capable of differentiating into various cell types of
mesenchymal tissues such as osteoblasts, chondrocytes,
and adipocytes. The objective of this study is to study the
ability of MSCs differentiation into neuronal lineage on soft
photocurable hydrogel and to study whether anti-oxidant
proteins influence neuronal differentiation. Real time reverse
polymerase chain reaction (Real time RT PCR) was used to
detect the expression of neuronal marker and anti-oxidant
proteins. ADCs 1x10° cells were seeded onto hydrogel

(seeding density= 10" cells/cm®). Trizol reagent was used
to extract total RNA after 12 days and 23 days cultivation.
Results from RT-PCR indicated the expression of neuronal
marker (Glial fibrillary acidic protein (GFAP), Class llI
beta-tubulin, and Neuron specific enolase (NSE)). Increase in
expressions of antioxidant proteins; superoxide dismutase
(SOD), thioredoxin reductase and thioredoxin were found.
The result of this study showed that ADCs on soft
photocurable hydrogel have tendency to differentiate into
neuronal lineage and antioxidant proteins may be related
to neuronal differentiation.

Antimicrobial activity testing of several water extracted herbs

Mullika Wanmakok
Sorrasak Intorasoot

The disease caused by microorganism is one
of the most important public health problems worldwide.
Although the antibiotics have been widely used to cure
infected patients, the over-used drugs and self-mutations
lead to the development of drug resistant microorganisms
including of methicillin-resistant Staphylococcus aureus
(MRSA), ESBL producing bacteria and Pan drugs-resistant
Acinetobacter baumannii. Medicinal plants or herbs are
well-recognized to be replacing of common medical uses
for treating infectious disease. The advantage of these is
associated with the reduction of drug-resistant microorganism
even as long term usage. In the present study, antimicrobial
activity of various water extracted herbs was examined
with the pathogenic microorganisms. Fourteen plants
used as folk medicine were tested in this study including
Coscinium fenestatum, Shorea roxburghii, Artocarpus
lacucha, Cryptolepis buchanani, Gynura divaricata,

Aspidistra elatior,Curcuma aromatica, Acorus calamus,
Amomum biflorum, Kaempferia galanga, Morinda
coreia, Cuscuta chinensis, Stephania venosa and Derris
scandens. The agar cup diffusion assay was employed for
antimicrobial screening of herbal products. The standard
strain S.aureus ATCC 25923, methicillin-resistant
Staphylococcus aureus (MRSA) ATCC 43300, Escherichia
coli ATCC 25922 and Candida albicans ATCC 90028
were tested. The results indicated that the water extracted
from Coscinium fenestatum, Artocarpus lacucha and
Stephania venosa represent antimicrobial activity to gram
positive bacteria, S. aureus and MRSA strain with the
minimal inhibitory concentration (MIC) of 100, 25, and 50
ug/mL, respectively. The herbal products reported in this
study are useful for research field and further applying
as drug development in treatment of disease caused by
bacteria.
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Effects of partial purified fractions of Kaffir lime leaf extracts on cell
cytotoxicity and Wilms’ tumor 1 protein expression in K562 cell line

Leukemia caused by an increased abnormal
proliferation of blood cells. The Wilms’ tumor 1 (WT1)
protein is related to cell proliferation and cell differentiation
is highly expressed in leukemia blast cells. According to
the previous study, crude Kaffir lime leaf extracts could
inhibit cell viability and decrease WT1 protein expression.
This experiment aimed to study the cytotoxic and WT1
protein expression effects of 13 fractions of partial purified
fractions of Kaffir lime leaf extracts derived from Faculty
of Pharmacy, Chiang Mai University in K562 cell line by
MTT assay and Western blot, respectively. The results
showed the fraction 9 had the strongest cytotoxicity with
the IC50 (inhibitory concentration at 50% growth) values

Yuttapong Tamakaew
Songyot Anuchapreeda

of 42.3 + 2.1 pg/mL, follow by fraction 10 and fraction 11
(42.8 + 4.8 and 53.1 + 3.9 pg/mL), respectively. These
three fractions were further examined their effects on
WT1 protein expression by Western blot analysis using
non-cytotoxic concentration values (IC20) of 23, 17, and
24 ug/mL, respectively. The fraction 9 had the highest
inhibitory effect with the inhibition value of 37.8%, follow by
fraction 11 and fraction 10 (31.6 and 19.8%, respectively),
as compared to the vehicle control. This study can be concluded
that the fraction 9 had the most cytotoxic and the
strongest inhibitory effects on K662 cells. So, the fraction
9 might be used as leukemic treatment in the future.

Cytotoxic effect of Astraeus hygrometricus extract on PBMGs,

human skin fibroblast, liver cancer, breast cancer,
cholangiocarcinoma and leukemic cell line

Background: Cancer is a public health problem that can
be found around the world. Anticancer drug have problem
about cost, drug resistance and side effects. Recently,
many natural products were developed to be used as a
drug for treating and preventing human diseases. The
study previously, Astraeus hygrometriccus extract have
anticandidal,

leishmanicidal, immunostimulatory and

antitumor properties.

Objective: To study the cytotoxic effect of A. hygrometricus
aqueous extract on PBMCs, leukemic cell line (U937),
liver cancer cell line (HepG2), cholangiocarcinoma cell
line (M213), breast cancer cell line (MCF7) and leukemic
cell line (U937).

Ratchanee Somnabut
Chintana Phawong

Methods: PBMCs, U937, HepG2, M213, MCF7
and human skin fibroblast were treated in culture
medium with A. hygrometricus extract at various concentration
for 24 h., then cytotoxic effect were studied by MTT
(3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide) assay.

Results: The result showed that A. hygrometricus extract
had cytotoxicity in PBMCs, human skin fibroblast,
HepG2, MCF7, M213 and U937 cell line with IC50 more
than 16,000, more than 16,000, 3,133.03 + 1,829.95,
2,269.77 + 626.4, 1,418 £ 523.9 and more than 16,000
pg/mL, respectively.

