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Expressions of P-glycoprotein, survivin and CD147 molecules

on multidrug resistance leukemic cell line K562/Adr
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Abstract

Introduction: Leukemia is a hematologic malignant disease. To date, chemotherapy is the most effective method
for leukemia treatment. However, multidrug resistance (MDR) is a major obstacle of leukemia treatment failure.
Previous studies have shown that multidrug resistance phenotype is associated with P-glycoprotein (P-gp) and
survivin which is a drug transporter protein and inhibitors of apoptosis proteins (IAPs), respectively. Moreover,
overexpressed CD147 has been reported to be involved in the multidrug resistance cell lines. However, the relationship

of P-gp, survivin, and CD147 in leukemia with MDR phenotype have not been reported.

Objective: The purpose of this study was to investigate the expressions of P-gp, survivin and CD147 in leukemic

cells with MDR phenotype K562/Adr compared to drug sensitive K562 cells.

Materials and methods: The sensitivity of the adriamycin on K562/Adr (drug resistance) and K562 (drug sensitive)
cells were determined by MTT assay. Expressions of P-gp, survivin, and CD147 were then investigated by RT-PCR

and Western blotting.

Results: Adriamycin showed the cytotoxic effect on K562 cells more than K562/Adr cells with the inhibitory
concentration at 50% growth (ICSO) values of 2.17+1.02 pM and >10 uM, respectively. P-gp, survivin, and CD147
showed the significant increase in both protein and mRNA levels in K562/Adr cells by Western blot and RT-PCR

Conclusion: This study is the first report describing the high level expression of P-gp, survivin, and CD147 in
leukemia with multidrug resistance phenotype.

Bull Chiang Mai Assoc Med Sci 2015; 48(3): 173-181. Doi: 10.14456/jams.2015.21

Keywords: Multidrug resistance, P-glycoprotein, survivin, CD147, K562 cell line

173 MsasinademIwwngigoalng 9 48 aUuN 3 NweNuu 2558



UNAALD

° & & A & PN Y [ & & A Aa A a A A A o o
uniuzFuliaieailuliameszunlafialuihiumsinmnbauzSadaianunnidsaninmigadandia
uddreuuNanwufia NIRaILLURAIBUWIH (multidrug resistance; MDR) ns@anwawntinidlwiAuin

& a v o o A o a a & « A o '
MIfeLNLLLRA BV BT ANNFNAREIL A-naslalds@unazisashin Saiulysdudvlasn drug transporter) was
lus@ungutsazwanlnaa (inhibitors of apoptosis proteins; IAPs) Mu&GL wannigIdneauii lséu cp147

J o Q/ Qs g =3 kg 1 =3 L 1 - 1
fimuaasaangiluuazduRusiuMIAas s wlwasuzSuwnzias adslsion Srlidnenudndui
lds6uns 3 sfiavinusinnuegdbsdenisdeslwmaasusiTadaiion1d Nonuiidunuidsuiniuaas
anuannusiiasduvelusdun-naslalysdu iwashiu uaz CD147

[

aniszavd: Wednmmusassenves A-naolalusdin iwashiiu LLﬂZI&ILﬂQﬂ cD147 lwwasuziSadaiiaaunii

Re

a

AoLNRAIBVMIUTRA K562/Adr WIsuiRsunuLsaaNzt3dadanain hedesnsia K562

€

aauazisns: AnvnInauanaddasnaziaItal b UL Tas K562/Adr uaz K562 lagit MTT uaznIuaadaanuas

q

)y

(%

N-naplalusdu wwashin uar D147 luszauduuazlusd@ulasds RT-PCR uaz Western blotting

wansanen: gnasiesunsdulanuduiuaoioad luwas K562 11NN K562/Adr lasuaasen Ic_ lulwad K562
WAy K562/Adr tYiNNU 2.17£1.02 pM waz >10 pM aN&1aU wazwuIlulsas K562/Adr Sn1suaadaanvad
A-naslaalysdu wwashin uaz CD147 mﬁﬂlmzﬁuﬁgan'j’] imad K562 naluszaulysiuuasiu lagd% Western blot
U8z RT-PCR anasau

asduanisd@ns: nsdnsibidusonuusnnduduii A-naglalusan wasliin waz CD147 Fn1suaadsaan

tal J 1 L = =1 ¥ ¥ a
VANARTINNW LTINS N ALRIAVIINIZL IR B8 TRA K562/Adr

NI nnadamunngiFoslna 2558; 48(3): 173-181. Doi: 10.14456/jams.2015.21

ANIVE: NMIABALMUURAETRA N-naulalds@u CD147 1washiin toaauziSidalfonunn K562

LN
= ~ A ) A a a a
vusadadearndulsaniiaainanuialnd
pasiranauiianiaimadidaifon inlwlanszgn
= v 6 & = a a = ~ =) I
Inmssnarasiiaiaanalnd xSadadaadulsa
Ad  am fa & o a s <& A <
nilgudmanlieududy 6 299 13ANSINIRUANNLT Lan
uwazlszanmiianas 32.6 vaslsannTefinulwdn' dagdu
MISneINTUszanTanaenisineiarsa1aiinge
& I v a 1 o 1
(chemotherapy) Fadumsldonansaiasiunu Lmﬂfy,%’l
AunwuAe LNAN1TA8ILLURAI8TWIW (multidrug
resistance; MDR) #inlimssnsnlsnlidssaunadisa
& & & A A 2 Ao o A
msaanlulsauziudaRaarniinmenaln’ nalnfisemfe
mMsuaadaanuad W-naelalusdu (P-glycoprotein w38 P-gp)
A a & A & = A& ° o A o
ARVIRURAILTRE NLTINA081 HNrinluniITuen
&3 2 A ' = o a
AANUANLTAS. NMIANENNEIUWNINLT A-naelaludn
a £ a = A ad
ANTURAIDANIANIUU BRI TN SIRAUTAANABGDEN

RAEVUIU TN TRANTLT I N AR AR
Bull Chiang Mai Assoc Med Sci

A-nsplalusin Wilusauiisnolasduduiansin
(Multidrug resistance gene1 %30 MDR1)* ﬁ’mﬁ’l‘ﬁ.lumi
TURIIAN9 G 8aNNLTAA (efflux pump) LT §1TR
st wasuzSefiinsusaseanvasi-naolalusdn
i uasin IS mstugefitindasenuanisasunin
aamIazaNIen M lwTas F9NalinTTnElIANS
lddszauanudisa waslanuindudaslsonaiitnga
luﬂ%mmgaﬁu lfiAansaee® madnniewnininuh
msuaaseanvasi-naslalysanysdnisneinsallsa
Alaare aﬁ"mvlﬁﬁmuﬂ‘avlajﬁ‘*ﬁagaﬁ%'ﬂLﬁ]uLﬁmﬁ'umimqu
MIuaadaanvadIn-naslalysdn

mM3hadensasuuUesWenInEs (apoptosis
resistance) 1ludnnalnédafinelmAamstommansmu
Yl Taa N5 lagwuinoasusiSinnTuaadean
maﬂﬂiaulumjwﬁufaa:wawiwﬁa (inhibitor of apoptosis

. A £ L A &
proteins %38 IAPs) txan lusdunguiidutanszuaumame
Vol. 48 No. 3 September 2015 174



wuvaswanlndalagsuds caspase cascade’ 1masliin
(survivin) %38 baculoviral inhibitor of apoptosis-repeat
containing 5 \Juldsauiisnwuanissrelasdu BIRCS
usundnlungs 1APs Aflunumadglulsauzss
msns i nunuI e TS uiudseswanlngs
Yansassuaznsonlasiuds caspase-3 uay 7 uaz

12-14

fuSanInIzdu caspase-9”" Aihouziisniimuaasaan

vaame’liuluszdugasliongau® Hlamanduanidulia
sﬁwgaw LLazLﬁ@miﬁm’iamﬁnmeﬁmﬂﬁﬂwﬁ'ﬂqo”'w
A A A P S B VI
Tagdndirasidninisugasaanuinluiitotbadliaan
. . 6 < =S =3 =1 A
(embryonic tissues) WAZLTAANSTITINNINZSINALREAT?
wei liwuluierasn@'™® nsAnwues Zaffaroni Lazaoae®
s v 1 a d L= o L { o vV a
plAuinoes hinduniluldasagnvildiine
& & = A v @ =< A '
M3 TRENISY TIFEAAFBINURAILNIANENANLTN
caa A & Ao @
iaaniinsuaasnanvangaihingshadesiaiiinda

Aa £ o v [ = a a .
‘V]Nf]“/]'ﬁ‘ﬂ']l“lﬂLsﬁaaN$Li\‘]Lﬂ@]a$WaWI‘ﬂﬁﬁ (antican-

o
2122 & % =

cer drug-induced apoptosis) AIRUZARIT eI
= A A o v Aa ' A &
L'ﬂuan%mimaqamamwuuwmmamsmﬂmmam
wUURATwIRluLTas uziTe waosluauTalan
Tunalnaiqumiarhau
@1 CD147 w32 basigin®? #3a EMMPRIN®
(extracellular matrix metalloproteinase inducer) en)
M6 Ag”® Lﬂuiﬂiaulumju immunoglobulin superfamily”’
fuuamsaslasiu basigin (BSG) CD147 iimiuaadaan
nilurasiiaRaauazioassiadu (hematopoietic and
. L 28 a a & ¢ =
non-hematopoietic cells) uaziuaasaaniiuuladuzse
AALTRATINN TN TIRARAAV1I® NMFANEIWLTN
cD147 iulistuninadomaasyidulavosioas msuws
NILILVBILTRANZTI NIANUVBILTASLLL DT NN INFR
LRLATIEWIN CD147 e TaINUMIARENMULRAN LU

02 AsEnIVed Li kazae® SIWuIn

6 & v
YDILTRANLTIAE
CcD147 ﬁwa@famiﬁamuuuvmwmuiwmuqu
NITLENI08NVDITH MDR1 Lulmas uztSId1uy was
MITULINIUEAIaanuad CD147 1ae3T RNA interference
MUTRNMIRaURUaIAaEN paclitaxel TuirasuziSas L™

PN A & s A ' 35
u,azl,wwmwnﬂLLuuazwawIﬂaﬂuLﬁnaamLiaLs;lay"zjadmﬂ
AINUITWUANNFUNUTIzRI1911U5A% CD147 nunTLia
NN3AOEMUURANEYUWIUVDILTRRNLLISIAINGD A lud
189N DIAINURUNUTVINITLEAIDBNVD I
A-naelalusdn wasldn uway cD147 luuzSadiadearn
AL 2 = oA A =
AfapwuunaIwIn 39dudasnvraulalunisdnun
AnUFNNuTIaslUTRunIRNTRa lkTaaNzS I AR aa)

va o

dq’ =) v a @ A . .
91 UGW%%N’]QULGGT]GL?J giastaIpdeaw (adriamycin)

u

175  MNIRIANABANIITUNN ETL%UGI‘VE&]

é I = ) o dld a =y % )
smLaJumLﬂwmmﬂuﬂ5:aw5n1w1un153nmfﬁdLLa:sl,‘*}j
lunsTnenlsauziSanaruriaTiunsuziSadaioasn
W UAILNUYBIBINNNLNANITABGA DUILUURAI LYW
¢ & A Ao A =
lusasuziSavnaesia I@]Um@lqﬂimmwaﬂﬂmm‘nmmaaﬂ
209 N-naplalysdn 1washhin war CD147 naluszau
TUsauuazdn luraduzSadaifaauinaadasNnanauwI
=i = Qs 6 = ~ =1 dl ]
WIsuisunuasuziSalaRaav1n sae

