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wesluld@u Opisthorchis viverrini #1838 Mini Parasep SF Faecal Concentrator (MPSF) AU
Polymerase Chain Reaction (PCR)- cytochrome c oxidase subunit (COI) 1" Gl“’;aﬁl"mqﬁlmiz
$1uau 168 $0E19 A52adIET 2 38 Wisuifisuaienala Aanusinne Avihunenauan A
YunERaay wazAnuLiug] nansAnwmudn msamdenesluldsu O, viverrin 22.02%
weBLdune Stroneyloides stercoralis 7.56% Wazne15626a Taenia sp. 0.58% 1ANITATIA
A7 MPSF wan1sasiaiiadenensluldidiu O. viverrini #1938 PCR laglalnsimeosdiunin CTG
AAT CTC TCG TTT GTT CA uazlwsiuosaiunas GTT CCA GGT GAG TCT CTC TA WU 66.86%
dlessuiisulssansnmueinisnsiaidasenisiadeneslulidy fd1 MPSF sensitivity
specificity NPV PPV Lag accuracy tv1Au 31.09, 100, 100, 37.4 uaz 51.19 A ud1au kagid
PCR A1 sensitivity specificity NPV PPV Uag accuracy WAy 95.83, 100, 100, 90.74 Wag 97.04
nsfnwastd Wiuiinisasaidedene3lulddu O, viverini #1e35n1sdalaanadaa

Mweraay kavanudugias Jungaulunmsildldasalunundenisgauanumunwiy
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Adnfny: nedluliisu Fluana Mini Parasep SF Faecal Concentrator



Abstract

Opisthorchiasis and cholangiocarcinoma are still a major health problem in Thailand
particular in northeastern and northern part. Currently, low intense infections are detected
by diagnose method with low sensitivity and specificity. Therefore, high sensitivity and
specificity method is needed for the risk areas. This study was aimed to compare between
Mini Parasep SF Faecal Concentrator (MPSF) and Polymerase Chain Reaction (PCR) based
cytochrome c oxidase subunit (COI) for diagnose Opisthorchis viverrine among 168 samples.
The efficacy of diagnostic tool; sensitivity, specificity, positive predictive value (PPV),
negative predictive value (NPV), and accuracy were analyzed. The results reveal that O.
viverrini 22.02%, Strongyloides stercoralis 7.56%, Taenia sp. 0.58% were detected by MPSF.
Meanwhile, O. viverrini (66.86%) infections were diagnosed by PCR using forward primer,
CTG AAT CTC TCG TTT GTT CA and reverse primer; GTT CCA GGT GAG TCT CTC TA. In
comparison with gold standard, MPSF method was sensitivity (31.09%) specificity (41.00%),
PPV (100%), NPV (37.4 %), and accuracy (51.19%) and PCR method were sensitivity (95.83%)
specificity (100%), PPV (100%), NPV (90.74 %), and accuracy (97.04%), respectively. This
study indicates that molecular tool is suitable for using diagnose opisthorchiasis in the risk

areas where have been reported low intensity.

Keyword: liverfluke molecular Mini Parasep SF Faecal Concentrator
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Lﬁ@LU%EJULﬁwmmgﬂéjaumuﬁﬁ (sensitivity specific negative and positive predictive
value (NPV way PPV)) 9993801905193 1adun15Aaidanensluldsuani838 Mini Parasep SF

Faecal Concentrator ﬁuaﬁmim’mmmg’lu Polymerase Chain Reaction
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Worneuwtse (ARC, 2012) nMsAnigeriliiangSan wn1ssniaunson suuigaa nuiInanie
USRI OUI AT USAHIFURATENINRIAIUUENVBINETT (tegument) 31NN13NALNNTT
AN NEAIN WU N3AARUEEaMEUINAAYSON D UALDIADANTANYEIBBNINANNETT kAL

o 1

nalnn1edylungnsinen (immunopathology) 3INNNSRBUANRININATANTURDLOURLIUNEITN
wsn@uidnlUluadigayuiaviownd (Sripa and Kaewkes, 2000) N15AALYRL19IN AALYBDIT TS
Sufutadenisldsuaslulasyiivainems nshugs Wugnssu Mhlvgnsinaduuziswie
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Fliuilvedudssmanietfinisalgenaniulan (Bridgewater et al., 2014) uziSsviothAvilvidl
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AN dsdIn inlandgsuyssanamesUsemalitosnda 4,212,000,000 Un/Y (Andrews,
2006) uzsvipuAluzisamduanmgduiunisaimadeinvesaulng
Nndoyan1stiisn1snsrane 5luldidumeyansia mini parasep sf faecal concentrator
wszgnaldiiinaulinazauTLmzNINBaTy agnan Yaenduainaisneusss (Kaewpitoon
et al., 2016a) wazn15092lABNISLY ITS-polymerase chain reaction wisngiaziunldlunns
nyrviiadelsaneslulidiu (Kaewpitoon et al., 2012) andeyatiwiuiinsAnyiUseuiiuvas
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Megadstulunmsmismsdansaslsalegnivedesiunivaunisinenedluld du Nddaylu