Conclusion: A. hygrometricus extract had low cytotoxicity
on PBMCs, human skin fibroblast, HepG2, MCF7, M213
and U937 cell line.
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Effect of exercise on renal function in healthy volunteers by
measurement of blood urea nitrogen and creatinine in serum

Rutchaneekorn Polsil
Piyawan Bunpo

Exercise increases loss of blood plasma and
causes hemoconcentration. Little is known about its
relationship with renal function. The aim of the study was
to evaluate the effect of exercise on renal function in the
healthy volunteers by measurement of blood urea nitrogen
(BUN) and creatinine in serum. Data were collected
from 3 volunteers aged 20-30 years, 1 male and 2 females.
All subjects were healthy, without evidence of renal
disease. Exercise was conducted three times per week,
45 minutes per session for 3 months. Serum creatinine

and BUN concentrations were measured before
and after every 2 weeks of exercise. Subjects were
advised to continue their usual food intake. The results
show exercise had no effect on either renal function or
body mass index. Conclusively, exercise had no effect
on renal function in healthy volunteers. Measurement of
renal function during and after exercise may be a useful
approach to encourage patients with impaired kidney
function to increase the overall physical activity and to
help facilitate recovery.

Cytotoxic effects of Nelumbo nucifera rhizome aqueous extract on
breast adenocarcinoma cell, hepatocellular carcinoma cell,
monocytic leukemic cell, cholangiocarcinoma cell, fibroblast cell
and peripheral blood mononuclear cell (PBMCs)

Rattikarn Thoomkot
Chintana Phawong

Background: Cancer has emerged a major public health
problem in countries worldwide including Thailand.
Anti-cancer drugs have expensive cost and side
effects. Previous studies, Nelumbo nucifera extracts are
documented to have anti-cancer activity induce growth
inhibition in cancer cells.

Objective: We aimed to study the cytotoxic effects of
Nelumbo nucifera rhizome aqueous extract on breast
adenocarcinoma (MCF-7), hepatocellular carcinoma (HepG2),
monocytic leukemic cell (U937), cholangiocarcinoma
(KKU-M213), fibroblast cell line and PBMCs.

Methods: Breast adenocarcinoma (MCF-7), hepatocellular
carcinoma (HepG2), monocytic leukemic cell (U937),
cholangiocarcinoma (KKU-M213), fibroblast cell line and
PBMCs were treated with Nelumbo nucifera rhizome
agueous extract at concentration of 32.25 — 16,000 ug/

mL and then studied the cytotoxic effects by MTT assay.

Results: The result showed that Nelumbo nucifera
rhizome aqueous extract had cytotoxicity in breast adeno-
carcinoma (MCF-7), hepatocellular carcinoma (HepG2),
monocytic leukemic cell (U937), cholangiocarcinoma
(KKU-M213), fibroblast cell line and PBMCs with the IC50
of 3,643.53 + 1,612.15, 7,702.31 + 3,235.25, more than
16,000, 1,571.8 + 694.71, 4,631.90 + 1,155.01, more
than 16,000 pg/mL, respectively.

Conclusion: Nelumbo nucifera rhizome aqueous extract
had low cytotoxic effects on breast adenocarcinoma
(MCF-7), hepatocellular carcinoma (HepG2), monocytic
leukemic cell (U937), fibroblast cell line and PBMCs.
However, the Nelumbo nucifera rhizome extract should
be further investigated in the future.
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Effects of Vetiver grass extracts on cell cytotoxicity and
Wilms’ tumor 1 protein expression in Molt4 cell line

The chemotherapeutic agents have been used in
leukemia treatments and usually produce their severe side
effects to the leukemia patients. Nowadays, researchers
try to find active compounds from medicinal plants for
the alternative ways to remedy leukemia. Safer treatments
are thus desperately needed. This research is focused
on the vetiver grass (Vetiveria zizanioides Nash) extracts.
The vetiver grass was propagandized by the His Majesty
King Bhumibol Adulyadej in the Thai Royal Project to
conserve soil and water. This study aims to determine
the cytotoxic effects of the crude root extract of Srilanka
vetiver grass on Molt4 cells by MTT assay and its effects
on WT1 protein expression by Western blot analysis.

Rungkarn Sangkaruk
Songyot Anuchapreeda

Crude Srilangka root extract showed the cytotoxic effect
on Molt4 cells with the IC50 value of 27.94 + 2.55 ug/ml.
The WT1 protein levels were decreased by 12.5, 14.4,
and 49.5% after treatment with 10 pg/ml crude Srilangka
root extract for 24, 48, and 72 hours, respectively. Crude
Srilangka extract at the concentrations of 10.4 and 16.1
pg/ml could inhibit the WT1 protein levels by 49.5% and
61.4%, respectively. Moreover, cell number after treatment
for 72 hours was decreased by 49.5%. In summary,
crude Srilangka root extract had cytotoxic effect and
could decrease WT1 protein levels in Molt4 cells. Thus,
the root of vetiver grass extract might be developed for
the alternative leukemia treatment in the future.

Expression of non-glycosylated HIV-1 gp120 V3 Loop in
Rosetta-gamiB(DE3) pLacl strain of Escherichia coli

The third variable region (V3) of the HIV-1 gp120
envelope glycoprotein has been termed the principal
neutralizing determinant (PND) of the virus and is required
for viral entry into the cell via membrane fusion and is
believed to interact with cell surface chemokine receptors
on T cells and macrophages. The N-linked glycosylation
of HIV-1 gp120 V3 Loop is a fundamental and extensive
post-translational modification that necessary for the protein
maturation process results in the covalent attachment
of an oligosaccharide onto polypeptide chains and shielding
viral neutralizing epitopes from immune system recognition.
The previous studies demonstrated that mother-to-child
transmission (MTCT) patients were transmitted
restricted subset of viruses to her infant (genetic bottleneck).
In molecular studies of MTCT and her infant nucleotides
have shown that positions N301 in HIV-1 gp120
V3 Loop and N384 in HIV-1 gp120 C3 are potential