AEALazIdNY

1. MR EITAE

lasuzt3dalAea12wzIass e K562
(sensitive phenotype) LLae K562/Adr (resistant phenotype)
(RIKEN, Japan) wztagals RPMI 1640 (GIBCOTM
Grand Island, NY, USA) ‘ﬁﬁ fetal calf serum (FCS)
AR 10% LWW:LgﬂdﬁQMMQﬁ 37 °C fim3uenlaeenloa
5% UATAMNTUAURNE 95%

AAUMINAReY WA TaduzSuiadannn
5fia K562/Adr luan1nzfingnesiaduiodudiua
ANUTNTUA 0.1 B9 1 uM uszaziam 1 slenss

2. msdnw A luieduasnishasvasinadazise
Wiadanummzdesriia Ks62Adr Wisuisuiu K562

anwianuuanarsvesf lusiadn1saasosn
prlaTdnEuveslTasuziSIdaldonu1atnIzLaY
vasesniia lagss MTT [3-(4,5 dimethylthiazol-2-yl)-5
diphenyltetrazolium bromide] assay laglirasdnuwin
1x10* Lrad/100 pLmau 1 96-well plate LinLsadfigmunyd
37°C lu CO, incubator W% 24 T2l AR UANLN
oxia3 ol nduNATUT U199 (0-10 uM) Uuizas
w48 91w munmgmmmvtﬁmmaﬁaan 100 pL
LazL@N MTT dye (Bio Basic Canada Inc, Canada) 1341013
15 pL duaasaaidwam 4 5alug iensumaiiwean
Lazléiy DMSO (RCI Labscan, Thailand) 430163 200 L
ﬁﬁvlﬂifﬂmmiﬂﬂnﬁmmﬁmwumm’é‘u 540 uaz 630 nm
fwImAITeazNTNDIA VR ILTAs (cell viability)
lasSoufisuiudiniiganduuaisznitsmqunasay
NURANAILAUAIRUNNT

% Cell viability = (mmsgmﬂﬁuummawQumaau) x 100
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3. msAnmMsuaadaanvas N-naslaldsdn 1maslhin
waz cD147 lwmadnzSefiadanunmnsiasssita
K562 uaz K562/Adr lag 35 Western blot

Hudroimas K562 way K562/Adr $1Wa% 3 A9
8l ice-cold PBS Uuanudiudwaasiin 5-10x10° cell/mL
LANLTARLALLAN RIPA lysis buffer US31@3 100 pL waz
Yufl 4 °C win 1 $3las asunauinissfianusa
10,000g W1 15 w1t iivsuladelsznaudialsiuuas
Sasunasldsaulasds Folin-Lowry nasaniuinlUsaud
analauSunm 30 pg auenlaglt 12% gel SDS-PAGE
wazenelanlysduasunuin PVDF lagld semi-dry blotter
uazaTIvIanIuRadaanuadlilsin CD147 uasin-naslalusdu
1ot/ mouse anti-Pgp antibody (MT-Pgp1)®® uas rabbit
anti-CD147 antibody (Abcam, Cambridge, UK) W w
primary antibody ¥indfnsenuin 1 %’almaﬁqm%qﬁﬁaa
WanTLIeT SIURWANLLIUGIY 0.1% tween-PBS uaz
L@3 goat anti-rabbit IgG-HRP (Abcam, Cambridge, UK)
%38 rabbit anti-mouse Ig-HRP (Dako, Humburg, Germany)
AUFATeIUIU 1 %aiwaﬁqm%gﬁﬁaa \aaTuiim
f9LNNULTUME 0.1% tween-PBS uazamiamuaulysin
ﬁaﬂﬂ@ﬁl“ﬁ ECL chemiluminescent kit (LuminataTM
Forte Western HRP Substrate, Merck Millipore)

4. M3AN¥INIUEAIBDN2DY MDR1, BIRC5 uaz BSG
mRNA lumadaziSasiaidanunimzidsosiia K562
uaz K562/Adr Tna3s Semi-Quantitative RT-PCR
Tudn9imas K562 waz K562/Adr 62 ice-cold
PBS uazdiuanuitutwidu 5-10x10° cell/uL &na
ansidwialasld Trizol® reagent (Invitrogen™) ansiduie
ParalaBanm 1 ug FuanzAiudiawagay (complementary
DNA, cDNA) Tauls RevertAid strand cDNA Synthesis
Kit (Thermo Scientific, USA) RT-PCR mixture i3znau
@28 random hexamer primer, 5X reaction buffer, 10 mM
dNTP mix, RiboLock RNase Inhibitor (20 U/uL), RevertAid
RT (200 U/pL) anfidutafianaled 1 pg vdjasend
gmwnnd 25 °C 1ulia1 5 wifl ez 42 °C wIn 60 Wl
%q@ﬂﬁﬁ%mﬁqm%gﬁ 70 °C 1Juia81 5 wf ©a9aIn
MIFILATIERALBULDE A Pmsnsudndiiwefisula
logld DreamTaq Green PCR Master Mix 1fjfi3en/sznaueng
2X DreamTaq Green PCR Master Mix, wSies (mi’]\‘lﬁ 1)
uaz AiuAsoamedle 1 pL U§ATen PCR vadudaziu
faula (@13197 2) %5&§u§@ﬂﬁﬁ?ﬂw 11 PCR product
Auenéne agarose gel electrophoresis laglfnnuididisas
agarose 1.5% Wazfiauaag ethidium bromide ANULTNTY
1 mg/mL Siaziarnaidusasunvuunlasiaios Gel

documentation system (gel documentation XR+, BioRad, USA)

Table 1 The sequences of primers used to amplify P-gp, CD-147, survivin and GAPDH by PCR amplification.

Gene Primer sequence

MDR1% Sense 5-AAAGCGACTGAATGTTCAGTGG-3’
Antisense 5-AATAGATGCCTTTCTGTGCCAG-3’

BSG* Sense 5-GCAGCGGTTGGAGGTTGT-3’
Antisense 5-AGCCACGATGCCCAGGAAAGG-¥

Survivin® Sense 5-TGGCTGCCATGGATTGAG-3’
Antisense 5-TCTGAGGAGGCACAGGTGT-3

GAPDH* Sense 5-CAACGTGTCAGTGGTGGACCTG-3’
Antisense 5-TTACTCCTTGGAGGCCATGTGG-3’
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Table 2 The thermal cycling conditions used to amplify P-gp, CD-147, survivin and GAPDH by PCR amplification.

Gene Cycling conditions
MDR1 & GAPDH Denature 94 °C 3 minutes
Annealing 58 °C 1 minutes
Extension 72 °C 1 minutes
Final extension 72 °C 5 minutes

The RT-PCR cycling was performed for 28 cycle

BSG Denature 97 °C 20 second
Annealing 60 °C 20 second
Extension 72 °C 20 second
Final extension 72 °C 10 minutes

The RT-PCR cycling was performed for 30 cycle.

Survivin Denature 94 °C 3 minutes
Annealing 62 °C 30 second
Extension 72 °C 1 minutes
Final extension 72 °C 5 minutes

The RT-PCR cycling was performed for 26 cycle.

a [ ' & = ' A o A '
N13AINCHVDANA WUINTAN K562 ummvlmamaumwwnumnmﬂ

Han1Inaaeiuaadluduas MeantSD uaz \mAR K562/Adr lailen IC_ 2.17+1.02 uM Tupmeiimag
Mmsansdanuuandinsanalasld student's t test K562/Adr Ej’amﬁ‘%’imag}i‘ﬁ'mwLﬁwﬁumaama:m%ﬁﬂ%u
Tagudaznsnasasri 3 1 lugranafuaneani 10 uM (gﬂﬁ 1) uaad lAARINLTRE K562/Adr AMInauauas

dotnazetufutiounians Ks62 Saenarkssasilluriod]
yeIMIaaneneziaiiindu
1. WwisdasslusasuzSoiadanunmzass
%9ha K562 LLaz K562/Adr
WEINITINzLR B TaR w5 9Ldatdanunn

MIRDITHAIINN UL TNUTUNAMNLTNTUA 9 9

s * + K562
* * * *
100 ./i\+———* - -=-K562/Adr
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(&} } I
= 40 - ! }
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Concentration of adriamycin (pM)
Figure 1. Cytotoxicity of adriamycin on K562/Adr and K562 leukemia cell lines by MTT assay. Data presented as mean+SD of three independent

experiments; *p<0.05 when compared to K562 cells.
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2. NISHEMIDBNVDI MDR1, BIRC5 1taz BSG mRNA
AMrwanIase A-naslaldsfin waslh3w uaz CD 147
g & 'S a
Tuinaanzt5o AL aA2INNILALITHA K562 1A
K562/Adr
NIANEINISLRAID8NYDI MDR1 mRNA LAy
a = a 6 =3 ~ =) tiw a
A-naulalusan lnaaanziSadatiaarwiziauIsaa
K562 uaz K562/Adr las3d Western blotting Lae
semi-quantitative RT-PCR WUINT2aUT89 MDR1 mRNA
= o a A £ ' I aa
Lm:w-naﬁIﬂIﬂimuqugamuamwuummymaanm
lutras uzt39dationv1 W18 eITRa K562/Adr
Walfsunuimag K562 (U 2A uaz 3A) MIuaAIaanved

A

bp  KbBG2 KB62 Adr

500

BIRC5 mRNA ﬁﬁw%ummsa%amaﬂﬁmﬁluqﬁuama
fipdaunesia lwosdunsadadanuinnissria
K562/Adr LaIfinuiuimad K562 (FUA 2A uaz 3A)
WONINAEINLIIMSUFAIaBNVEY BSG MRNA
frvuan1sai1s cp147 luaasussadadanisia
K562/Adr Lﬁwgan'jﬂulfnaﬁmﬁaLﬁmﬁa@m's K562 atind
fskadAyn19adia (p<0.05) (31 2B) saaANBINUTZAL
1us@u cD147 lwwasd K562/Adr Lﬁ'wqamﬂﬂ'jﬂumaﬁ
K562 ati19lnuddyn1Iai@ (p<0.05) (3U 3B)
HANTANIILEAILRLAWINTUTAU CD147 finsuaadaan
AunntulumasuzSoiadenunmnziasrfia K562/Adr

B

20

B K582
ESE2/Adr

- 15 g
: [ .
% r
:
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" &
@ 5§
- [

; m

MDR1 BIRCS BSG

Figure 2. The levels of of MDR1, BIRC5 and BSG mRNA in K662 and K562/Adr cells. (A) Results are representative of three similar experiments
by quantificative RT-PCR analysis and (B) quantification of MDR1, BIRC5 and BSG mRNA expression in K562 and K562/Adr cells, the mRNA
levels were normalized to the loading control GAPDH. The ratios of MDR1, BIRC5 and BSG mRNAs were calculated for each group. Data

presented as mean+SD of three independent experiments; *p<0.05 when compared to K562 cells.
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Figure 3. The protein expressions of P-gp, Survivin, and CD147 on K662 and K662/Adr cell lines. (A) Results are representative of three similar

experiments by Western blotting and (B) quantification of P-gp, Survivin, and CD147 expressions in K662 and K562/Adr cells, the protein levels were

normalized to the loading control GAPDH. The ratios of P-gp, Survivin and CD147 were calculated for each group. Data presented as mean+SD

of three independent experiments; *p<0.05 when compared to K562 cells.