a  aa 1 a Y 1 a
nsandayyinisdedin nstie nsgadssulsvinalddiduegned



2.2.1 199503InVaINg15 luldfu

19958 3nvaaneSlulddu O. viverrini a1wsinainni1ssuyseniudanidnluieduan
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a1 o A

s a a a 1 v & v a ' 1 S 4 LY
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Judouveslinesuniugannss msnsandied1sgaansai ominisiad enensluldeud
MAINUAILIT LU T8N1INTIImUsAMTIAMAIN (Qualitative method) 191 35 Simple smear
technique 75 Kato’s thick smear 35Simple sedimentation (N15ANAENBULUUSTINA) T
Simple centrifugation (N1sAnAgnewlaeld a3 oed uindae) Formalin-ether (ethyl acetate)
centrifugation technique Way Brine floatation technique (M3avafalutnundedusa) 1Judu
way 359 2 1Wunisesramusdndausuna (Quantitative method) 1y 33 Stoll’s dilution egg
count technique 7§ Modified Stoll’s dilution method 75 Kato-Katz technique (Modified
kato-katz technique) 75 Modified formalin-ether (ethyl acetate) concentration technique

Waz5 Faecal Parasite Concentrator — Solvent Free 1Uudu (Kaewpitoon et al., 2018)

= ax Y v & aaa aa o a & a =
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Kato-Katz technique %58 35 Modified kato-katz technique (nsuA3UALIA, 2020) Wiolditade

a

a & a = o1 adaa & i Ny o W ' v o
N1IRNALTDNYND ﬂﬂLLﬂJ?’]ﬁ]gLUUQSWWZ‘jﬂW@uu LL@@qﬂuﬂ@ﬂqﬂﬂiuﬂqimﬁjﬁ] bYU WEYYIYIEY AITU

Y

JULSIURINSAnWe visetadeduy enaliaunsansianulanesluganiseld Sadimsimunisnng

[y 1Y

anuhaganudinizlun1snsianinisiniie Wy MInsImmMsiaieneiiauiu aiens
ATINLBUALIL UeauRvaflulaae ¥3p5U Lagn1InTIameTsnaTiluana lnenisanin DNA
wazluUSH DNA 61875 PCR WUuAY (Wongratanacheewin et al., 2003, Kaewpitoon et al,,

2012; Worasith et al.,, 2015)
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TutlagUuiinmsimundsnisnsamnisinianend fdeuwazazain samsalunis
aa (% o [ | .. = o
U EJMEULL“U‘U?ML? A3U LU YARNTIA mini parasep® sf faecal concentrator 4N1TUIUT
Uszenaldlunisnsramnisiniienss Nazain Uaenieainaisdunsie (Kaewpitoon et al,,
2016a) ag1slsfiniunisnsianinisiaid ene 5laeldyansaa mini parasep® sf faecal
= ~ aa a & a Xy & Aaa
concentrator lngnsiUTeulieuiznisnsramnsaneveamenslulddulugaase Tunuiing
ANRUILUUTOINITAALTOFT A4 35 Av 35 formalin-ethyl acetate concentration technique
(FECT) 75 Kato-Katz 7§ fecal parasite concentrator kit (FPCK) wag3§ direct simple smear
HANSANYINUTT F5NATEALUN1IRTIIMINTAARADIS FECT & sensitivity Wiy 91.0% 93831
A aa = aa A .. . . a1 el . o
ABI5 Kato-Katz 9935 FPCK 1199 mini parasep Lhag direct simple smear A1 sensitivity $11
wazlduugililgluiunndinnunuuwiulunisfnien (Charoensuk et al., 2019) NsANYING
a & a Yo A < < 1 % a Yaa ..
nsramn1sandeane sluldduiiduanngveanisidunsiswiourdlugaaise laeld3s mini
. aa = ] ¢ & aa A = )
parasep kit uag35 simple smear LilonTivaeuANUANAErU T lovivaItaaiBTauWiaUiY
WU 35 simple smear AA1MUTUNIZFH1INID mini parasep LALTLIAT wazAldaesio 1 #1819
Weynd1 35 mini parasep #4358 mini parasep fauigldannnndy uaziianldingaaindtuszanam

2 win ussthluszuuln Imnuvasasdesegui iR wasimudnnizgandnis simple smear

v
a a IS

Fauugihlvldiieddedunsindeluriesufjiinis ununmsl4as simple smear (Kaewpitoon et
al., 2016a) uaﬂQWﬂﬁgaﬁm'iﬁmznmmaauﬂazﬁm%mwmaw@mm‘wm% Mini Parasep® solvent-
free faecal parasite concentrator (SF) Wi U35 Kato-Katz was 35 McMaster vt a3adan156n
Hone15lugannszvendin nanisfinwmuinis 1 sensitivity geiiaaidawfioudu 2 33 wirfy
90.2% uaz negative predictive values tMNAU 62.4% (Adugna et al., 2017) Tul 2018 A2
18 uarangldnsramnsindens13lulddu O vivernni lulssrnsnguondeu fondely
Useinelny 1agld mini parasep kit KaN150599a0UNUTT U6 sensitivity @iy 93.48% e
specificity 111U 86.70% NPV Wi 98.32% LAz accuracy Wiy 87.95% (Kaewpitoon et al,,