Rujinan  Chaikhampan
Chatchai Tayapiwatana

N-glycosylation site (PNPG). This finding was particularly
significant for evade the neutralizing antibody recognition
at positions N301 and N384.Therefore,to understand the
prominence of HIV-1 gp120 V3 Loop in glycosylated and
non-glycosylated form is beneficial to study the role of
glycosylation function at these positions. In this study, we
aimed to express non-glycosylated HIV-1 gp120 V3 Loop
protein using bacterial expression system. At 4, 8 hours and
overnight the HIV-1 gp120 V3 Loop protein were collected
for detection by western blot analysis, direct ELISA and
indirect ELISA. The result showed that HIV-1 gp120 V3
Loop in pTriEx-4 vector successfully expressed only in
Rosetta-gamiB (DE3) plLacl. The suitable induction time
for HIV-1 gp120 V3 Loop recombinant protein expression
is overnight. Since overnight expression showed the low
level of insoluble protein while soluble level is not different.

WARANITULANE @ NEATNLINTA e NANTTHLNTR © F9RWATA 173




Bulletin Chiang Mai Associated Medical Sciences

Vol. 46, No. 2 May 2013

Distribution of Mi" antigen of MNS blood group in Northern Thais

Laongdao Thongnak
Preeyanat Vongchan
Thipsukon Rinjoy

Individuals with Mi® antigen negative can be
stimulated to produce Mi* antibodies by transfused Mi®
positive blood as well as Mi* negative mother who carry a
Mi® positive baby. These can cause hemolytic transfusion
reaction (HTR) or hemolytic disease of the newborn
(HDN), respectively. This study aimed to investigate
the distribution of Mi® antigen of MNS blood group
in Northern Thais including those who are living in
Chiang Mai, Chiang Rai, Lamphun, Lampang, Phrae, Nan,
Phayao and Mae Hong Son. Bloods samples (n=1,000)
were screened for Mi* antigen expression by standard
tube agglutination and indirect antiglobulin techniques
using anti-Mi® sera, a kind gift from Unit of Blood Bank,

Nakorn Ping Hospital, Chiang Mai, and the Queen Sirikit
Hospital, Chonburi. The results showed that 190 blood
samples (19%) expressed Mi* antigen. According to ABO
blood group system, we found that 40 blood samples
were group A (21.1%), 64 blood samples (33.7%) were
group B, 85 blood samples (44.7%) were group O, and
there was only 1 blood sample (0.5%) was group AB.
Preliminary results showed that the distribution of Mi®
antigen in Northern Thais was 19%.This information will
be useful for precaution in blood transfusion as well as
pregnancy care management to prevent HTR or HDN in
Mi® negative person.

Effects of oligosaccharide derived from crude polysaccharide
from Spirogyra spp. digested by pectinase on PT, APTT and

TT assays

Thanisorn  Glammeng
Nutjeera Intasai

Nowadays, the incidence of cardiovascular
diseases is increased. It is resulted from various causes.
Thromboembolism is a cause of cardiovascular diseases.
Heparin is a drug of choice but it has many limitations such
as heparin induced thrombocytopenia. Many research
studies reported that seaweeds have anti-coagulant
effects and these effects are increased when they are
cleaved by enzyme. Here, we studied the effects of
oligosaccharide derived from crude polysaccharide digested
by pectinase. The effect of oligosaccharide at concentration
60, 80 and 100 mg/ml on coagulation cascade was
studied using PT, APTT and TT assays. Oligosaccharide

had no effects on APTT, however, PT is shorten and
TT is prolonged. Oligosaccharide derived from crude
polysaccharide from Spirogyra spp. may has effects on
extrinsic and common pathways. However, shorten PT
cannot be concluded because PT was performed with
few samples. In addition, prolonged TT may resulted from
the diluent that used for dissolving the oligosaccharide.
In MTT cytotoxic assay, cytotoxicity of oligosaccharide
derived from crude polysaccharide from Spirogyra spp.
digested by pectinase was observed. Thus, the purified
anticoagulant compounds from crude polysaccharide from
Spirogyra spp. should be further investigated.
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Determination of Osteocalcin, total PINP and ALP for the assessment
of fluoride intake in water higher than the permissible level

Natural occurring fluoride is widespread in water
reservoir. It is beneficial to health, especially bones and
teeth. However, if ingestion in excess amount, it can cause
fluoride toxicity, such as dental fluorosis and skeletal
fluorosis. This study aimed to assess the effect of fluoride
on the structure of the bone, using bone markers including
alkaline phosphatase (ALP), osteocalcin and Total procollagen
type 1 amino-terminal propeptide (Total P1NP) in those
who consumed contaminated high doses of fluoride in
water and the association with disorders of the bones.
The correlation between these bone markers and fluoride
in drinking water as well as urinary fluoride was also
investigated. Blood samples were collected from 57 male and
female subjects aged = 50 years from Mae-hong-ngem,
Doisaket district, Chiang Mai. Measurements of Osteocalcin,
Total P1NP were carried out by Electrochemiluminescence
immunoassay (ECLIA) and ALP by the kinetic method.
Osteocalcin in high fluoride intake group was 11.1-225.6
ng/ml with a mean =+ standard deviation of 56.5 + 54.9
ng/mL, median 37.4 ng/ml whereas those in low fluoride
intake group, osteocalcin ranged from 13.9-71.1 ng/mL
with a mean + standard deviation of 30.7 = 14.5 ng/mL,
median 25.3 ng/mL. The Total P1NP in high fluoride intake
group ranged from 26.32-280.0 ng/mL with a mean +

and skeletal fluorosis

Wannita Chaiyupatum
Roongsiri Chotpadiwetkul
Supawatchara Singhatong
Sriwan Dolan