Bull Chiang Mai Assoc Med Sci

Vol. 48 No. 3 September 2015 178



19 EHANITANEN

v A o = & Aada = =3 ldld
AslwsadindaiduwitnissnenlsaustSang
UssEntmwdnga udinwodgminmieesuuunasuw
MyIeaIIn Q‘%%’mwmmwumwLmn@hwa{lmiaa@iam
AT N YT UV ILTAANTLSILTALROAVIIWILRUINIRDI
FRAWLIN LTRANZTILAALRDAVIINIZLRUITRA K562/Adr
=1 tﬂql =) @ A =1 o = = ‘al
fimyfagezetodedu leadna lndayfaiRunisugadoan
~ ) a3 = & g ' & =
PpIN-naolalusfn® A1TANEIATIRNL LoaR UL
WIALREAVIINZLRLITIG K562/Adr INILaadaantad
ﬁ-ﬂé’miﬂiﬂiﬁu’lugmdﬂuuﬁaﬁmﬁ@ K562 N9buIzau
TisRuuasiingaansaInuRaaTISNUINUNA-NRe a6
= ‘L ¢ e A a 3537.39 A
finmuaasaangslulmadusiiiaasnaissiia o9
= % (%] 6 = L= = g ‘ﬂQI 1
LEAIDINMNFUNRTVaIN-naalalUsAudani1shadasn
WWATU®
lg’ g = I =4
AsAedanIIuLUUazwanIings tdudnnaln
faginsldifianishasiuuunaisrwIusaILTaaNL59

01 qr83 13 % Lﬂuiﬂﬁﬁuluﬂag'u IAPs &

HauTha
unuandrdydudseswanings nsAnsAwnan
Twmasuzisaiadanumiziaessiia K562/Adr 43
ugasaanvadiwai DIugInIluisadsiia K562 ol

eauldsfunuazin uradliRRIIUNUINVaIrasInln

& & & A & . @
LTRRNZLSILUALROATN AT NK
cD147 IuldsaunInITuRAI0anUWRILTRS
- X - ¥
RRNUTRALAZLANT U LUWLTAR VL 3INA10TRATINN S
& & & A 2 A '
LIRANZLSINAREATII NMTANENNENUIINLIN CD147
a P ) o & & & 30-32
L UAAINNLNEIT 8INUNITAR I VRILTRE NI
y = L A A a &
ag19lfenu i dn1Isns9unTuaadaan N AN wln
& & A :Q‘ a a 6
VLS ALRaaU1IAe 8N LLazmwauwumaﬂmaqa
MIRNTAA T189UANLIN CD147 ﬁmmamaaﬂgﬂu
LIRRNISITAROAUNUNIZLRLITHG K562/Adr NIluIzaU
TUs@uuazdn 1iadann cD147 duldsdunsiunuin
lumimuquﬂﬁ]fﬁ'ﬂmiag’iamaaLsﬁaﬁfmlf%wsmﬂamd
wu msesadula MsuWINIzaNy uazn1Iaadann

YDILTRE W24

waz AuANMIAiaNIaa1val
{ s A ' ~
imaduziTIHayTaIlnTiia KB HNumMIanaduad XIAP &4
vg uam%nlumjw IAPs*  Han13398a3Inaatdn
& A ' A & A A A o a
MINBNUATILININUNIUSAUNS 3 Biede W-navlalusan
- i v
Easliin waz CD147 s dwluuziSafiafaanmiziaes
piiafias Ks62/Adr fidnaiauydgiwinlusiung 3 oiie
2NANANNRFUWUTAY LAz NITRINUNNINDFDNAA VU

& | s a =2 '
?JQOLGIJGGN$L§\7LN@Laaﬂmqqﬁﬁﬂﬂﬂi"ﬂzﬂﬂqiﬂﬂﬁq(ﬂaqﬂ

LaN&1381989

1. Zhang X, Xiao W, Wang L, Tian Z, Zhang J. Deactivation of signal transducer and activator of transcription

3 reverses chemotherapeutics resistance of leukemia cells via down-regulating P-gp. PloS one 2011;

6: €20965.

2. Gottesman MM, Fojo T, Bates SE. Multidrug resistance in cancer: role of ATP-dependent transporters.

Nat Rev Cancer 2002; 2: 48-58.

3. Fardel O, Lecureur V, Guillouzo A. The P-glycoprotein multidrug transporter. Gen Pharmacol 1996; 27:

1283-91.

4. Tolis C, Ferreira C, Pinedo H, Giaccone G. Molecular pathways of drug resistance. In: Bronchud M, Foote M,

Peters W, Robinson M, editors. Principles of Molecular Oncology: Humana Press 2000. p. 323-56.

5. Gottesman MM, Pastan |. Biochemistry of multidrug resistance mediated by the multidrug transporter.

Annu Rev Biochem 1993; 62: 385-427.

6. Kourti M, Vavatsi N, Gombakis N, Sidi V, Tzimagiorgis G, Papageorgiou T, et al. Expression of Multidrug

Resistance 1 (MDR1), Multidrug Resistance-Related Protein 1 (MRP1), Lung Resistance Protein (LRP),

and Breast Cancer Resistance Protein (BCRP) Genes and Clinical Outcome in Childhood Acute Lymphoblastic

Leukemia. Int J Hematol 2007; 86: 166-73.

7. Del Poeta G, Stasi R, Aronica G, Venditti A, Cox MC, Bruno A, et al. Clinical relevance of P-glycoprotein

expression in de novo acute myeloid leukemia. Blood 1996; 87: 1997-2004.

179 MIRIANABANIITUNN ETL%UGI‘VE&]

'
a

97 48 21Ul 3 Auenaw 2558



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Marie JP, Zittoun R, Sikic Bl. Multidrug resistance (mdr1) gene expression in adult acute leukemias:

correlations with treatment outcome and in vitro drug sensitivity. Blood 1991; 78: 586-92.

Norgaard JM, Bukh A, Langkjer ST, Clausen N, Palshof T, Hokland P. MDR1 gene expression and drug
resistance of AML cells. Br J Haematol 1998; 100: 534-40.

Mori A, Wada H, Nishimura Y, Okamoto T, Takemoto Y, Kakishita E. Expression of the antiapoptosis gene
survivin in human leukemia. Int J Hematol 2002; 75: 161-5.

Li F, Ambrosini G, Chu EY, Plescia J, Tognin S, Marchisio PC, et al. Control of apoptosis and mitotic spindle
checkpoint by survivin. Nature 1998; 396: 580-4.

Shin S, Sung BJ, Cho YS, Kim HJ, Ha NC, Hwang JI, Chung CW,Jung YK and Oh BH. An antiapoptotic protein
human surviving is a direct inhibitor of caspase-3 and -7. Biochemistry 2001; 40: 1117-23.

O’Connor DS, Grossman D, Plescia J, Li F, Zhang H, Villa A,Tognin S, Marchisio PC and Altieri DC. Regulation
of apoptosisat cell division by p34cdc2 phosphorylation of survivin. ProcNatl Acad Sci USA 2000; 97: 13103-7.

Song Z, Yao X and Wu M. Direct interaction between surviving and Smac/DIABLO is essential for the

anti-apoptotic activity of survivin during taxol-induced apoptosis. J Biol Chem 2003; 278: 23130-40.

Ikeguchi, Kaibara N. Survivin messenger RNA expression is a good prognostic biomarker for oesophageal
carcinoma. Br J Cancer 2002; 87: 883-7

Swana HS, Grossman D, Anthony JN, Weiss RM and Altieri DC.Tumor content of the antiapoptosis molecule

survivin and recurrence of bladder cancer. New Engl J Med 1999; 341: 452-3.

Zhang M, Latham DE, Delaney MA and Chakravarti A. Survivin mediates resistance to antiandrogen therapy

in prostate cancer. Oncogene 2005; 24: 2474-82.

Tran J, Master Z, Yu JL, Rak J, Dumont DJ and Kerbel RS. A role for survivin in chemoresistance of endothelial
cells mediated by VEGF. Proc Natl Acad Sci USA 2002; 99: 4349-54.

Ambrosini G, Adida C, Altieri DC. A noble anti-apoptotic gene, survivin, is expressed in cancer and lymphoma,
Nat Med 1997; 3: 917-21.

Zaffaroni N, Pennati M, Colella G, Perego P, Supino R, Gatti L, et al. Expression of the anti-apoptotic gene

survivin correlates with taxol resistance in human ovarian cancer. Cell Mol Life Sci 2002; 59: 1406-12.

Roédel C, Haas J, Groth A, Grabenbauer GG, Sauer R, Rddel F. Spontaneous and radiation-induced apoptosis
in colorectal carcinoma cells with different intrinsic radiosensitivities: Survivin as a radioresistance factor.

Int J Radiat Oncol Biol Phys 2003; 55: 1341-7.

Tran J, Master Z, Yu JL, Rak J, Dumont DJ, Kerbel RS. A role for survivin in chemoresistance of endothelial
cells mediated by VEGF. Proc Natl Acad Sci USA 2002; 99: 4349-54.

Miyauchi T, Masuzawa Yand Muramatsu T. The Basigin Group of the Immunoglobulin Superfamily: Complete
Conservation of a Segment in and around Transmembrane Domains of Human and Mouse Basigin and
Chicken HT7 Antigen. J Biochem 1991; 110: 770-4.

Miyauchi T, Kanekura T, Yamaoka A, Ozawa M, Miyazawa S and Muramatsu T. Basigin, a New, Broadly
Distributed Member of the Immunoglobulin Superfamily, Has Strong Homology with Both the Immunoglobulin V
Domain and the B-Chain of Major Histocompatibility Complex Class Il Antigen.J Biochem 1990; 107: 316-32.

Biswas C, Zhang Y, DeCastro R, Guo H, Nakamura T, Kataoka H, et al. The human tumor cell-derived

collagenase stimulatory factor (renamed EMMPRIN) is a member of the immunoglobulin superfamily.

Bull Chiang Mai Assoc Med Sci Vol. 48 No. 3 September 2015 180



181

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Cancer Res 1995; 55: 434-9.

Kasinrerk W, Fiebiger E, Stefanova |, Baumruker T, Knapp W, Stockinger H. Human leukocyte activation
antigen M6, a member of the Ig superfamily, is the species homologue of rat OX-47, mouse basigin, and chicken
HT7 molecule. J Immunol 1992; 149: 847-54.

Staffler G, and Stockinger H. CD147. Biol Regul Homeost Agents 2000; 14: 327-30.

Intasai N, Mai S, Kasinrerk W, Tayapiwatana C. Binding of multivalent CD147 phage induces apoptosis of
U937 cells. Int Immunol 2006; 18: 1159-69.

Misra S, Ghatak S, Zoltan-Jones A, Toole BP. Regulation of multidrug resistance in cancer cells by hyaluronan.
J Biol Chem 2003; 278: 25285-8.

lacono KT, Brown AL, Greene MI, Saouaf SJ. CD147 immunoglobulin superfamily receptor function and role
in pathology. Exp Mol Pathol 2007; 83: 283-95.

Kanekura T, Chen X, Kanzaki T. Basigin (cd147) is expressed on melanoma cells and induces tumor cell
invasion by stimulating production of matrix metalloproteinases by fibroblasts. Int J Cancer 2002; 99: 520-8.
Misra S, Ghatak S, Zoltan-Jones A, Toole BP. Regulation of multidrug resistance in cancer cells by hyaluronan.
J Biol Chem 2003; 278: 25285-8.

Li QQ, Wang WJ, Xu JD, Cao XX, Chen Q, Yang JM, et al. Involvement of CD147 in regulation of multidrug
resistance to P-gp substrate drugs and in vitro invasion in breast cancer cells. Cancer Sci 2007; 98: 1064-9.

Zou W, Yang H, Hou X, Zhang W, Chen B, Xin X. Inhibition of CD147 gene expression via RNA interference
reduces tumor cell invasion, tumorigenicity and increases chemosensitivity to paclitaxel in HO-8910pm cells.

Cancer Lett 2007; 248: 211-8.
Kuang YH, Chen X, Su J, Wu LS, Liao LQ, Li D, et al. RNA interference targeting the CD147 induces apoptosis
of multi-drug resistant cancer cells related to XIAP depletion. Cancer Lett 2009; 276: 189-95.