2018) wag NsNAAaUUTEANS ANV lUNITHITIININSAALTBNETIUSLUUNILAUB IS IAENNS

1% formol-ether method (FEM) Mini Parasep® SF taz33 Direct wet mount LUTauLiguiuis



Direct wet mount HaN5MAABUNUI1 33 Mini Parasep finulanniigade 98.7% 35 FEM uaz
Direct wet mount @8 95% wag 90.1% AUa1RU (Mewara et al., 2019) azwiulaindinisnaaau
Us¥anSnmwesds mini parasep kit §e338u 9 winansaaoURT iTud s uuiug el
wiuglumsifiadeeging fauansi1 Bnstfovsdmufenarelunisidadeldtoutiegs s
wdmansenuden1siillgmssnula

warn1M3291AENI5lY ITS-polymerase chain reaction wingd ezl lunns
n3193adelsaneBluliiiu (Kaewpitoon et al, 2012) ndagadrsfuiinisnuiisuidioures
faaeaisufumanismsdansedlsadaniftetiosiumuaunisinidewssluliiy Addnylu

[y

msandgymnisdedin n1sUae nsgaydesussanaladuegied aanawl BN TSy

[

n13953938aden1sAndeneslulddu 21nfa9819993158 A3875 polymerase chain reaction
(PCR) 91n679819999152Nan15@N W T LHHYUI13T PCR up3asile wazdiimunzaulunis

asrvnsaaenesluliifu O. viverrini Inalawzlumiegsnilivoye uardewnsranion o fu

[y

Feanuhiazaudmiggslunisitads n1siaiunIsn1snsIalddenshnwene sluliinuly

%

“m% af838 PCR Tnweanuuulnsiwesiifivuin 330 bp HANINAABUATIILUVRINYNARLTD

ﬁ

wes daus 1 WWilaannns dilution YDILANY Aalauaz 35 PCR fmuligega 100 % Tuyn

nauasyanyiinde (Wongratanacheewin et al,, 2001) Tud 2008 finsidadunsindonss

17
IS %

Tulifduvesganseauiiinie #eds PCR wud1 meidadesmeds PCR daallilunisnsianing
Andonesluldisulunldsign 5 lv/nsu §edliiuinas PCR fenulitazarmdinizgdunis
#529MsAndelugaIsy (Umesha et al, 2008) nMsmaaeunisimitens Sluliiau O, viverrini
#7835 PCRT adudi ldvnaoud e cytochrome ¢ oxidase subunit one (cox1) wag NADH
dehydrogenase subunit one gene (nad1) Nan1snaaaunu31 PCR Tudu coxl uazdu nadl i
Ay 66.7 wag 50 % wlewUFuusieufuBu internal transcribe spacer 2 (ITS2) &adu ITS2 §1ng
LﬂuﬁuﬁiﬂumsmwaaumiaﬂL%awm%luiﬁﬁﬁmmb@ﬂuﬂwﬂ’u (Buathong et al., 2015)in"3
Usulgaisnsnsanisinidene sluliiduaindesnagannse @3 PCR Insnisiuisuidiou

581113 1nsle cetyltrimethyl-ammoniumbromide fieann1suin PCR inhibitor lu33 PCR

wazwIpuiiuiuyaaia DNA 91n899152 wuudiiagu (commercial stool kit) nan1svagey



WU Womanulwedinga wurisludiidinisiiu cetyltrimethyl-ammoniumbromide WU
fanuhlunisasianmnsiadenieds PCR waziuzinlildluiasnisnsalusegaiilunisin

Warey 9 $99199051ININ15ANTBLUL99A8751IMIg U (Duenngai et al,, 2008) Tud 2013

[
=1

Vlﬂﬁ@Uﬂ’]Sﬁ]ﬂLGUBWEﬂﬁIUIM@U 9710 DNA GZJE]\‘WlﬁﬂWU’]ﬂG]’J@EJ’NB"U‘U’]iu Iuaﬁ]mis (ﬂlflf’e)LillLLiﬂ

waznyfiAndoldunisinuseen Praziquentel Tnsl3oulfisuuds formalin-ethyl acetate

yv;:;:

concentration technique (FECT) HaN1SNAZBUNUIN HANISNAFBUATIALLIN 35 PCR sz ay
a a & A Yo a & v o | a a &
fanlunisnsiaminisindonesluliiau Feanusansraminisindaldfauwsisun1shndouas
[ v aa 1 [ a n’il | a 9] I [y < [}
PRI WHI5 FECT @11150M529 A8 9910NSARLT 89 UNIINeNS aznmunduifuisnay
Uaeglylulouaanuiugaanse (Duenngai et al, 2013) N1575293 1938153 09d8N15AAL Y0
wenslulsidu O. viverrini way Haplorchis taichui Fawens 2 vilafiianwuzasslinadioiu lng
A119duA8918735 conventional PCR uagds real-time PCR (GPCR) HANISNAADUNUIN A108199
| [ 1 a . . . 1 ¢ a Y1 a &
wuIndulinend Opisthorchis-like 31nndo3ganssayd Ia11ul 100% wazhenlaindnisinige
. .. . . 0 v = aa = v @ adda aa o
O. viverrini wae H. taichui 71% wag 91% ¢ua19iu 3935medaluanatuduisnalunisidedy
nsAneveslinedndanunataadeiulaegtauiugn (Lamaningao et al., 2017) MM5ITHaREAS
fondaneStuldau O. viverrini wag H. taichui #1835 PCR 1agllS8utiiguannansianigis
Kato-Katz (KK) Han15ms9@aunuln n1SASI9nInIsanenie3s PCR a1 wens O. viverrini i
A1 AUl 93.7% waz wens H. taichui frnulindu 73.3% F9lAAu3I135n15115309881S
AR onensAeIsn1e¥Ilianalauuiug lun1sTwunneslaania (Lovis et al,, 2009) wél
ag1alsAnny Feilnanisnaasunisnsiinadunisiadanestuldidu O. viverrini a1nd18814
9ITLVDIAUNAAYBNEGIT 87T PCR WIHUWEUAUNITATIIANETS Kato-Katz kazds FECT Ha

[y

nsfnymuIINsidadesie PCR dnnsasanuilu negative Tusefinsianulanenslulddugs
= = S A9 v o ! = Y I ad S ! ¥ s ! o aa o

Fawan1sAnwd TIu fadindsnediluanasgreudisdauuiugiaddunisidadeain
s funeuuariinmawmioudiegiadienn PCR Afianudidgdsoransyinliuans

Jadunalen (Stensvold et al., 2006)



uni 3

AsaduulAsINsIve

3.1 NSOULUIAANITALUIIUIFY

duidoniunnagyinsanu

LUNNNSAALT

- Uszvvuiidleny

duLaonnqusieeng

A 4

fraus 15 Yauld

»
»

- Uszanwuiadasta

W1sulasanswagle

uunguiegnlglunisfinw

AnuTLielunsiiu

A 4

7981999158

Lﬁ'Uﬁﬁﬁ]ﬁj’]ﬂ@‘\]ﬂ’]i&ﬁ@@i’]ﬁ]ﬂ’]ﬂ?i

AR

WNEUTINISANDDN
- Usgvvunldlianusiuileluy
nsLiufegeeaaseseUsun

gav1sglaiiieanelunisngin

v

.

\ 4

- WSeuiBuIsn15mII9nS39

o

Aadensinenesluldduaie

35 lawn

N

1. Mini Parasep SF Faecal Concentrator

2. Polymerase Chain Reaction

naueiegenfAnweneslulddu

nausegelifinge

AN 2 NFOULUIANNITAMLUINUITY
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3.2 M3AUAIBEI4
3.2.1 dnuilfiufegns
Tuns@nwiaded Idasiiuiiiudedsgansslunsuneidaiinisainnsfinide
musune13gs Inefinasinisdaidnge Ussrsuiifionsdiue 15 Yiulussrmuiiadasladisa
Tassnsuaglvimnusamilelunaiufedigannsy uasinusinisdnoon Aeussuvuilallia

SudlelunsiiuieggaanserseUinagsnseliiemelunisngg

3.2.2 N13AINUTEYINT LUNSINUA0E19
NsANUTEYINIBIUTEUsUaRIs rUsrasndlngvenTidensvegaauLiie
aa LY I a o ! 1 . . IS a oA 1
nM3Itade Ao N15338I1N1snaaeulnl (new diagnostic test) damnnavsal

PWIRFIBE1NADINSIENTAdo UL LILaEAINTLINE WBATRUANUATEAU

v o

wdNAy 0.05 waz Power = 80% wazAIvun HO=0.7 H1=0.8

P = dms1gURn1sallsa O. viverrini = 0.161 (Sithithaworn et al., 2012)

(%
(Y] 1

Sruushegnsiiazldluns@nuindedl Wiy 153 Ay (Hajian-Tilaki, 2014)