standard deviation of 92.20 + 61.61 ng/mL, median of
78.61 ng/ml whereas those in low fluoride intake group
ranged from 24.46-124.10 ng/mL with a mean =+ standard
deviation of 61.55 + 30.98 ng/ml and median of 59.23 ng/
mL. ALP in high fluoride intake group ranged from 53-286
U/L with a mean + standard deviation of 106.80 + 41.04
U/L, median of 94 U/L whereas those in low fluoride intake
group ranged from 33-168 U/L with a mean+standard
deviation of 97+32.19 U/L, median of 99 U/L. Osteocalcin
in high fluoride intake group was significantly higher than
in low fluoride intake group (o = 0.041). Total PINP and
ALP were not statistically different between the two groups
(o = 0.067, p = 0.695, respectively). No correlation
between the amount of fluoride in water and bone disorders
was observed (p > 0.05). ALP, Total PINP and osteocalcin
did not correlate with fluoride in water, urinary fluoride and
fluoride/creatinine (p > 0.05). However, ALP significantly
correlated with Total PINP (r = 0.628) and osteocalcin
(r = 0.550) in a positive manner (p = 0.001). In summary,
fluoride intake in water higher than the permissible level
increased osteocalcin significantly. However, it did not
affect Total PINP and ALP level and did not correlate

with the presence of bone and joint disorders.
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Expression of uPA in multivalent CD147Ex phage-induced U937 cells

Warayut Suphasorn
Nutjeera Intasai

Urokinase-type plasminogen activator (uPA) is a
glycoprotein surface molecule. It involves in cell viability
and metastasis of tumor cells. Previously, a relationship
of CD147 surface molecules on phages (multivalent
CD147Ex phage) and its ligand on cell surface of leukemic
cell lines showed that only a leukemic cell line U937
underwent apoptosis after 48 hours stimulation with
multivalent CD147Ex phage. This study aimed to investigate
the expression of uPA in multivalent CD147Ex
phage-stimulated U937 cells. Multivalent CD147Ex phage
was prepared by using VCSM13 and KO7 as helper
phages (@CD147Ex M13 and @CD147Ex KO7). Wild-type
phage (@VCSM13) and phage-displayed irrelevant protein
(@SVV M13) were used as phage control and cisplatin
was used as positive control. After induction, U937
cells stimulated by @CD147Ex M13 and @CD147 KO7

underwent apoptosis. However, U937 activation by
@CD147Ex M13 for cytoplasmic and membrane protein
extraction did not reveal apoptotic cell change. This may
be due to the degradation of phage. To clarify the apoptotic
cell death, DNA cell cycle analysis was used. The result
did not reveal the apoptotic cell death in @CD147Ex
M13-activated U937. In addition, expression of uPA in
protein from membrane fraction could not be interpreted
because a band of B-actin, (loading control) did not
shown. This may be resulted from the problems in protein
extraction or protein quantification processes. Therefore,
@CD147Ex M13 phage should be freshly prepared,
stored at -70°C and used within 6 months. The number
of treated cells should be increased to derive high protein
concentration for further analysis.

Seroprevalence of Bartonella henselae in

Northern Thai uveitis patients

Warinda Prommachote
Praphan Luangsook
Natedao Kongyai
Wasana Sirirungsri

Bartonella henselae is one of zoonotic pathogen.
[t can cause CSD which is a new emerging disease in
Thailand. It may progress to complications in many organs
of the body such as endocarditis, encephalitis, and uveitis
(the inflammation of the Uvea). Some reservoir hosts of
this organism are dogs and cats which live closely to
people. The objective of this study was to survey the
seroprevalence of Bartonella henselae in Northern Thai
uveitis patients by Indirect Immunofluorescence Assay

(IFA) method. The data from this studied may helpful
to monitor, prevent and control of this organism. In this
studied also use non- uveitis people as a control. The
result showed that in uveitis patients gave seropositive
in 1 from 148 samples (0.68%) and samples from in
non-uveitis individuals gave seropositive in 6 from 216
samples (2.78 %). From this result, it might not ensure
that the seroprevalence is truly low. However, it might be
necessary for further study to complete the results
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Determination of CD4-specic DARPin binding to CD4 molecule
on HeLa cells using flow cytometry and confocal microscopy

The standard regimen for antiretroviral treatment is
highly active antiretroviral therapy (HAART), but more than
half of AIDS patients are not effective with HAART because
of side effects and emergencing of drug-resistant virus
strains. As a consequence, new therapies are alternative
strategies to HAART. Among these, protein-based
strategies blocking viral replication represent promising
therapeutic approaches. Moreover, blocking viral entry
into target cells by antibody or protein that bind to CD4
receptor is a crucial tool for primarily inhibiting. In present
study, we aimed to characterize the new protein, CD4-
specific Designed Ankyrin Repeat Protein (CD4-specific
DARPIn) toward CD4 molecule expressing on Hel a cells.
In the process, Hela target cells was transduced with

Wasinee Wongkummool
Chatchai Tayapiwatana

adenovirus 5 (Ad5-CD4) vector containing CD4 gene
and examined the CD4 expression by staining with CD4-
specific DARPIn, anti-His tag mAb and goat anti-mouse
IgG conjugated Alexa568, respectively. The results
demonstrated that CD4-specific DARPIn can specifically
bind CD4 molecule similar to mouse anti-CD4 (MT4/3) mAb
with 80.49% and 75.51% positive cells, respectively, by
flow cytometry. On the other hand, the confocal microscopy
analysis showed the orange-red fluorescent on Hela
cells surface. It supported that CD4-specific DARPIn
can specifically bind to CD4 molecule. This finding has
provided a prospect for HIV fusion interruption in future
clinical usage.