Chiampanichayakul S, Anuchapreeda S, Chruewkamlow N, Mahasongkram K, Thanaratanakorn P, Kasinrerk W.
Production of monoclonal antibodies to P-glycoprotein: its application in detection of soluble and surface
P-glycoprotein of leukemia patients. Int J Hematol 2010; 92: 326-33.

Liu F, Xie ZH, Cai GP, Jiang YY. The effect of survivin on multidrug resistance mediated by P-glycoprotein in
MCEF-7 and its adriamycin resistant cells. Biol Pharm Bull 2007; 30: 2279-83.

Bradley G, Ling V. P-glycoprotein, multidrug resistance and tumor progression. Cancer Metastasis Rev
1994; 13(2): 223-33.

Goldstien LJ, Galski H, Fojo A, Willingham M, Lai SL, Gazdar A, et al. J Natl Cancer Inst Journal of the National
Cancer Institute 1989; 81(2): 116-24

Kanekura T, Miyauchi T, Tashiro M, Muramatsu T. Basigin, a new member of the immunoglobulin superfamily:
genes in different mammalian species, glycosylation changes in the molecule from adult organs and possible
variation in the N-terminal sequences. Cell Struct Funct 1991; 16: 23-30.

Chen X, Lin J, Kanekura T, Su J, Lin W, Xie HF, et al. A small interfering CD147-targeting RNA inhibited the

proliferation, invasiveness, and metastatic activity of malignant melanoma. Cancer Res 2006; 66: 11323-30.

Msxsnaftamsunwndizoslnd 9 48 aUuN 3 NweNuu 2558



LA mmw%‘?mwmé’gamqﬁmﬁﬂ'i'lﬁm'azaumtﬁaa\l

ee

=i "\ U 1 v a U
N ﬂdtﬂillﬂ‘i&l&lﬂﬂ?'ﬂdﬂﬂﬂ?'\&l L?l']sl"i)Gl?)ﬂ')']&lﬁ'\&l'l?ﬂﬂ'l%ﬂ')'l&ﬂﬂﬂ'J'IN L?l'ﬂﬁ]
A
q

Effects of cognitive training program on cognitive abilities and quality of life

in elderly with suspected dementia

A P P . ) o G
wogiila looaed iwaula saans WIEN AUDaINg
Pachpilai Chaiwong’  Phuanjai Rattakorn’  Peeraya Mumkhetvit®

MATTIAINTINLIG AminARANITUNNE unInensu s lna
Department of Occupational Therapy, Faculty of Associated Medical Sciences, Chiang Mai University
* Corresponding author (Email: peeraya_m@hotmail.com)

Received April 2015
Accepted as revised August 2015

Abstract

Background: Dementia is most commonly found in the elderly, and related to deterioration in cognitive ability and
quality of life. Therefore, prevention and delay dementia are necessary in early period especially on the elderly with

suspected dementia, which in latency period and preclinical period.

Objective: To study the effect of the cognitive training program for the elderly with suspected dementia on three
cognitive abilities; attention, memory, and executive functions, and four areas of quality of life; physical, psychological,

social relation, and environment.

Methods: Ten elderly with suspected dementia as screened by the Montreal Cognitive Assessment (MoCA): Thai
version, were purposively recruited. Participants were received the cognitive training in the program 3 times a weeks
for 5 consecutive weeks. The outcome measures for assessing cognitive abilities were the Trial Making Test, the
Thai Cognitive-Perceptual Test: Thai-CPT, and the Loewenstein Occupational Therapy Cognitive Test: Geriatric
Version (LOTCA-G).The outcome measure for evaluating quality of life was the Quality of Life Questionnaire. Data

were analyzed using descriptive statistics and the Wilcoxon Signed Ranks Test.

Results: After receiving the cognitive training program, the participants had significant difference in the attention
post-training scores comparing to pre-training scores. Memory and executive functions scores showed no
significant difference between before and after training. For the quality of life, there was a significant difference in
the scores of social relation and environment domains. However, there was no significant difference in the areas of

physical and mental scores.

Conclusion: The cognitive training program of this study might be effective to stimulate cognitive functions of the
attention skill, and quality of life in the areas of social relation and environment.

Bull Chiang Mai Assoc Med Sci 2015; 48(3): 182-191. Doi: 10.14456/jams.2015.18

Keywords: Cognition, quality of life, elderly with suspected dementia, cognitive training program
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Table 1 Demographic data of the participants (n=10).
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Participants (n=10)
Demographic Data

Number Percent
Gender
- Male 2 20
- Female 8 80
Age (Year) (min= 61 maximum= 80 1l mean = 67.9)
- 61-65 3 30
- 66-70 5 50
-71-75 1 10
- 76-80 1 10
Education
- Primary school 6 60
- Secondary school 4 40
Occupation
- Not working 4 40
- Independent job 2 20
- Retired 2 20
- Other 2 20
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Table 2 Comparison of cognitive skills in the area of attention, memory, and executive functions between pre-test and

post-test scores.

Pre-test scores (n=10) | Post-test scores (n=10)
Cognitive Skills V4 Asymp. Sig. (2-tailed)
Minimum Maximum Minimum Maximum
Attention 110 626 67 407 -2.599° 0.009*
Memory 23 31 24 34 -.060° 0.952
Executive functions 23 30 20 30 -.108° 0.914

a: Based on positive ranks.
b: Based on negative ranks.

* *<0.05
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Table 3 Comparison of quality of life between pre-test and post-test scores.

Pre-test scores (n=10) | Post-test scores (n=10)
Quality of Life V4 Asymp. Sig. (2-tailed)
Minimum Maximum Minimum Maximum
Physical 24 32 24 33 -.315° 0.752
Mental 25 33 27 35 -1.407° 0.159
Social relation 16 23 20 24 -2.677° 0.007*
Environment 23 31 30 36 -2.530° 0.011*

a: Based on positive ranks.

b: Based on negative ranks.

* *<0.05
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Perceptions of professional competencies of Thai occupational therapists
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Background: Competency represents an expectation of skills in a professional practice which can be viewed in
various aspects and can be developed over time. To date, there has been no evidence as to how Thai occupational

therapists perceive their professional competencies.

Objectives: The objectives of this study were 1) to describe the perceptions of professional competencies of Thai
occupational therapists, 2) to describe how Thai occupational therapists develop their professional competencies,
and 3) to describe factors that promote or obstruct the development of professional competencies of Thai

occupational therapists.

Methods: This phenomenological qualitative research explored the perceptions of professional competencies of
the Thai occupational therapists who have been working for 2 years and over. Data collection was conducted by
semi-structured interviews with 22 occupational therapists. Each interview lasted between 45 and 60 minutes.

The data was analyzed by thematic analysis technique.

Results: Results of the study revealed 5 themes of the professional competencies of Thai occupational therapists
including: 1) competency in knowledge (knowledge of occupational therapy and general knowledge), 2) competency
in team-working (collaboration or helping each other, respect, communication and coordination), 3) competency in
delivering an occupational therapy service (therapeutic relationship, explanation to client and family, time management,
and personality), 4) ways to develop the professional competencies (attending conferences, sharing knowledge,
searching for information/knowledge on the internet, having a role model), and 5) influencing factors in the devel-

opment of professional competencies (promoting and obstructive factors).

Conclusion: The results of this study can be used as the basic knowledge on professional competencies of Thai
occupational therapists for universities which produce occupational therapists. The knowledge may also lead to the

development of professional competency standards of occupational therapists in Thailand.
Bull Chiang Mai Assoc Med Sci 2015; 48(3): 192-203. Doi: 10.14456/jams.2015.16

Keywords: Professional competency, occupational therapy, occupational therapist
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Comparisons of gait characteristics during obstacle crossing at different heights between

older adults with and without mild cognitive impairment
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Objectives: The objectives of this study were to compare gait characteristics during obstacle crossing between
older adults with amnestic Mild Cognitive Impairment (a-MCI) and non-MCI and to investigate effects of obstacle

height on obstacle crossing in both groups.

Methods: Nineteen older adults with a-MCI (mean age 69.89+6.43 years) and 19 age, gender and body mass index
matched non-MCI (mean age 70.58+6.40 years) participated in the study. Participants were tested on two walking
conditions: 1) low obstacle (10% of leg length), and 2) high obstacle (30% of leg length). Spatial and temporal gait

parameters were recorded and analyzed using 3-D motion capture and analysis system.

Results: For the low obstacle condition, the a-MCI group demonstrated shorter crossing step length and slower
crossing velocity than the non-MCI group (p=0.019 and 0.012, respectively). For the high obstacle condition, the
a-MCI group demonstrated shorter crossing step length, leading heel distance and slower crossing velocity than

the non-MCI group (p=0.041, 0.025 and 0.001, respectively).

Conclusion: Gait characteristics during obstacle crossing in older adults with a-MCI differed from those without
MCI. Furthermore, the differences were prominent in the high obstacle condition. The reduced crossing step length,

leading heel distance, and crossing velocity may place older adults with a-MCI at risk of tripping falls.
Bull Chiang Mai Assoc Med Sci 2015; 48(3): 204-213. Doi: 10.14456/jams.2015.19

Keywords: Obstacle crossing, obstacle height, mild cognitive impairment, gait characteristics
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Figure 1 Gait parameters of obstacle crossing. A: leading toe clearance; B: trailing toe clearance; C: trailing toe distance; D: leading heel

distance; E: crossing step length.
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u

SazrdonaalalUsunsy SPSS rastw 17 14

u

SNALTIWTIMUN (descriptive statistic) i'mmuiagaﬁ'ﬂﬂ
PIDVEFNATNINDINGY NAROUNIINITZINWVDITBYA
@18ai@ Shapiro-Wilk Test Wuiin1Inszanuvestoys

Uné nuuldaid Independent student t-test I1AT1ZH

mwmmn@hwaﬁagaﬁ;ﬂﬂmaammaﬁmﬁg\mmmju LAz
|5a6i6 Repeated measures analysis of variance (ANOVA)
with Bonferroni correction 3ta31zRAILUINNTLAWIULARY
Lﬁaﬂwaammaﬁmﬁvﬁaaamju lasfuruaszauttiman
Migt@wasnin 0.05

1. a’l’ayaﬁ"'ﬂﬂmaaN:’Lff'ﬁ"mmsﬁnm

7971 1 LLam“iTa;ﬁlaﬁyugmmaammaﬁ'ﬂﬂ@ﬂwmﬁ
018 WA aahudane nafiltlunitssauasasnisian
(stride time) LIAAUNTUINMIEN (stance time) wazIA]
naasiL (swing time) mm@unuﬁmﬁwmﬁg@ammju
Tiflenuuandeti suazLUBMIMAREUEMWENaILD 896
AzunwuwmIdaziliunniidyan wuingu a-MCl Jazuu
@‘i'md'mfcju non-MCl 8g19i%pEIAYNIIENa (p=0.001)
uaﬂmﬂﬁ?umju a-MCl §iawe1ImileTou199IMan
(stride length) WazAMNITUNTLAY (gait speed) VLB
uuﬁmmﬁaﬂﬂdwmju non-MCl agilnyfAYNIFna
(p=0.025 uaz 0.002 MUF1AL)

Table 1 Demographic characteristics of the participants (meantSD).

Group
Variables p-value
a-MClI (n=19) non-MCI (n=19)

Age (yr) 69.89+6.43 70.58+6.40 0.744
Gender; men : woman 2:17 2:17 -

Weight (kg) 54.05+9.39 56.53+8.67 0.816
Height (cm) 152.84+7.76 153.42+7.48 0.404
BMI (kg/m?) 23.06+2.90 23.86+2.57 0.374
MMSE (score) 26.00+1.76 29.53+0.51 0.001
MoCA (score) 20.11+4.56 27.16+1.07 0.001
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Table 1 Demographic characteristics of the participants (mean+SD). (continued)

Group
Variables p-value
a-MCI (n=19) non-MCI (n=19)
TGDS-15 (score) 2.21+1.62 1.84+1.17 0.426
Gait speed (m/s?) 1.07+0.14 1.22+0.13 0.002
Stride length (cm) 113.74+12.53 122.57+10.66 0.025
Stride time (s) 1.01+0.09 0.09+0.07 2.86
Stance time (s) 1.48+0.14 1.43+0.12 0.200
Swing time (s) 0.88+0.06 0.88+0.05 0.819

Note: BMI: body mass index; MMSE: Mini Mental State Examination; MoCA: Montreal Cognitive Assessment; TGDS-15: Thai version of the

15-item Geriatric Depression Scale.