3.2.3 asesdialunsiiusiusindaya

WUUADUANULNBARNTBIANULEBINSARaNe S luldsu

3.2.4  @QIUNANEILAZNAADY

A & o a A

WA UNLAUAI0E1 Fao81999915z9zgninUlunszyniiUnatn nieufnde

a a

wana wazeny tawesdunarafniudnseuiialosiuindudluleuludansyyn a1nduiu

T

fog1slunaadlly AU adialiaudukassneIan1nYIi1081951I191NA70 gnad s

el URn1s aaunldlunisufifinismaasudie viesufuinisaudidelsausdn d1n3un
& a ) = = A a ) o a o &

wnngA1ans urIngrdomalulagasuis w@ui 111 auuunINeIse fUagIuns g1neowles

FINIAUATTIVENN 30000
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3.3 N15ANUUNISNAADY

3.3.1 NSLASIUAIDYIAINTUNITATID

N&991N7 SUAT0E19INNITAIN NN RIUHURNT AI98199397158 2QNRNTIAADY

a 1

ANNgNABIYBIayaTaguuNTEYn AudayalInuuUaBUIULAABUYRY LilalayauarAlagIa

Y

1 ! I~ ! PN

ATINULAD ALUAIAIE0aNTU 2 d@iufe dud 1 Tgdmiunsia3tladeniedd mini parasep SF

'
1 ]

concentater technique %38 35 MPSF Usganad 0.5-1 ASU Lagdiudl 2 wudion3snd1msunis
Aladene 8 PCR Uszanas 0.5-1 n$u wuriu uwagsiognsganseiimdeazgniiuliludiu 4 aam

wATEE waggYy -20 Barwalded WeshwanmitegdmiunisAnwasialy

3.3.2 NN15A5I9N8IS MPSF
MPSF Lﬁ“flusqmm'%aﬂﬁaé’ﬂL%fagﬂiumimmmmsamL%awm% FIUIUNDUAIL
ad = L% [
- ASNSMSENA2BENY
1) TdMmudeuvasyansrvdnimedisgransglimautounes mntuldasiuludiuveaieyn
n379 WiouvyuLn3EIUalvaiin
2) NnuazatwgINseuaransaratslunaennnga feLATes vortex Useanad 30-1 Ui
3) hwaeagenTIndmegslululunnagnay aaeAses centrifuge 11 2500 RPM 1381 5
~ Y aa o X v
Y7 Inesusuiiansazanefag 19 ua Uy
4) ntuihegnoulunmamnisindengisnelinaesgansseiu
ax = ¢ v v ¢
- FBaawseudlad iensdadeunglindasganssad
1) wnhdwlawmilenzneusenidntes Mntuldlliuanatadin gansnaunazansazanefiiu
waen lnen13nntu wavUassasiionautiaznenauliiniu
2) ANUULUINUIUUSUINTANTaLa188198719 LRgNITUUINUIUNEANINUA L UNRDATU 91NT
PUAFITALAYFIDYAIUULKUALAR 2 UR F8LazUN

32) INUUNLAULNED AIUVUNEAFIDEILIN waraITazaulalofu 4 % asuunenFg19Nand

wanUamekulnalan



12

[

4) asrmnsiaiiie neldndesqansiaud lngldidwenevesaudlndingiiidaey 10 i

[

A [ 1 a o 1 13 v Yo a o ' A 1
L‘W’EJVHﬂ'ﬁﬁLLﬂu‘Wﬂ%WEJ’WﬁSUUVI'JLLNUﬁIﬁ@ wagldiaudlnaingnideveny 40 win teldunis

q

gudursiinuaalaneSNnsiany

' s o b
e g » [

The stool sample was scooped

Mini Parasep®Kit into kit solution —

R

v \:”Supernatant were decanted and supernatant

Centrifuged at 500 g for2 min ~ Was mixed with of 0.85% saline on microscope
slide to examined under a light microscope.

A 3 uandunewISNseSELMBE1IMaZN15ATIMINITANTENEE VesYanTIad5agy

mini parasep SF concentater technique

3.3.3 N13M59307875 PCR
- M381A DNA 3INA29819993152
n5aiin DNA f1e8199991589zainnYaaia DNA Jomnan13ide QAamp® Fast DNA Stool
Mini it Tnefdunaunisaringei
1) 1 wisufeggansy lnedeannszuiuing 180-220 fadn3u asluvasnuing 1.5

L RRIN
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2) fuansazay Inhibit EX Buffer adlulushognau3unns 1 Gaddns Wievhlvisadunn naw
asazansuargIsE i Ausenies vortex 1wl 99ntu incubated Tu ndavin
arufouiigumafl 95 esriwadoa uiu 5 unil 9t vortex Bnseu 15 il

3) ntunnaznoufiegiEIAIes Centrifuge inLEI50U 14000 RPM 1 il

4) pedladsuing 200 ul lugs vaeal iRy Proteinase K U3anmns 15 ul dietag
TUsFu waziiy Buffer AL U3110s 200 pl anti vortex Tdnf 15 Jundl wdhdaily
incubated Tu ndesimnufeutigamail 70 ssriwaldoa u 10 wi