Immunostimulatory activity of purple rice extracts on cell proliferation
and cytokine production in human peripheral blood mononuclear cells

Purple rice (Oryza sativa L.), a native crop of
Northeastern and Northern Thailand, displays various
pharmacological properties, including anti-inflammatory,
cholesteral lowering, antioxidant and anti-tumor activities.
However, data on its immunomodulatory activity is lacking.
This study aimed to investigate the effects of purple rice
extracts on the proliferation and cytokine production
of peripheral blood mononuclear cells. Three purple rice
strains (Nan, Payao and Doisaket) and one normal rice
strain (RD 6) were extracted with dichloromethane and
methanol. Human peripheral blood mononuclear cells
(PBMCs) were incubated with the extracts with or without

Wikanda Jaila
Khanittha Taneyhill

phytohemagglutinin (PHA). Cell proliferation was determined
via the XTT assay. Cytokine (IL-2 and IL-6) level was
determined in culture supernatant by ELISA. In the absence
of PHA, methanol extracts of all three purple rice varieties
stimulated the proliferation of PBMCs and increased IL-6
levels. In the presence of PHA, methanol extracts of purple
rice stimulated the PBMCs proliferation, but decreased
IL-6 and IL-2 levels. The dichloromethane extract had no
effect on lymphocyte function. These result suggested
that the methanol extracts of purple rice could stimulate
lymphocyte activities by increasing cell proliferation
and cytokine production
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The study of mutagenicity, antimutagenicity and antioxidant activity

of Hodgsonia heteroclita extracts

Salaila Katiwong
Rawiwan Wongpoomchai

Hodgsonia heteroclita is a fruit-bearing vine in the
family Cucurbitacease grown in highland of northern Thailand.
Its flesh is inedible but its oil-rich seed has been consumed
by mountain peoples. Its leaves have been used as
a folklore medicine. However, it is lacked of scientific
information about biological activity. The purposes of this
study are to evaluate mutagenicity, antimutagenicity and
antioxidant activity of various parts of Hodgsonia heteroclita.
The mutagenicity and antimutagenicity of leaves, flesh,
climber and seed extracts of Hodgsonia heteroclite were
evaluated using Salmonella mutation assay or Ames test.
The results showed that all extracts had no mutagenicity
on Salmonella typhimurium TA98 in the absence of

metabolic activation. However, the leaves extract of
Hodgsonia heteroclita presented mild antimutagenicity
against AF-2 mutagenesis. The antioxidant activity of
Hodgsonia heteroclite extracts was investigated using
DPPH scavenging assay and Deoxyribose assay. The
leaves extract showed the highest DPPH scavenging
activity which IC50 value was 5.49 mg/ml. The climber
extract showed the strongest inhibition of hydroxyl radical
formation but the leaves extract presented strongly iron
chelating activity in Deoxyribose assay. In conclusion,
leaves and climber extracts of Hodgsonia heteroclita
exhibited antimutagenicity in Ames test and potential
antioxidant activities in Deoxyribose assay

Optimization of detection virulent genes in Vibrio vulnicus by

multiplex PCR

Sasinapa Meechang
Praphan Luangsook

Vibiro vulnificus is gram negative bacilli. It can
cause septicemia and wound infection leading to 50 percent
of mortality. Many previous studies, had found that it
had several virulent factors, including virulence-correlated
gene (vcg), capsule polysaccharide operon (CPS), and
V. wulnificus cytolysin/haemolysin gene (whA). The objective
of this study was optimization the assay for detecting
virulent genes by Multiplex PCR. From this studied the
optimal parameters for Multiplex PCR were 1.5 mM MgCI2,

0.24 mM primers, and 56°C for annealing temperature.
Moreover, the sensitivity for this condition was 200 ng/pL.
After that, the optimal condition was used to detect 7
V. wulnificus isolated from seafood. One isolate gave
positive result for virulent genes. Thus, this optimal
condition was honestly useful for detecting virulent gene
in V. wulnificus. The result also showed that contaminated
seafood from V. wuinificus (free living organism in environment)
can cause severe illness with consumer.
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Construction of CD4-TCR-zeta chain molecule

Signal transduction pathway is a chain of processes
by which a cell converts an extracellular signal into a
response. In CD4+ T lymphocyte activation process, the
signal is initiated from phosphorylation of immunoreceptor
tyrosine-based activation motifs (ITAMs) in T-cell receptor
zeta cytoplasmic domain. The following signaling will
occur after zeta-chain-associated protein kinase (Zap70)
binds to phosphorylated ITAMs for IL-2 producing and
stimulate proliferation of other lymphocytes. The previous
study has shown that the protein on cell surface is successfully
fused. Therefore, the aim of this study is to construct

on HeLa cell surface expression

Sasiwimon Utama
Chatchai Tayapiwatana

pPCEP4-CD4-TCR-zeta chain vector for stably express CD4-
TCR-zeta chain fusion protein in Hela cell using cationic
lipid (lipofection) as a transfection method. Magnetic cell
sorting and limiting cell strategies are used to select the
positive cells. The result shows that transfected Hela
cells successfully express CD4-TCR-zeta chain on the cell
surface when evaluate by flow cytometry. This finding is
useful for a study of other surface molecule expression
by using of TCR-zeta chain as a transmembrane protein.

A sodium channel gene mutation in the
deltamethrin-resistant strains of Aedes aegypti

The mosquito, Aedes aegypti, is the major vector
of dengue and dengue hemorrhagic fever. To date, reliable
dengue vaccines are not available yet, and an effective
control of this vector still relies on chemical insecticides.
However, the intense use of insecticide in public health
and agriculture has introduced the developing insecticide
resistance. Resistance to pyrethroid insecticide has been
reported in the Ae. aegypti population from many regions.
Several sodium channel mutations associated
with knockdown resistance have been identified in
pyrethroid-resistant Ae. aegypti. One of the mutations
is a valine (V) to glycine (G) substitution (V1016G)
in segment 6 of domain Il (IIS6) of the sodium channel.
The objective of this study is to determine the correlation