2. fudsmainsaeinnafeinune
wams‘imiwzﬁ“ﬂ’agamnﬁummzﬁni’méaﬁﬂmw
ﬁizﬁummga@iw 9 maammaﬁmﬁg\madmjﬂﬁwu
msﬂﬁé’uﬁuﬁ’ﬁuizmwﬂ@jwﬁummgumjaa?aﬁmm’mnﬂ
ﬁ’;LLUiﬁlﬁﬂH’l (no groups x conditions interaction; p>0.05)
Lﬁam‘%ﬂmﬁﬂmzijmju (group effect) WU N&Y a-MClI
i crossing step length, leading heel distance L8 crossing
velocity #88ni1ngu non-MCI adsiiipdAnyn1eaia
(p=0.019, 0.027 waz 0.002 MN&AU) uaziiat3ouifioy
mstauns 2 Bawly (condition effect) wuin luwmsindn
éaﬁﬂm’mi:ﬁugja (high obstacle) mmaﬁ'ﬂsﬁz\mmmjuﬁ

Table 2 Gait parameters of obstacle crossing (mean+SD).

crossing step length ILa¢ crossing velocity waunin
mMItndaReRarszaLsn (ow obstacle) atnadudAy
MIEaa (p=0.019 uaz 0.001 MNEGL) FIuFadluanT9f 2
LLazLi‘iamaaummme@hﬁzwj’mﬂf,juwmw dadund
édﬁ@"u’a’mizﬁue‘i"mﬁju a-MCl i crossing step length a2
crossing velocity #a8ni1ngy non-MCI agsiitiudnAzy
N9&0& (p=0.019 uaz 0.012 UML) HIBMIAAWNITY
é\‘iﬁ@“u?’mizﬁugdmju a-MCl crossing step length,
leading heel distance W&z crossing velocity ﬁfaﬂﬂ’hmju
non-MCl ag198%s&1ANINEDA (p=0.041, 0.025 uaz
0.001 MNEAY) ongaslwnnil 2-4

Gait variable a-MCl non-MCI p-value
Low obstacle | High obstacle | Low obstacle | High obstacle

Crossing step length (cm) 60.40+6.44 58.03+8.81 65.49+6.27 63.41+6.72 | pg=0.019 p.=0.019
Pgc=0.872

Leading heel distance (cm) | 18.77+5.89 17.32+5.80 22.03+4.59 21.28+4.59 [ pg=0.027 p=0.109
Pgc=0.600

Trailing toe distance (cm) 17.35+5.42 17.23+4.92 19.75+7.25 19.92+7.16 | p4=0.186 p:=0.977
Pgc=0.850

Leading toe clearance (cm) | 15.65+3.23 15.81+2.56 16.40+2.88 15.20+3.07 | p4=0.931 p=0.251
Pgc=0.140

Trailing toe clearance (cm) 15.87+4.33 17.97+4.80 15.24+3.36 15.93+4.44 | pg=0.244 p:=0.092
Pgc=0.389

Crossing velocity (m/sz) 1.25+0.23 0.96+0.25 1.45+0.24 1.25+0.25 Pg=0.002 p;=0.001
Pgc=0.074

Note: pg: group effect; pc: condition effect; pgc: interaction: groups x conditions.
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Figure 2 Crossing step length of a-MCI and non-MCI groups during low and high obstacle crossing. (* p<0.05)
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Figure 3 Leading heel distance of a-MCI and non-MCI groups during low and high obstacle crossing. (* p<0.05)
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Figure 4 Crossing velocity of a-MCI and non-MCI groups during low and high obstacle crossing. (* p<0.05)
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Effect of madecassoside combined with aspirin on platelet functions
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Introduction: Platelet is a key factor of thrombosis; thus, antiplatelet drugs especially aspirin were generally used
to treat patients. However, these drugs have long term side effects. Recently, many studies found that triterpenoid
substances from plants can inhibit platelet aggregation. The “madecassoside” extracted from Centella asiatica was

also triterpenoid.
Objective: To investigate the effect of madecassoside combined with aspirin on platelet adhesion and aggregation.

Materials and methods: Platelets were mixed with madecassoside at the concentration of 25, 50, 100 and 200 pg/mL.

The ADP was used as agonist and the aggregation of platelet was monitored using microplate assay.

Results: The result showed that 50, 100 and 200 pg/mL of madecassoside significantly inhibited platelet aggregation
at p<0.05 compared with the control. The 100 and 200 ug/mL of madecassoside plus half-dose of aspirin showed
platelet anti-aggregation effect similar to full-dose. Furthermore, 25, 50, 100 and 200 pg/mL of madecassoside mixed with
platelet were used to investigate platelet adhesion by adding the mixture into the collagen-coated microplate.
The result showed that all concentrations of madecassoside had no inhibition effect on the platelet adhesion induced
by ADP.

Conclusions: Madecassoside from Centella asiatica can be used to inhibit platelet aggregation. In addition,

combination of madecassoside aspirin could reduce the side effects of aspirin in thrombosis patients.
Bull Chiang Mai Assoc Med Sci 2015; 48(3): 214-221. Doi: 10.14456/jams.2015.22

Keywords: Madecassoside, aspirin, platelet adhesion, platelet aggregation

Bull Chiang Mai Assoc Med Sci Vol. 48 No. 3 September 2015 214



UNUI: mﬁ@Lﬁa@Lfluﬁa%’séwﬁmﬁﬁﬂmﬁ@m's:'éuLﬁa@qﬂﬁuiu%aa@Lﬁa@ Ganuisinslfedwniaion
laslawzuaalwiulunsinmgihe  udmisldodandruduszozinawuwildifonadradodulifsleaad |
nmsanenfirunwui sslannesinesdfistaldnfasiiods g smansadusinmsiauesniadeald

[ I A ® £ a o A & A & o ’~ o &
giszasa: inednsgrivesasndnaloladluludiundudulanmeiinend unvoweslniulumsdugs
n’mmz&@LLa:Lm:ﬂﬁjwaamﬁmﬁaﬂ

[

Taauagisns: dundafeansuiumandaalslodnanududu 25, 50, 100 uaz 200 ug/mL nazduindaiia

(3

2WLBAN UATATIIROUMNIIMENFUVBINAAREAGI8AT microplate assay

asdwanis@insn: ssanananudnte 50, 100 uaz 200 pg/mL mminﬂ'uﬁ’an'lsm']znéjwaamﬁmﬁaﬂ"lﬁa:m
Ao o w aad A = A o 0 A o o A v o

HdidynIatian p<0.05 WanFouisununguaiuay uazileiasanananuidugn 100 waz 200 ug/ml Way
o a v o = ~ 0 o & ' = o o @ a
AULOF INSHANM VT NI URARIN IR wmwmmsnm_lmmnm:nqwaomamﬁa@"l,@ﬂﬂaLﬁmnumﬂmt,aavlwsu
We9aeafen wananididnesnmsimzfaveandaiien lasduatanananudady 25, 50, 100 was 200 ug/mL
0 o & A A A 0 a o o LA Lo &
Punuindaifaaslululanwaniiafovnesaian wudmsndaalalodlunng anududulilagnidud
n’mmzﬁ@’uaamﬁﬂLﬁamﬁgﬂﬂizﬁuﬁamaﬁﬁ

a & £ o & 0 & A Q 0 o A o
aqduans@ine: mundaalslodignimIdugimanenduueaniafen uszausninuiuiuesniuld
'ﬁ’iamfaL'ﬂuu,mmalumﬂ’ﬁ”msmﬁma‘[srj"l,én@fi"suﬁ'uLLaavl,w’%uLﬁaaﬂwam‘"'mLﬁmmnmﬂfmﬁm%’u;d”ﬂw

= Q 1
Isﬂmamaa@q@mma‘lﬂ

NI AnAdAMIUNNL T Ina 2558; 48(3): 214-221. Doi: 10.14456/jams.2015.22

asvia: vaaalalod waslwsu MInITAavadnAaLRe mmm:nq’maamﬁmaa@

naaLRaa ﬁ%ﬁﬁﬁ%é’ﬂium:mumsﬁmLﬁﬂﬂ“ﬁuﬂgwgﬁ
(primary hemostasis) Liafinsunaliunsaanviaaas
WaaaLien naaalianznadruiitioansanswaves
Aoalidas wasantwaziiamsinzdinvasinaation
NUNITBINREALREA (platelet adhesion) WazinNaaLAaa
annIzq % (platelet activation) ﬁﬂﬁgﬂ‘hdmﬁﬂmmm
Lm:ﬁmi%é'i’amsaanmmmiy}amaamﬁmﬁa@ FsIna
IWiAamaimznduuasniaifea (platelet aggregation)
\uiau (platelet plug) gasasdnu1avaInaaalien’
ag19lsfany lunzdnadlaiiAauiauns tndadan
agjluama:ﬁ’n Lﬁaamﬂiﬂamﬂﬁnavlﬂ@hde] flaann
Vl,aﬂﬁmﬁmﬁa@gﬂm:ﬁmmﬁﬂLﬂuﬁmﬁaﬂvlﬁ udINAMIANEN
Prmanulsaviangsaninunsasng mmmmzx{fu
m§@1Lﬁaﬂ"l,@i”l,aasl,ui'mﬂ'mmaapjﬂasjmnmf'lﬁna %1%

215  NIFANARANTIUAN ZTL%FJGI‘VWJ

I v A A 9 ] a_3 w:: 4 W‘[ 5
samaatille’ nauaMIweUean® s’ uaslianmwu
Lﬁam5@1Lﬁa@gﬂﬂszsfjﬂﬁﬁmumﬂﬂ'jwﬂﬂﬁﬁ'au‘ﬁﬂﬁl,ﬁ@
NALREARITIINE Imﬁﬂﬁlﬁ@ﬁauamﬁa@q@é’umamﬁa@
AnsaldeisNdnndsg laganiznaaalfonsuad
LAZRADALROANI LD NFNAVBINTENTIIRIDITFY
1 w.@. 2556 Wuin Bﬂﬁ'ﬂa}LLa:ISﬂmamﬁa@auaaqﬂﬁu
L‘ﬂumm@ﬁﬁﬂﬁﬂuvlmL%ﬂ%ﬁmﬂué’mé’uﬁ 3 LAY 4 VD9
szine iadmﬂiiﬂmﬁdLLa:qﬂam@;‘"’
Aa o a A o o
mwuwlﬁ’lumﬁﬂmmamuLaa@q@@m leun
v o =3 =) o v =3 =)
PIAIWNIINNI BT eILNAALRee laurinlWindaidaa
' o o | a & a A A A
"lummmnumnmm:vlummﬂuamaaﬂqum 81N
o AV e ' a . A
faglunguitldun waslniu (aspirin) anafilainsa
(clopidogrel) uazlnalalusduniniie waunilnda
(GP IIb/llla antagonists)”® asgnalsfiay mMITusuwrani
I o v Aa v a d' 1R 2
Wuszazawn a1 liinanatnafusn sl seasd