5) il ethanol (96-100%) USu1es 200 pl 91014 vortex 15 3undl f\ﬂﬂﬂfﬂ@@ supernatant
nvaen 600 pl aglu spin column way ANAZNEURI8E1ELATES Centrifuge 7
ALEI50U 14000 RPM 1 undl loransazaneiinau column sudnsiia

6) 1 column adlunaenlal 9andhudia Buffer AW1 aslu spin column U3anms 500 pl
W& anmznauiiet1adierA3es Centrifuge MR350 14000 RPM 1 Uil 17
asazaefiniug column sudnaits

7) 7 column adluaenlal 9andhudis Buffer AW2 aslu spin column U3anms 500 pl
W& anmznausiet1adieA3es Centrifuge TIANILEITOU 14000 RPM 3 unil 107
asavaneii column Sudnsis w119 column aslumaenlval Jusnazneudnseu
ioliuriadn 3 wii

8) 219 column aslunasalui N1 Elution Tnaven Buffer ATE USins 25 pl a7
AnAZNaUReLIiBA3es Centrifuge MiAuEI58U 14000 RPM 1 w1#t 2l DNA 910
et eganseiatinldiidunaen

9) wntuthfegn DNA 1 pllusausina DNA frewn3esiausina DNA (NanoDrop)

- mMafinySuna DNA #2835 PCR
\JunsiiaTuna DNA feiedesi PCR Tnoiniousmdniuyniedns udresuddld
waoavi1 PCR fiUsumsuaenay 25 ul arsiilun1svufasen PCR fidmsnsdiuansd Tagld

primer 31nN19AN®1994 (Wongratanacheewin et al., 2001) Fedaun 330 bp Usznaunae
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forward primer CTG AAT CTC TCG TTT GTT CA uag reverse primer GTT CCA GGT GAG TCT

CTCTA

ATe7 1 wansensMidluufisen PCR dm3u 1 viaen PCR U3u1ms 25

b U3ual/1 viaen
PCR
DW Water molecular 16.8 pl
10X Taq buffer 2.5 ul
dNTP 1l
F primer 1t
R primer 1 pt
Taq DNA pol 0.2 pl
MeCl, 1.5 pl
DNA template 1l
Usunsgaving 25 pl

[
Y

Fa1n15R9A1 condition UBLATDY PCR MIUMITNTLAAIAIUAN TINVIIEU 35 cycles UD4
Jumeu Denaturation Annealing wag Extension Liala384 PCR i@Sanudunaunds agla PCR

product %1 PCR product ﬁ%gﬂﬁﬂﬂ Gel electrophoresis Aaly
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M1519% 2 Land condition lun1sAsAAIes PCR wialiinnsinufizenvesanslunasn PCR

Tumay geun il 1281
Heated lid 112 °C
Pre denaturation 95 °C 3
Denaturation 95 °C 30 AU
Annealing 50 °C 30 U
Extension 72 °C 30 AU
Final extension 72°C 5 Ui
Store 10 °C

- 1N3Y1 Gel electrophoresis
n15%11 Gel electrophoresis y uN15HAN DNA AYUIALANAIITUNIUINTUVD 1.5 %
v 1 LY a & o [ g.J/
Agarose gel Inglanszuaieiusanans 1 X TAE buffer Mduaisuiinszuady lnenanaindaau
lumtuan ledsenaumedunaumsil
1) 1 n15w38u 1.5 % Agarose gel Tutin 1 X TAE buffer agl4 Agarose 0.45 nsu waulu 1 X
TAE buffer 30 fiadans warthlUazarenioniiudouau Agarose azanguazlaluild
2) nduselvansazareduiaslinuues udiAeeq wadluaaflidmsunieuaa NEwI
v = Va1 i o ) o o Y
TNAUUUINBLALANYD99198115U19 PCR product asly 59219819ai Uiy LaAeys)
Aeoen
3) AUUINUNULAaSTUATEISU Gel electrophoresis antuANaITazay 1 X TAE buffer
aslUauuuHuLg
4) Ww3suuwNY para flim 19a3ULiuazeIn 9NtuNEY PCR product fudday DNA d1593U
a 1 | < a = 1 | a I
Alanauansnongtse Tudsunu 5/1 ul Gerasusnazld DNA larder 1000 bp ety

maker dnsUUTBUWIBUILIA DNA 71l991nN1551 PCR product kagaeitesdnvingdy

Ju positive control (DNA weswesluliifiu O. viverrini) wag negative control
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5) \leldfaene maker positive control Lag negative control l@SauaraxilaAsossuaad

100 V anUseann 30 uiil ielinseualuingn DNA fugniuvresaa

6) 1319 DNA A1NFIUSIUMMUNTELLAY UAASEY kazenNbHULaaaanU i lUangn 1 mwky

walneldas UV aewm3ag Gel Doc.