Salinla Pintawana
Jintana Yanola

between the V1016G mutation frequency and mortality
level in the deltametrin-resistant strains of Ae. aegypti. Two
laboratory resistant strains, UPK FO and UPK F5, were
exposed to 0.05% deltamethrin paper according to WHO
susceptibility method. Dead and surviving mosquitoes
after exposed to deltamethrin were genotyped for the
V1016G mutation by AS-PCR to test for genotype: phenotype
association (Fisher’s exact test). The mutant (G1016) allele
frequency was significantly difference in dead (0.31) and
surviving (0.76) groups (p < 0.05) suggested that the V1016G
mutation was positively correlated with knockdown resistance
to deltamethrin. This study is expected to provide important
foundation for the surveillance and management of
pyrethroid resistance in field populations of Ae. aegypti.
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Anemia in patients co-inherited with thalassemia and glucose-6-phosphate

dehydrogenase (G6PD) deficiency

Siratcha Phanthong
Sakorn Pornprasert

Thalassemia and glucose-6-phosphate dehy-
drogenase (G-6-PD) deficiency are genetic disorders that
cause hemolytic anemia. In areas with high frequencies
of both hematological disorders, the co-inheritance of
G-6-PD deficiency with thalassemia could be found. In
analyzing and comparing hematological parameters
between thalassemia carriers with and without G-6-PD
deficiency, G-6-PD deficiency was diagnosed in 410
thalassemia blood samples by using methemoglobin
reduction test and fluorescent spot test; levels of

hemoglobin (Hb), packed cell volume (PCV), mean
corpuscular volume (MCV) and HbAZ/E were measured using
automated blood counter and high performance liquid
chromatography (HPLC), respectively. G-6-PD deficiency
was found in 37 samples (9.02%). Mean levels
of Hb, PCV, MCV and HbAz/E were similar between
thalassemia carriers with and without G-6-PD deficiency.
In conclusion, G-6-PD deficiency did not enhance red
blood cell pathology or induce more anemic severity in
thalassemia patient

Cause of anemia in the population from Mae Ka Subdistrict,
San Pa Tong District, Chiang Mai Province

Sujitra Inthapaen
Jintana Yanola

Anemia is a global public health problem
affecting both developing and developed countries with its
prevalence of 23%. It is major consequences for human
health as well as social and economic development. The
objectives of this study were to estimate the prevalence
of anemia and to determine the cause of anemia in the
population from Mae Ka Subdistrict, San Pa Tong district,
Chiang Mai. Laboratory data of 619 subjects from Mae
Ka Subdistrict, San Pa Tong District, Chiang Mai who
admitted to annual health check up at Community Medical
Service Project, Faculty of Associated Medical Sciences,
Chiang Mai University were analyzed to identify anemic
group. Anemia was defined according to World Health

Organization criteria. Anemic subjects then underwent
laboratory tests to classify the causes of anemia according
to laboratory approach algorithm. The mean levels of
hemoglobin were 11.0+1.1g/dl in adult and 10.9 + 0.9
g/dl in elderly and the overall prevalence of anemia was
22.9% (142/619): 18.8% (90/478) in adult and 36.9%
(52/141) in elderly. The prevalence of anemia differed
significantly between those groups (p <0.05). The most
common causes of anemia were thalassemia trait (49.2%),
iron deficiency anemia (24.6%) and Anemia of chronic
disease (17.0%). Health education and promotion should
be advised for anemia groups, especially nutrition.
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Expression of MDRI1 and survivin mRNA in adriamycin-resistant

Leukemia is a malignant disease which originates
in bone marrow and other blood-forming organs. Leukemia
leads to an uncontrolled increase in the numbers of immature
or abnormal leukocytes. Then, cancer cells replace
normal cell in bone marrow. Chemotherapy is used
systematically to treat patients with leukemia. However,
various types of cancers include leukemia do not respond
to chemotherapy due to the multidrug resistance (MDR).
One principal mechanism of MDR is the over-expression of
P-glycoprotein (P-gp), which function as a drug efflux pump
causing higher doses of drugs need to be administrated
and inducing MDR. Currently, it has been reported that
survivin, a member of Inhibitor of Apoptosis Proteins
(IAPs) family, may serve as a chemotherapeutic resistance

leukemic cell line Kb62/Adr

Sujinda Songtrai
Sawitree Chiampanichayakul

factor. Thus, both P-gp and survivin potentially play role
in drug resistance. However, the relationship between
P-gp and survivin in leukemia has not been clarified.
Therefore, the aim of this study was to investigate the
expression of MDR1 (encoding P-gp) and survivin mRNA
in K562 leukemia cell line and adriamycin-resistant K562/
Adr cell line. By using semiquantitative RT-PCR, we have
demonstrated the expression of MDR71 mRNA in K662/Adr
was higher than K562. While, expression of survivin mRBNA
was not successfully determined because of inappropriate
PCR conditions. In conclusion, this study indicated the
different expression of MDR7 mRNA in sensitive and
drug-resistant leukemia cell line.

Study of anti-cancer activity of Hing-Hai, Thai medical plant formula

Hing-Hai Thai medicinal plant formula has been
used to treat liver cancer, lung cancer and colon cancer
in the area of Nakorn sawan, Sing Buri, Ang Thong and
Chai Nat Provinces. This work was aimed to study the
anti-cancer activity of Hing-Hai using colon cancer cell
lines, HT-29 as a model. The studies included inhibition
of cell proliferation, and inhibition of cell adhesion by MTT
assay, apoptotic induction assay and interference in cell
cycle by flow cytometry, respectively. The results showed

in colon cancer cell lines, HT-29

Sutisa Tienkanted
Preeyanat Viongchan

that Hing-Hai could significantly inhibit cell proliferation
in dose dependent manner. However, if did not induce
apoptosis or interfere with the cell cycle. Interestingly, the
inhibition of cell adhesion assay addressed that Hing-Hai
could inhibit cell adhesion process in dose dependent
manner. We suggest to furthermore study for its effect
on other cancer cell lines as well as assay for its active
ingredients.

WATANITULANE @ NIEATNLINTA e AANTTHLNTA © F9RWATA 181




Bulletin Chiang Mai Associated Medical Sciences

Vol. 46, No. 2 May 2013

A study of bloodstain detection by phenolphthalein

(Kastle-Meyer color) test

Anitha Chimyam
Mongkol Chotayaporn
Somsak Channoi

Phenolphthalein (Kastle-Meyer color) test is the
most common presumptive test for forensic science.
Nowadays, this test is applied to the medical science and
medical entomology. The Phenolphthalein test relies on the
pseudoperoxidase properties of Hemoglobin. The purpose
of this study is the sensitivity and factors effecting test.
This study found that the sensitivity of phenolphthalein

test is hemoglobin 1.3x10°g/ml and red blood cells
2.91x10" cell/mL. Test has low specificity because since
it was positive in human blood, ox blood, pig blood and
chicken blood. The factors affected from degradation of
hemoglobin due to sterilization process and exposure to
sun light less than 1 week.