97 48 a1fufi 3 Auenaw 2558



A o a A o A A
Tasanzuar bwsn natrafssnnuldtes A szaoifad
NITzs YlwnaukawssimIaneulunszwizanyng
‘vf%amagmmﬁ]uﬁa"ﬁ'uﬁﬂﬁmzLwnmmimqvlﬁ 719879
° v a A o a ad A o A )
MAAeeIMIAARIE 013uw JRueNAI Ransandy
waNNNRLINLN mémNa@iamiﬁwmwaavl.ml,azﬂ’mﬂ'mqu

w‘[ Aa A 2 10
ANNARlaRADINAIE
IINNTANBINRIBIINDIT RITEFNARLIVINN
> AfQ/ gj ' U
quaur]ﬁqvlﬁﬂummimwznqmaamﬁmﬁamwnmsmzqu
MmussaNdnld" waziladnwiasdlsznaunanitulutaun
oA 1 [ = 6 & 6 o a
wmmmmquvlmmaiwuaml,ﬂuaaﬂﬂszﬂau URZRIENATY
fa wdaalolod (madecassoside)’? 1891177
1 6 A o‘z:l' s = 2
mﬂuﬂqu‘lmmaswuamﬂaﬂﬂmnwmmmmmu
o =3 =) 9113 [ ' a =S
ninuasnaatdaala™ waaslymainisdnela
AR £ a ¢ A = & &
fanwgnivessnsndaalslod TalulasneiAuesd
anvluluthundenszuinnisrinanuaadnaaia ;ﬁ%’ﬂ
2 Ao & 2 £ a &
BfTagdzasdlunis@nsgnivesudaialelod
gonszuInmMIhnuidayuadniafaafanIsimMeaa
' & A ' o o A A =
UAzINENiNBINAAIRA NNUMIMLa R IWIw Daln
% ° & A A o A
PIFUNIN RV BINAALR AN I D un19tRanuIn bwnng

Tnlsaralauaznaaaiian

Tauazisn1sdnm

NMSAALRaNAFEIANAT

' @
AdaAa 2

é’mﬁanmmaﬁ'ﬂsqmmwwumqmm 20 Paiwly
U 10 318 RFNATABINIIWIBLNAALRBANINNTN
200,000 platelets/ul lLaisudszmuenuioomisfifions
lunsiuien1svineInesindataen u waalndu
miﬁﬂmf:mumﬁmaomnﬂmzmsumﬁfﬁ'ﬂuu%mf

VANINLNRUULTAT LAVNTUTBY 74/2013

mMaesaanaatiandmsunagay
wztiaaanaansuaslasltasnwieandssiia
sodium citrate A0UTNT® 3.2% ludassin 9:1 14
finusy 140xg Hwam 10 Wi ‘ﬁ'aqmwgﬁ 22°C Ny
sanundadu platelet rich plasma (PRP) #ada1nin
UTuanudutuveanaaidaasme PBS I ldvinny 2x10°
platelets/mL uazilwdondi 1,500xg tHwaa1 10 wifi e
wudwuwldn platelet poor plasma (PPP)

@ &1 [~
mIfAnsaNatisrasanfaalslaaraimnaniion
A = ' a & .
wadmineseuhansindenalslod (madecassoside

from Centella asiatica; HPLC, Sigma-aldrich, China)

Bull Chiang Mai Assoc Med Sci

A o A A ' ° & A

Mhanesey wiauas sy Liflkalunmvhansindaiaa
lasmsiinaaiianil 2x10° platelets/mL U381a3 500 pL
U JAsensnnuansanananudutu 25, 50, 100 uas
200 pg/mL #3auas wWSuianududs 81 mg/mL USunas
250 pL dungmnninadduiin 10 wifl anvu
fuanaznauiianaid? 1,500xg tuaan 10 W tiudula
@ Y A a Y A A &
snusnanNadSnauaaana lalasiue Meaedadiiamzi
89 lual@ Cobas 6000 laslda1s Triton X-100 HENAY

53 =) &)
mamaamﬂummuqumn

ANINAFIUNISINIEAAZAINEALEBANTLADARILIW
A2835 microplate assay™

W@unaalian 2x10° platelets/mL U3anas 25 pL
fussuaaalelodfinnudutu 25, 50, 100 uas
200 pg/mL w3auaslwiuanadudu 81 mg/mL USunas
25 pL adlu 96 well plate ‘ﬁlmﬁauﬁ’m collagen type |
ﬁwﬂgjﬁ‘%mﬁqmwnﬁﬁad e 10 wif mﬂﬁ?uﬂizéju
INRALREAGIBLEARN (Helena, USA) anudutu 50 uM
13na3 5 L ﬂuﬁqmwgﬁﬁm fhanen 30 Wl Waasunm
F9wanean PBS $1man 3 59 3ntiwdia p-nitrophenyl
phosphate U38107 140 pL/naa wazesnaliluisa
wna 10 wifl wyadATeneas 2N NaOH raud1ue
msg@ﬂﬁuuam‘”amﬂ’%aaaﬁuvluimvlm@mﬂwaﬂ f
AWK 450 nm MUIUAIMTIMEAATaNEALRan
lapifisuiunauaIuauay (PBS) UAZRANAILANLIN
(WO & W)

msnmanmitmznémaamgmﬁamﬁ'm%% microplate
assay”

Wunaaiiaa 2x10° platelets/mL U3anas 100 pL
nannuamsnaenalyladianudutu 25, 50, 100 uaz
200 pg/mL viauadlniu wlaasundenalsloasiuny
wad lw3u USanas 25 pL adlu 96 well plate U3anas 25 pL
ﬁwﬂﬁﬁ%mﬁqmwnﬂﬁﬁauﬂunm 10 W1l ATLLINNANRT
nazdunaafealadi anududn 50 pM UTanas 10 pL
LLaz’S'@wi’mﬁ@@ﬂﬁmLm@T’aUl,ﬂ’%"aoahuvlﬂmvl,@]maiwaw
(PerkinElmer; USA) finnueninaun 600 nm lagarudn
msg@ﬂﬁuuaﬂumﬁﬁ 0 WAz 20 FwIIEEATNIIINNE
NHNVDINAALRDA FALFUMT
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Table 1 Effects of madecassoside on platelets by lactase dehydrogenase release assay.

Concentration

Lactate dehydrogenase (U/L)

Test p-value
(ug/mL) (mean+SD)

Vehicle control - 59.0+3.0 -
Positive control - 305.0+13.0 p=0.033
Aspirin 81 mg/mL 56.0+8.0 p=0.478
Madecassoside 25 54.5+8.5 p=0.444
50 55.0+7.0 p=0.480
100 53.5+6.5 p=0.917
200 52.5+9.5 p=0.903

tfl 1 a
andvasaIsafedls lonaanszuinnisinizfinzas
< [
INaALRaANUABAAN®
AMNMINARALNIINEAAVBINAALRBANY collagen

type | wuinasundanalasladfainuidudu 25, 50, 100
Lo & a

uaz 200 pg/mL lifignddugenisinizfiavaindaiiaa

(A1319% 2)

Table 2 The percentage of platelet adhesion and inhibitory effect of madecassoside on platelet adhesion.

Concentration

The percentage of platelet adhesion

Inhibitory effect value

Test p-value
(ug/mL) Median (min-max) (%)

Vehicle control - 100 0 -
Positive control 81 mg/mL 64.29 (22.22-87.50) 35.71 p=0.292
Madecassoside 25 100 0 p=0.317
50 100 0 p=0.317
100 100 0 p=0.317
200 100 0 p=0.317

* Samples were tested in triplicate and 3 time-independent experiments.

217 NITANARANTIUNN ZTL%FJGI‘VWJ

'
a

97 48 a1fufi 3 Auenaw 2558



=3 ' '
andvasarsarfealyladaanszuinnisiniznga
[
2BILNAALADA
' a &a v v
NAMINAFALNLINETINAaElD kg na LT T®
25, 50, 100 Waz 200 pg/mL &WIDHULINIAENGY
& A P v o aa) v a &
padndaRaafignnizdudioedild lasasndnalslod
ANt 50 waz 100 pg/mL ﬁﬂﬁmstm:n@;maa
& A ' Ao o @ Aaaad
INAaLiaaaaadad NlnEMAYNINEAAN p=0.004 LAz
saandeanaleloananuidudu 200 pg/ml aanaimznga

& A L A o a Aad A A
PaainaaiRanatnlumALINIEHaN p<0.001 WauRauifiay
nuaag1seuay ulsuauauduTuraIaIana

A A o a &
(@197497 3 uaz 3UN 1) uazilanaseuansundaalalod
Aanudutys 100 uar 200 pg/mL swnvuas IWSwhdl

U U & A 1 1
AnudiTuaaanmia (40.5 mg/ml) Wohaanamznga

=3 A v A s L% a a a a
yaanaatiaalnaifsanumslsues inSuiiossiaidas
ue lidanuuandrsnwagelnedaynesia i p=0.368
(3U1 2)

Table 3 The percentage of platelet aggregation and inhibitory effect of madecassoside on platelet aggregation.

Concentration The percentage of platelet adhesion

Inhibitory effect value

Test p-value
(ug/mL) Median (min-max) (%)

Vehicle control - 35.3 (25.0-39.7) 0 -
Positive control 81 mg/mL 7.1 (4.9-9.2) 79.8 p<0.001
Madecassoside 25 27.5 (14.9-35.0) 221 p=0.051
50 25.2 (13.6-30.1) 28.6 p=0.004
100 21.9 (12.7-30.1) 37.9 p=0.004
200 18.4 (11.1-27.4) 47.8 p=0.001
Madecassoside 100 14.0 (8.6-20.6) 60.3 p=0.001
with aspirin 40.5 mg/mL 200 10.5 (6.0-19.0) 70.1 p=0.001

40 -

Aggregation (%)

53]
|

35 -
30
2% -
20 -
15 -
10 - *
o A

Vehicle control Positive

control

25

* *
i i #
50 100 200

Madecassoside (ug/mL)

Figure 1 Effects of madecassoside on platelet aggregation. Data are shown as median (min-max); n=10. Asterisks (*) denote value that were

significantly different from the vehicle control (p<0.05) and (#) denote value that were significantly different from the vehicle control (p<0.001).

Bull Chiang Mai Assoc Med Sci

Vol. 48 No. 3 September 2015 218



25 +

15 =

Aggregation (%)

Aspirin
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Figure 2 The inhibitory effect of madecassoside (Mad) at concentration 100 and 200 Ug/mL combined with half-dose of aspirin on platelet

aggregation. Data are shown as median (min-max); n=10.
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Effectiveness of the Visual Perceptual Intervention Program

for grade 1-3 students with learning disabilities
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Background: Children with learning disabilities have problems of visual perception in several levels, which
can affect learning achievement. There were many studies examined the effectiveness of visual perception
intervention programs. In Thailand, Visual Perceptual Intervention Program for grade 1-3 normal students was

developed and implemented.

Objective: This study was conducted to test effectiveness of the Visual Perceptual Intervention Program for grade

1-3 students with learning disabilities.

Materials and methods: Two groups were included: experimental (n=29) and control (n=30). Each group was
completed the DTVP-2 pre- and post-test. The experimental group received the Visual Perceptual Intervention
Program twice weekly for 12 weeks. Control group were received routine education program in their classroom. The

Wilcoxon Signed Ranks test and Mann Whitney U test were used to analyze the data.

Results: There were no differences between groups at pre-testing, but post-test scores improved for both groups

at post-testing. Score in the experimental group was significantly higher than control group.

Conclusions: The Visual Perceptual Intervention Program was efficient for stimulating the visual perception of grade

1-3 students with learning disabilities. This program can develop visual perception more than normal development.
Bull Chiang Mai Assoc Med Sci 2015; 48(3): 222-230. Doi: 10.14456/jams.2015.17

Keywords: Visual perception, intervention program, learning disability
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Demographic Data Experimental group

Control group Total participants

Number 29 30 59
Mean of 1.Q. 96.3 96.6 96.5
Grade 1 (%) 0 0 0
2 (%) 414 70 55.9
3 (%)
58.6 30 441
Mean of age 8 years 5 months 8 years 4 months 8 years 5 months
Gender Male (%) 62.1 80 71.2
Female (%) 37.9 20 28.8
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Table 2 Mann Whitney U Test for the pre-test Composite Quotient scores in the DTVP-2 between the control and

experimental group.