7) 1lanUln @219879 DNA ARLAUNUTMUIZIIN 330 bp Lanife@10g19tuuing positive

niofeg 1t uAnanesluliidu wazir PCR product 91 positive 4 @dliusuniiieyi

N13 purify WAz sequencing tagdwulvaTeuWEURU O. viverrini lu Data base

>

200 mg feces

was weigh into
1.5 ml tube

Q

o3

/
* P

-dNTP

-Forward primer
-Reverse primer

-MacCl;

-DNA polymerase -
-DNA template

-DW water

-10x taq buffer

DNA conce

Feces was L were calculation
extraction (ng/ml)
-Cell lysis

-Proteinase
-Sediment @
-Elute DNA

Gel electrophoresis

Photograph DNA

brand under Gel Doc.
equipment

AN 4 LansnnTINYesnTIdanenshinene s luldau Suainnisanin DNA nsinusuna

DNA n15tinUIunad DNA n193u Gel electrophoresis thag 8180 MLHULAE 9eLATad Gel Doc.



17

3.4 M3AAszidaya

Yoyaiildanuuuasuamiy na o1y uieneifiomennudiiusvesnisindenss
Tngldlusinsu SPSS version 16.0 #1A1 Chi-square test 7i P-value 0.05

viln wardrualune dinmany 9InmInTafeds MPS aviundiesgimaiauYn Lay
ALY ARLTe GTi'amwm;ﬂ%LLamaamﬁu%fasJaz sesuuteunTiAn daumaun
munnanadssnulinediamanuluwiazeinveames wdsesnuluduanuuiuiy
1M Uhunans wazen veansinide

NAN1INTITS 2 35 avthunidTeuidisutu Taeld 35 PCR 1uAsuasgu Taeldlusunsy

SPSS version 16.0 3LAT1¥9A1 ANULIUE (Sensitivity) A110TLW1E (Specificity) A1AIANINY
UINANAAVLNEAU (PPV ag NPV)

w1 nTleNan1s Sequencing anusEn Wulng FASTA thlunsiadeupnuniiounenend

Tuldidu O. viverrini Tu data base amerUled NCBI
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NAN1SALEUIATINSIVE

4.1 nateyaiiluuasuuuussifiuarsndsimsinidonensluldisu o. viverrini
4.1.1 wamsinszsidayanaly

Fevteyadiurulinerduiasing 9iinu uagduianfisudu 1 n3uve3gaanse (EPG) 1
Aisgdimeaamuuiuesnisindeng1snud weslulddu O viverrini §51uau EPG Lady
Wiy 42.24 (@ednnuldfinsany 12-180) fammuiiuresmsindetion wersidude S,
stercoralis $1u7u EPG 1@A8winiu 207.31 @sdwiulafinsiany 16-2232) finnusefuaiig
yuuturesnsindetios wasneBiin Taenia sp. Teazlinesnuarmuiuiu ifesnlives
neBaRnazegluldoan axnuidleudesgnuomenianuiawindy Ssliamnsafmuamdiuan

lanesAnuuauaudnsniseanivluwmnaz Yula

M19199 4 UansdIULARLTBNETT ANUYNTBINTTAALYE AAILVILILILAINANREY EPG Y89

LAYILAUVDINTANLTD NESHAATTLANATIANUIINIG MPSF way 35 PCR

ANUAUUY

; A _ oy 3AUYBINNS
TUIURAAN AIUYNUVD VBININALYD . X
- - P - . . ANLYD
YUANYID LUDd N1INALYD (¥29329%73149)
Opisthorchis viverrini 120 71.43 42.24 (12-180) lisht
Strongyloides stercoralis 13 7.74 207.31(16-2232) light

Teania sp. 1 0.59 - -

Wiethdayaniluseninamalaze g AT eRmANUENRUS Wudn inAkaregluYIewng 9

o w

1 ] Y] | A aa o d' = O X a
lllllﬂ'g’]mLLG\ﬂm'Nﬂu@EJ’]Q@Ju‘EJaWﬂﬁU'V]"I\‘iaﬂW NI2MPENY 3IUﬂ7§ﬁﬂU1ﬂ3QUNLWﬁSU']EJ 83 AU bNFALUN

o

v v
Y

85 AU NaUIN (Positive) lunaviey 61 518 Wagnds 64 518 TINVEUTINIY 168 AU ({18 3 518
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v ' Yy v
v o ) Sy o v =

WAZEMe 1 578 finsdndetsdou ddumsainseiasdusauiiaadsdrdouedisiuiusiy
Windy 172 aw) Snsnsind ewindy 34.52% uag 36.90% audidy dogyatseny Tasuvs
saniluengiesndt 20 U 21-30 U 31-40 T 41-50 U 51-60 T uwaza1nnin 60 T wudnfiginansin
Juuan 2, 4, 6, 26, 33 way 49 MUTITETNFUANERU F9SRTINSAALTaWINTY 1.19, 2.38,
3.57, 15.48, 19.64, 1ag 29.17 Aua1au LazdiaSsuiisuanuduiusfunsindonuin same

wazany liimnuduiusiunisinwene slulddun O. viverrini P=0.05

M19197 3 uanspuduusTaInsAawe nesluliisu O. viverrini Auteyamluineuazyiseny

fe x2-test

AuUs U (%) WA AUYAYRs  P-value
\¥o(%) nsAnide
Prevalence
LW
WY 83 (49.40) 58(69.88) 34.52
AN 85 (50.60) 62(72.94) 36.90 0.507
91y (@)
<20 3(1.79) 2(66.67) 1.19
21 - 30 5(2.98) 4(80.00) 2.38
31 -40 7(4.17) 85.71 3.57
41 - 50 30(17.86) 26(86.67) 15.48 0.338
51 - 60 51(30.36) 33(64.71) 19.64