Determination of absolute Treg’s number from percentage of
Treg and absolute number of CD4+ T cells in normal and

HIV infected persons

Amonrat Duangmano
Sakchai Dettrairat
Panthong Singboottra Myers

Regulatory T cell (Treg) is a subpopulation of CD4"
T lymphocytes that suppress other cells of the immune
system and associated with many diseases including
infectious diseases. In previous studies, decreased
Treg frequency was shown in HIV-infected patients
compared to normal. Determination of Treg in circulating
blood need staining cell surface markers with specific
antibodies, but direct Treg determination is difficult and
less accurate because the low frequency of Treg in
circulating blood. In this study, absolute Treg’s number
was determined from percentage of Treg and absolute
number of CD4" T cells in blood samples of five normal
and five HIV-infected patients. Peripheral blood mononuclear
cells (PBMCs) were first isolated from blood sample, then

CD4" T cells were selected with Human CD4 Positive
Selection Kit. After that, CD4" T cells were stained with
anti-CD4, anti-CD25 and anti-CD127. The percentage of
CD4'CD25""CD127*Tregs was further analyzed by flow
cytometer. The percentage of CD4+ T cells was obtained
from blood sample stained with cocktail monoclonal

antibodies (anti-CD45, anti-CD3, anti-CD4), lysed red
blood cells with lysing solution and analyzed by flow
cytometer. Absolute number of CD4" T cells was then
calculated from percentage of CD4" T cells and absolute
lymphocytes (white blood cells count multiplied with
percentage of lymphocyte). In this study, the absolute
number of Treg in normal and HIV-infected patients wasn’t
statistically different.
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Hematological and plasma bilirubin changes in HIV-infected
patients with G-6-PD deficiency after receiving highly active

Glucose-6-phosphate dehydrogenase (G-6-PD)
deficiency is the most common human enzyme defect
which causes hemolytic anemia from high oxidative stress
condition. Hematological effects of antiretroviral (ARV)
drugs in HIV-infected patients with G-6-PD deficiency are
unclear. Aims of this study were to analyze the prevalence
of G-6-PD deficiency in HIV-infected Thai patients and
to assess the effect of ARV drugs on hematological and
plasma bilirubin changes in these patients. Blood samples
were collected form 109 HIV-infected Thai patients at
baseline before receiving highly active antiretroviral therapy
(HAART) and at 6 month of HAART. G-6-PD deficiency
was screened using fluorescent spot test and its variant
was analyzed using polymerase chain reaction-restriction
fragment length polymorphism (PCR-RFLP) analysis.

antiretroviral therapy (HAART)

Auttapon Panya
Sakorn Pornprasert

Hematological parameters and plasma bilirubins were
determined using automated blood counter and Olympus®
Analysers, respectively. G-6-PD deficiency was found in
10 (9.17%) patients. Increased mean levels of lymphocyte
counts, CD4+ T-cells, mean corpuscular hemoglobin
(MCH) and hemoglobin from baseline to 6 months of
HAART were observed in both groups of HIV-infected
patients with and without G-6-PD deficiency. In HIV-
infected patients with G-6-PD deficiency, mean levels
of total bilirubin and direct bilirubin at baseline were not
significant difference from those at 6 months of HAART.
Therefore, HAART did not cause hemolytic anemia and
hyperbilirubinemia in HIV-infected patients with G-6-PD
deficiency.

In vitro and in vivo antioxidant activity of passion fruit

Passifloraedulis flavicarpa (PF) and Passiflora edulis
Sims (PS) are type of passion fruit which growing popularity
in Thailand. The objective of this study to determine
antioxidant properties of the passion fruits both
in vitro and elders models. The two species of passion fruits
were extracted with water and 80% ethanol and determined
total phenolic, total flavonoid and hydroxyl radical scavenging
activity. Water extract of PF and PS found the highest
total phenolic with 5.25 + 0.01 pg GE/g extract and
found the highest total flavonoid with 2.20 + 0.01 pg
QE/g extract, respectively. Ethanolic extract of PF were
the highest potency to scavenge hydroxyl radical with

Onusa Kharawanich
Supawatchara Singhatong
Churdsak Jaikang

IC50 value was 81.91 + 0.67 pyg/mL. For the elders were
measured catalase (CAT), superoxide dismutase (SOD)
activity, malondialdehyde (MDA) and glutathione (GSH)
levels and ferric reducing/antioxidant power assay (FRAP)
before and after drinking 125 ml PF and PS for 4 weeks.
The results showed that SOD activity and FRAP were
higher significantly after drinking the PS and PF juices.
CAT activity was significantly higher in male elders who
MDA
levels were increased in female elders after drinking PF

drink PS juice compared with the other groups.

juice and GSH levels were decreased after consumed PF
juices which study the mechanism further
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Effect of exercise on lipid profiles in healthy volunteers

Unchalee Chaisri
Piyawan Bunpo

Regular physical exercise is recognized as effective
non-pharmacological interventions to reduce body fat
mass and prevents cardiovascular diseases. The study
aims to evaluate the effects of exercise on lipid profiles
in healthy volunteers. Data were collected from 3 volunteers
aged 20-30 years, 1 male and 2 female. All subjects were
healthy, without evidence of cardiovascular diseases.
Exercise was conducted three times per week, 45 minutes
per session for 3 months. Serum total cholesterol,
HDL-cholesterol, LDL-cholesterol and triglyceride

concentrations were measured before and after every 2

weeks of exercise. Subjects were advised to continue
their usual food intake. The exercise showed a decrease
in triglyceride, total-cholesterol and LDL-cholesterol by
31.6%, 5.7%, 9.7% respectively. There was a 10.9%
increase in HDL-cholesterol, while body mass index
decreased by 4.2% after 3 months. Conclusively, exercise
training improves lipid profiles in the healthy volunteers
and prevents obesity. These results suggest that a regular
exercise, without diet control, can show beneficial effects

to reduce cardiovascular disease risk factors and obesity.