Subtest Group N Mean rank | Mann-Whitney U z p-value
General Visual Perception Experimental 29 29.21 412.00 -0.350 0.727
Control 30 30.77
Composite Motor-reduced Experimental 29 30.03 434.00 -0.015 0.988
Control 30 29.97
Composite Motor-enhanced Experimental 29 28.34 387.00 -0.729 0.466
Control 30 31.60

Table 3 Mann Whitney U Test for the post-test Composite Quotient scores in the DTVP-2 between the control and

experimental group.

Subtest Group N Mean rank | Mann-Whitney U z p-value

General Visual Perception Experimental 29 42.07 85.00 -56.31 0.000*
Control 30 18.33

Composite Motor-reduced Experimental 29 40.86 120.00 -4.781 0.000*
Control 30 19.50

Composite Motor-enhanced Experimental 29 40.17 140.00 -4.477 0.000*
Control 30 20.17

*p<0.05

Table 4 Wilcoxon Signed Ranks test for the composite quotient scores between the test and retest in the DTVP-2 in the

experimental group.

Subtest z p-value
General Visual Perception -4.707 0.000*
Composite Motor-reduced -4.683 0.000*
Composite Motor-enhanced -4.706 0.000*

*p<0.05

Table 5 Wilcoxon Signed Ranks test for the composite quotient scores between test and retest in the DTVP-2 in the

control group.

Subtest

z p-value
General Visual Perception -4.294 0.000*
Composite Motor-reduced -4.120 0.000*
Composite Motor-enhanced -3.396 0.001*
*p<0.05
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Introduction: The persistent infection of high risk (HR) human papillomaviruses (HPV) induces precancerous
lesions of human mucosal, cutaneous epithelia and further cause cervix abnormalities and developing of cervical
cancer. Therefore, HR-HPV testing is recently used for cervical cancer screening. In this study, we aimed to
determine the prevalence and genotypic distribution of HR-HPV and also to demonstrate the correlation between

two methods of cervical cancer screening which are HR-HPV testing and liquid-based cytology.

Materials and Methods: HR-HPV testing was conducted employing the polymerase chain reaction (PCR) and DNA
hybridization techniques with the utilization of the Diassay EIA HPV GP GP5+/6+ HR kit - a diagnostic kit for high
risk human papillomavirus detection for cervical cancer. Genotyping was performed using Roche Linear Array HPV

genotyping test kit. Cervical smears were interpreted using the 2001 Bethesda System.

Results: Cervical samples from a total number of 2,435 women were collected in this study. Out of these, 145 (6%)
were found HR HPV positive. Eighty one of these HR-HPV positive cases were of single-genotype infection, while
the remaining cases (64) were of double- and multiple-genotype infections. HPV genotype 52 was the most prevalent
genotype, followed by genotype 16 and 58. Of 145 HR-HPV-positive cases, 46 (32%) showed abnormal cervical

cytological results.

Conclusion: The HR-HPV test is an appropriate tool for screening of cervical cancer in women. However, the

combination of HR-HPV test with other approved medical screening methods will enhance a higher level of

sensitivity and specificity for detecting cervix lesions and cervical cancer.
Bull Chiang Mai Assoc Med Sci 2015; 48(3): 231-240. Doi: 10.14456/jams.2015.20
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Introduction

The incidence of cervical cancer in Thailand is
ranked second highest among all cancer types in women
age-standardized rate (ASR) = 16.7." Cervical cancer has
been ranked among the top 10 cancer types at Lampang
Cancer Hospital located in the north region of Thailand. In
2013, 227 new cases of cervical cancer patients, (about 20%)
were identified” Several validated and proven studies have
shown that persistence of high-risk type of human
papillomavirus (HR-HPV) (e.g. type 16, 18, 31, 33, 35,
39, 45, 51, 52, 56, 58, 59, 66, 68 and a candidate type 67)
infections are the main causes of cervix abnormalities
which leading to cervical cancer.** In most developed
countries, the incidence for cervical cancer is much lower
than in Thailand. This could be due to the effectiveness of

their respective ‘Call and Recall’ system of cervical cancer
Bull Chiang Mai Assoc Med Sci

screening program. Such a program with regulated
frequency of screening has evidence of benefits because
early stages of cancer could be detected and the discovered
lesions being timely treated and terminated. Screening
program for cervical cancer can be conducted by various
medically approved methods including HR-HPV test.
Previous studies have shown that a combination of liquid
based cytology Pap smear and HR-HPV test have yielded
99% sensitivity to detect cervical abnormalities and cancer.’

We report herein the prevalence of HR-HPV
infection among women who participated in the organized
cervical cancer screening program conducted in Lampang
Cancer Hospital. HPV genotype distribution and a number
of cervical abnormalities and cervical cancer in HR-HPV

positive cases are also shown in this report.
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Materials and methods

Study population

Cervical cells in liquid based brush cytology system
obtained from 2,435 women who came to Lampang Cancer
Hospital for cervical cancer screening during October

2013 - September 2014 were recruited in the study.

DNA extraction

The extraction of DNA from the 2,435 samples
collected in this study was done by the viral nucleic acid
kit (SpinStar™, Malaysia). Briefly, 500 pL of liquid-based
brush cytology samples were centrifuged at 6200 xg for
10 minutes. Cell pellet was collected and proteinase K
was added. Lysis buffer was added-in and pulse-vortex.
Reaction was incubated at 65 °C for 10 minutes. DNA
was precipitated by absolute ethanol. The mixtures were
subsequently transferred to the SpinStar™ column,
centrifuged at 6200 xg for 2 minutes. The column was
then placed in a clean collection tube and washed twice
with washing buffer with centrifugation at 6200 xg
for 2 minutes. After washing, membrane was dried by
centrifugation at 17,000 xg for 10 minutes. Finally, the
column was transferring to a clean 1.5 mL microcentrifuge
tube and elution buffer was then added on to the center
of the membrane, incubated at room temperature for
5 minutes and centrifuged at 9,600 xg for 2 minutes.

Eluate containing DNA was stored at —20 °C until use.

Human papilloma virus high risk type testing

DNA samples were tested for HR-HPV infection
by GP5+/6+ PCR kit (Diassay, Netherlands). Forty
puL of HPV GP PCR master mix containing polymerase
enzyme and 10 pL of DNA sample were mixed. The reaction
mixture was run in a real-time PCR machine (Bio-Rad
CFX 96) for the thermal cycle run with 1 cycle at 95 °C for
4 minutes, 40 cycles of 3 steps including 1) 94 °C for 20
seconds 2) 38 °C for 30 seconds 3) 71 °C for 80 seconds
followed by a final extension at 71 °C for 4 minutes. The
PCR products were stored at 4 °C if DNA hybridization
was performed on the next day.

PCR products were further detected by EIA started
from the first step by immobilizing PCR products, negative
control and positive control into the said ‘wells’. After 60

minutes of incubation at 37 °C, washing step thrice was

233 NIFANARANTIUAN ETL%?JGI‘VE&]

done. Denaturation solution was then added following by
washing step following with pre-heated probe solution
adding. After 5 times of washing, the excess probe
conjugate was added and incubated in dark. Finally,
stop solution was added and absorbance at 450 nm was

observed within 10 minutes.

Genotyping assay

All positive samples detected by HR-HPV
testing were sent to the AMS Clinical Service Center,
Chiang Mai University for genotyping. Genotyping
was conducted by Linear Array HPV Genotyping
Test kit (Roche Diagnostics, Germany) and run on
GeneAmp PCR System 9700 (Applied Biosystems®,
USA). This method consists of four steps Firstly,
specimen preparation; Lysis of cervical cells in
the collected specimens, Isolation and Purification
steps to obtain HPV DNA. The second step of PCR
amplification is running the thermal cycler with one
cycler of 50 °C for 2 minutes, followed by a cycle of 95 °C
for 9 minutes and then a 40 cycle systemized in three steps
of 1) 95 °C in 30 seconds 2) 55 °C in 1 minute 3) and 72 °C
in 1 minute. Upon completion, the reaction was run on 72 °C
for 5 minutes and held Amplicon at 72 °C indefinitely. This
was next followed by third step which is the hybridization of
the amplified products. The last step was the colorimetric
determination of probe-bound amplified products.
This was done by adding streptavidin-HRP conjugate
to bind with the biotin-labeled hybridization of amplicon
and oligonucleotide probes and then, adding of substrate
(TMB). Blue line (s) can be visually read and referred
to the LINEAR ARRAY HPV Genotyping Test Reference
Guide.

Cytology testing

Cervical samples were collected and preserved in
liquid-based cytology medium (PathTezt, Biocytech Corp,
Perak, Malaysia). Cervical smears were interpreted using
the 2001 Bethesda System for reporting cervical cytology

results.

Statistical analysis
Descriptive statistic and percentage of agreement

were used in this study.
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A total of 2,435 women were attended in the HPV
testing conducted at Lampang Cancer Hospital. Age
ranged from 20-80 years old and 1,211 out of 2,435
(49.74%) women were menopause. The results revealed
that 145 (6%) of the 2,435 women were found ‘positive’
for HR-HPV (Figure 1). Eighty-one of these 145 cases

(56%) were single genotype infection, 30 samples (21%)

were double genotype infections, and 6 samples (4%)
were triple or more genotypes infections. There were 28
samples (19%) was untypable (Figure 2). Untypable
of HPV in HR-HPV positive samples is still unclear to
explain. However, it may be caused from the limitation
of detection by the genotyping assay or false positive of
HR-HPV Diassay test.

2,290 cases

94 %

W Negative M Positive

Figure 1 The result of HPV GP5+/6+ Diassay test in Lampang Cancer Hospital during 1 October 2013 — 30" September 2014.

Proportion (%)

n=81
60 -

50 -
40 -
30 - n=30
20 -

10 ~

n=28

n=6

Single Double

Triple or more Untypable

Figure 2 Pattern of HPV infection among 145 samples positive by HR-HPV Diassay test.
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HPV genotype 52 was the most frequently or com- multiple infections. Surprisingly, HPV 18 was ranked at
mon genotype in this population. This was followed by the fourth in this report (Figure 3). HPV genotype patterns

genotypes 16 and 58, respectively, in both single and of multiple infections were shown in (Table 1).

HPV 84 "m
HPV 83
HPV 81
HPV72 I
HPV71
HPV 70 [/
HPV 68 I
HPVE7 M
HPV 66
HPV 62 I
HPV61
HPV 59 L
L
n
L

HPV 58
HPV 56
HPV 54
HPV 53
HPV 52 ]
HPV 51 I

HPV 45

HPV40 W

HPV 39 |

HPV35

HPV 33 L

HPV 31 L

HPV 18 I

HPV 16 ]

HPV6

single type

W multiple types

Figure 3 Absolute frequency of HPV genotypes detected as single and multiple HPV infections.
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Table 1 HPV genotypes in double, triple and quadruple infection cases. (Each pattern n=1).

HPV Double Infection HPV Triple Infection HPV Quadruple Infection

18,71 18,56,70 52,68,70,72
18,62 66,68,83
58,71 58,72,84
67,70 18,52,66
40,58 31,35,52
18,62

16,18

58,61

35,52

51,52

53,58

16,72

59,62

16,70

18,84

16,54

31,61

16,66

16,68

6,56

16,62

62,66

6,59

53,58

6,51

16,51

16,52

53,58

33,53

33,39
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Prevalence of HPV infection in the age group of >70
years (13.34%) and <30 years (12.25%) showed the
highest percentage among others. However, total case

number of these 2 age groups was much less than other

Table 2 Percentage of HR-HPV positive in each age group.

groups. Therefore, this part of result should be re-analyzed
when the number of cases is increased in the future

(Table 2).