In vitro cytotoxicity of crude extracts from fresh fruiting bodies
of Pleurotus sajor-caju (Fr.) Singer on human cancer cell lines

Artit Wongsa
Chintana Phawong

Cancer is one of the major non-infection health
problem affect worldwide including Thailand. Several
anticancer drugs have been originated from natural products.
Previous studies, Pleurotus sajor-caju (Fr.) Singer have
been reported to synthesis numerous molecules effect
on anti-cancer. This study aimed to test the cytotoxic
effect of the Pleurotus sajor-caju crude extracts on the
six cell lines including human breast adenocarcinoma cell
lines (MCF-7), cholangiocarcinoma cell lines (KKU-M213),
human fibroblast cell lines (CRL2522), human leukemic
monocyte lymphoma cell lines (U937), human hepatoma
cell lines (HepG2) and peripheral blood mononuclear cells.
MTT [3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium

bromide] assay was used to determine the cell cytotoxicity.
The results revealed the half maximal inhibitory concentration
values (IC50) of 7,269.05 + 711.05, >16,000, 9,334.97 +
1,763.82, 2,139.35 + 323.40, 2,917.13 = 614.82 and >
16,000 pg/mL for human breast adenocarcinoma cell lines,
cholangiocarcinoma cell lines, human fibroblast cell lines,
Human leukemic monocyte lymphoma cell lines, human
hepatoma cell lines and peripheral blood mononuclear
cells respectively. These results indicate that the Pleurotus
sgjor-caju crude extracts have shown highly promising
anticancer activity. However, further investigations are
needed to exploit their valuable therapeutic uses and to
elucidate their modes of action.
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Detection of LCR and GY gene deletions in [3°-thalassemia/HbE

[°-thalassemia/Hemoglobin E (B°-thal/HbE)
disease is a severe thalassemic type and common in
Thailand. However, B°-thal/HbE disease patients also
show variations of clinical manifestations depended on
a level of HoF. B°-thal/HbE patients with a low level of
HbF (<15%) have more severe clinical symtops than those
with a high level of HoF (> 15%). The low HbF levels are
resulted from many reasons. One of the reasons might
be due to the absence of the LCR and GY gene. The
LCR and GY gene deletions were analyzed in 11 3°-thal/
HbE disease patients with a low level of HbF (< 15%) and
10 B°-thal/HbE disease patients with a high level of HbF

disease with a low level of HbF

Pinyaphat Khamphikham
Sakorn Pornprasert

(> 15%) by using the quantitative real-time PCR. LCR and
GY gene dosages were compared with LPL9 (lipoprotein
lipase9) gene which used as an internal control gene.
The mean ratios of LCR:LPL9 of B°-thal/HbE patients
with a low of HbF were significantly lower than those of
[°-thal/HbE patients with a high level of HoF (1.12 vs 1.63,
p = 0.001). However, they were higher than 0.5. In
addition, the mean ratios of GY:LPL9 in the two groups
of patients were not significantly difference (1.22 vs 1.64,
p = 0.17). These results suggested that the low HbF
levels (£ 15%) in B°-thal/HbE patients were not due to
the deletions of LCR and GY gene.

Effect of exercise on blood glucose and
serum uric acid in healthy volunteers

Type 2 Diabetes Mellitus is a serious health
problem. For patients with diabetes, regular exercise can
help stop the progression of disease. There is evidence
to support a variety of mechanisms, including a decrease
in chronic inflammation, a decrease in adiposity, and
more global physiologic changes such as lower blood
pressure, an improved lipid profile, and decreased
insulin resistance. The study aims to evaluate the effects
of exercise on blood glucose and serum uric acid in
healthy volunteers. Data were collected from 3 volunteers
aged 20-30 years, 1 male and 2 female. All subjects
were healthy, without evidence of diabetes mellitus.
Exercise was conducted three times per week, 45 minutes

Bunrod Mankakate
Piyawan Bunpo

per session for 3 months. Serum glucose and uric acid
concentrations were measured before and after every 2
weeks of exercise. Subjects were advised to continue
their usual food intake. The exercise showed a decrease
in blood glucose by 4.4%. There was a 5.8% increase
in serum uric acid, while body mass index decreased
by 4.2% after 3 months. Conclusively, exercise training
improves blood glucose and helps prevent obesity in
healthy volunteers, however exercise slightly increases
serum uric acid level. These results suggest that a regular
exercise may have beneficial effects for those who have
diabetes as well as those who are healthy.
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Engineered for Automation
The cobas® 4800 System

The cobas® 4800 System fully integrated sample preparation — =
combined with real-time PCR technology for amplification
and detection, plus software that suitable integrates both

¢ Streamlined workflow
 Handy cobas® 4800 software
* Results can be customized

cobas x 480 Instrument cobas z 480 Analyzer
© 2009 Roche Molecular Systems, Inc. All rights reserved.

Roche Diagnostics (Thailand) Ltd.
18th Floor, Rasa Tower 1

555 Phaholyothin Road, Chatuchak
Chatuchak, Bangkok, 10900 Thailand
Tel: +662 791 2200

Fax: +662 937 0850
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< NIHON KOHDEN

Site - Oriented
Emergency or ICU/CCU NICU Post ICU Ward

HAMILTON-G5 HAMILTON-C1 HAMILTON-C2

ASV : Toward Automatic Ventilation

PIN Tool Patient Status  Lung Indicator Adaptive 3 step
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ALARIS

MEDICAL SYSTEMS

Life Scopez? , Telametry Systom PVM-2701
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Alaris® GW PCAM® INFUSION SYSTEM {
volumetric pump _