Age group HR-HPV positive (%, n/N)
<30 12.25% (6/49)
31-40 7.86% (26/331)
41-50 7.15% (58/812)
51-60 4.63% (46/994)
61-70 3.0% (7/234)
>70 13.34% (2/15)

Note: n = number of HR-HPV positive cases, N = total number of women in each age group.

The report reveals only 46 out of 145 cases (31.7%)
showed abnormal results by cytology test as shown in
Table 3. The remaining balance cases were diagnosed
as normal cervical cells by cytology test (Table 3).
Percentage of agreement between HR-HPV and
liquid-based cytology tests was 95.89% and kappa value
was 0.4635. Kappa of 0.41-0.60 considered as moderate
agreement, any kappa above 0 will become statistically

significant (Table 3). Among 46 HR-HPV positive cases

with an abnormal cytological result, 30 (65%) were identified
as atypical squamous cells of undetermined significance
(ASC-US), 5 (11%) were low grade squamous intraepithelial
lesion (LSIL) and 8 (17%) were high grade squamous
intraepithelial lesion (HSIL). Two cancer cases were
diagnosed as one squamous cell carcinoma and one
adenocarcinoma. One case presented atypical glandular

cells (Table 4).

Table 3 Liquid-based cytology and Diassay results from 2,435 samples.

Cytology
Normal Abnormal Total
Diassay Positive 99 (4.07%) 46 (1.89%) 145 (5.96%)
(HR-HPV) Negative 2289 (94.00%) 1 (0.05%) 2290 (94.05%)
Total 2388 (98.07%) 47 (1.93%) 2435 (100%)
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Table 4 Number of HR-HPV positive cases which found abnormalities of cervical cells from cytology report.

Cytologic Results

Number

ASC-US

LSIL

HSIL

Squamous cell carcinoma
Adenocarcinoma

Atypical glandular cell

30
5

Total

46

Note: ASCUS, atypical squamous cells of undetermined significance; LSIL, low-grade squamous intraepithelial lesion; HSIL high-grade

squamous intraepithelial lesion.

Discussion and Conclusion

The prevalence of HR-HPV infection among the
women attended for cervical cancer screening at Lampang
Cancer Hospital was 6%. Chansaenroj et. al. studied in a
women health check at the King Chulalongkorn Memorial
Hospital, found 8.7% prevalence of high risk HPV infections.’
In our study, HPV genotype 52 was the most common
and followed in ranking of genotypes 16, 58, 18 and 66,
respectively. However, study of Chansaenroj et.al.
showed that HPV 16 was the most common following
with types 90, 71, 66 and 52.° The study was performed
during 2008-2009 by conventional PC for HPV testing
and sequence analysis for HPV genotyping. In contrast to
the present work, PCR and EIA were used for HR-HPV
testing and PCR with hybridization of amplified products
were used for genotyping. Many evidences have shown
that HPV 16 and 18 can lead to pre-neoplastic lesions
in a shorter period of time compared to other types.”®
In addition, HPV 58 was also the third most common type
in cervical cancer for Asian® and related to a progression
of high-grade squamous intraepithelial lesion (HSIL)."
These finding affirmed that the most common types of
high risk HPV infections were geographically varied from
region to region."

From this study, single HPV infection was found in
81 cases (56%) less than that of another which showed

89% of single infections' since attended population

Bull Chiang Mai Assoc Med Sci

was aimed at only women coming for cervical cancer
screening not cervix cancer focused group. Another study
in cancerous lesion samples also found 30-37% of HPV
single infection and were dependent on staging of the
disease.”® Totally, 64 cases (44%) of multiple HPV infections
were uncovered in our study whereas other studies
showed 11.6%." Moreover, 29 (38%) from another report
were dependent on the stage of cancer lesion tissues.™

The cause of cervical cancer is not confined only
to the presence of HR-HPV infections but also viral
genome status and host genetic factors.™ Our results have
also uncovered 46 cases (31.7%) of cervix abnormalities
out of a total 145 HR-HPV positive cases. There
was only one case demonstrated abnormalities of cervix
by cytology test with HR-HPV negative. It revealed that
almost of cervical abnormalities cases had positive for
HR-HPV testing. From this study, HR-HPV testing could
be a reliable screening test for cervical cancer because
different types of high risk HPV viruses can be detected.
For positive high risk HPV cases, the screening test
will be further enhanced by a medically validated DNA
methylation test where as a higher efficacy of cervical
cancer screening program can be achieved.'

In conclusion, this report was performed using hospital
liquid based cytology samples to do Pap smear and
HR-HPV testing. The results revealed that HR-HPV

infections can be found in women ages range from 24 to 75

Vol. 48 No. 3 September 2015 238



years old. Approximately 32% of HR-HPV positive cases the first rank or most common for both single and multiple

showed abnormalities of cytology reports. Single HPV type infections.

infection was the most common (56%) and HPV 52 was
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Effect of rehabilitation education to village volunteers toward activities of daily living performance

of people with disabilities resulting from stroke
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Background: Numbers of people with disabilities resulting from stroke are increasing in Thailand. Major sequela
of disease is weakness in one side of the body causing difficulty in activities of daily living (ADL) especially
when they are at home. Empowerment locality dwellers to participate in health care would be of great benefit to

community rehabilitation.

Objective: Purpose of the present study was to investigate rehabilitation education provided for village volunteers

toward activities of daily living (ADL) performance of stroke participants.

Materials and methods: Subjects were recruited by purposive sampling including 32 village volunteers, 32 caregivers
and 32 stroke survivors. The instrument used was the Test of Activities of Daily Living (ADL). Statistics used were
descriptive and Paired t-test. Researchers conducted a 3-hour rehabilitation education program for village
volunteers. After educating, village volunteers made a 1-hour home visit to stroke survivors’ houses and employed
the rehabilitation program for people with disabilities as learned with suggested health-care assisted techniques
to relatives once a week, for a period of 8 weeks. The researcher collected scores of ADL performance in stroke

participants before and after the 8-week home visit program.

Results: Normality test of ADL scores revealed 5 outliers excluded from the group. There were 27 stroke survivors,
27 caregivers and 27 village volunteers remaining for data analysis. Results demonstrated that average ADL
performance score was 85.59+13.02 at pretest and 89.63+8.95 at posttest. Test score difference demonstrating the
higher value of posttest compared to pretest (p<0.05) indicated higher ADL performance in these participants after

intervention.

Conclusion: The increase in ADL scores may be explained that at pretest, the majority of stroke survivors and
caregivers lacked knowledge regarding rehabilitation at home. Therefore, after receiving knowledge and methods of
ADL techniques, together with suggestions for simple home modification from village volunteers, participants gained
the higher scores after home visit intervention. Occupational and physical therapists can apply this program to use
in everywhere to enhance independent living of the disables and promote community participation among village
volunteers, people with disabilities and caregivers. These can reduce burden at hospitals and decrease expense of

rehabilitation process.
Bull Chiang Mai Assoc Med Sci 2015; 48(3): 241-250. Doi: 10.14456/jams.2015.15

Keywords: Caregivers, home modification, home visit program
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Table 1 Sociodemographic data of stroke participants (N=27)

Sociodemographic data Variables Numbers (percentage)
Numbers of participants Nongkaew Municipality 6 (22.2)
Nongkwauy Municipality 13 (48.2)
Maerang Municipality 4 (14.8)
Makok Municipality 4 (14.8)
Gender Male 17 (62.9)
Female 10 (37.1)
Age 31-40 years 1(3.7)
41-50 years 1(3.7)
51-60 years 8 (29.7)
>60 years 17 (62.9)
Marital status Single 6 (22.2)
Married 18 (66.7)
Divorced 1(3.7)
Widowed 2(7.4)
Educational level Uneducated 3(11.1)
Elementary school 23 (85.2)
Secondary school 1(3.7)
Current occupation Unemployed 24 (88.9)
Labor 2(7.4)
Business 1(3.7)
Monthly income <1,000 Baht 7 (25.9)
1,001-2,000 Baht 15 (55.6)
2,001-3,000 Baht 1(3.7)
3,001-4,000 Baht 4 (14.8)
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Table 1 Sociodemographic data of stroke participants (N=27). (continued)

Sociodemographic data

Variables

Numbers (percentage)

Affected side Left hemiplegia 14 (51.8)
Right hemiplegia 13 (48.2)
Diagnosis Hemorrhagic stroke 9 (33.3)
Thrombotic stroke 13 (48.2)
Embolic stroke 5(18.5)
Time length since onset 1-2 years 4 (14.8)
>2 years 23 (85.2)

Table 2 Sociodemographic data of caregivers (N = 27).

Sociodemographic data Variables Numbers (percentage)
Numbers of participants Nongkaew Municipality 6 (22.2)
Nongkwauy Municipality 13 (48.2)
Maerang Municipality 4 (14.8)
Makok Municipality 4 (14.8)
Gender Male 6 (22.2)
Female 21 (77.8)
Age 31-40 years 1(3.7)
41-50 years 5(18.5)
51-60 years 11 (40.7)
>60 years 10 (37.1)
Marital status Single 3(11.1)
Married 24 (88.9)
Educational level Uneducated 1(3.7)
Elementary school 22 (81.5)
Secondary school 4 (14.8)
Current occupation Unemployed 6 (22.2)
Farmer 5 (18.5)
Labor 10 (37.1)
Mechanics 1(3.7)
Business 5(18.5)
Monthly income <2,000 Baht 10 (37.1)
2,001-4,000 Baht 4 (14.8)
4,001-6,000 Baht 5 (18.5)
6,001-8,000 Baht 4 (14.8)
8,001-10,000 Baht 4 (14.8)
Duration of care 1-2 years 1(3.7)
>2 years 26 (96.3)
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Table 2 Sociodemographic data of caregivers (N = 27). (continued)

AoyAINYAAA auls I (38a2)
Length of care (hours)/day <6 hours 14 (51.8)
6-12 hours 10 (37.1)
>12 hours 3(11.1)
Ever attended rehabilitation lessons | Yes 5 (18.5)
before No 22 (81.5)
Relation to stroke survivors Spouse 17 (62.9)
Son/daughter/nephew/niece 2(7.4)
Relatives 8 (29.7)

Table 3 Sociodemographic data of village volunteer (N = 27).

Sociodemographic data Variables Numbers (percentage)
Numbers of participants Nongkaew Municipality 6 (22.2)
Nongkwauy Municipality 13 (48.2)
Maerang Municipality 4 (14.8)
Makok Municipality 4 (14.8)
Gender Male 3 (11.1)
Female 24 (88.9)
Age 31-40 years 2(7.4)
41-50 years 7 (25.9)
51-60 years 13 (48.2)
>60 years 5(18.5)
Marital status Single 3(11.1)
Married 19 (70.4)
Divorced 2(7.4)
Widowed 3(11.1)
Educational level Elementary school 16 (59.3)
Secondary school 11 (40.7)
Current occupation Unemployed 4 (14.8)
Farmer 2(7.4)
Labor 15 (55.6)
Mechanics 2(7.4)
Business 4 (14.8)
Ever attended rehabilitation lessons | Yes 20 (74.1)
before No 7 (25.9)
Ever care of stroke survivor before Yes 9 (33.3)
No 18 (66.7)
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Table 4 Comparison of ADL performance of stroke participants at pretest and posttest (N=27).

Mean (SD)

Variable
Pretest

T-value p-value
Posttest

Activities of daily living 85.59 (13.02)

89.63 (8.95) -3.76 0.001

*p<0.05
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