> 60 72(42.86) 49(68.06) 29.17
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4.1.2 wuuussiuadnutdasnishaianansiulsiau O. viverrini

Usznaumedamauieiiungingsy wazanudesssienisiiane1sluliifu O. viverrini

WaZULLS WU $IUNANISUSLEUINAINEU LAY kAT LAY WAAUINATINIWIUALALAAIM DU

N o i a ¢ = Y o al' Ay a ! a a
Lﬂﬁ]ﬁi@llﬂ'mllLaENiJ']'JLﬂT]%‘VTﬂ'J']ﬂJLﬁ?JQIWEJWU'J']GU@ﬂ']ﬂ']ﬂJV] 1- 8 UIRYATANULAYINDAITLAANYD

I O. viverrini uazugiSsvintdviniu 73.25, 91.86, 56.98, 20.93, 64.53, 42.44, 77.91 uay

57.56 sauanslumsed 5

M15199 5 kansdnuugneuAiauAudssweInsiaweneslulinu

4o ANDIUAANTDY we i 3ovaz
Wy Anudss

1. UAgsuUsENIUeInIshu 919 Aeglaifu arulaifu (egsla 126 46 73.25
ogamilavhandamiidanguianndaunn Waiwnau Yamsfies
Uansegu Yanuddazuas 1a)

2. yuAssulTENIue1IIAU 019 Yandufu Uaideuau Yansiau 158 14 91.86
(ogelnaehanile) vhannuanihdangulanndaun (Wanwnun dan
Aliles Uainseau Uatusdazuns 1a)

3. vhuegldsumaitadeihiadensdlulifurnmisnudgunn 98 84 56.98

4. qienenss @an w1sen iessimanelain) Wulsauzsaieii 36 136 2093

5. ywnilenia Muarsulszyuesau 919 AeeUadAu auledu 111 61 6453
Uadudu Yandeusiv yaneu ﬁﬂﬂ']ﬂﬂawﬁﬁmﬂejuﬂmLﬂﬁmm

6. aulunseunsivosiumglasunsidadoinfndonedluldfuan 73 99 4244
MEUAUAVNIN

7. auluaTeuATIIUSUUTENIUDIMNTAU 9191 NeeUalAu atulaidu 134 38 77.91
Uanduiu Yandeudu Yaniiau (eehslaeeamila)

8. nodevowihueglnduvdnivusssurd (Biiu 10 Alawms) 99 73 5756
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o/

4.2 NANTISASIININYNITAALYIONEISAIEIS MPSF

aa

Y a & ay an @ ] @ ' ad
HANMT95I93TTUNMIAATONENTAIETT MPSF 2 NFfog1eavianua 168 fiI0e1e nensnnsaany
Loun neslulsldiu O. viverrini wufinie 37 au Welins1eANuYNTaINSAAENUITAWWNAY
22.02% We3LEUAE S. stercoralis WURALYD 13 AU LBALATILVAIUYNVDINITAABNUIIEA

[y

WInfU 7.56 % Wagneaiifn Taenia sp. WURALTD 1 AU OILATIENAINYNVBINITAABNUTN
a0 1

Ay 0.58% 1199 Nl 4 seRRneanes 2 sRansouiu Aefneane sluldfusiudunens

Uy 3 au wazdneanenslulddusiudunenSaife 1 au den1nd 5

40 -

22.02 %

35 4

25

20

15 | 7.56%

0.58%

Opisthorchis viverrini Strongyloides stercoralis Teania spp.

AN 5 $a8aEANNYNVBINTANLTENIRTLAMNG 9 INNTITIEAILTT MPSF

4.3 wan1sasaaitadenishaianesluldaudaeds PCR
31NAI8E1493915¢ 168 10819 Lilatunain DNA wagi lUinUSu1aumie38 PCR LiaLiiy
USunad DNA vasnedlulilsiu Tagldlwsiwesndnmig wazih PCR product lunsiaaeuauin DNA

4
N

1 330 bp WUINHA0E19 DNA NUULAUTLIN 330 bp 115 A10e13 Fallanauln (Positive) 91075
PCR inlUiSeuiisuiunanisiiadene3s MPSF wuindl 32 daegreinatduvinaseiu i 5
foe197 35 PCR 1unaau (Negative) ua 35 MPSF 1unauan wag 82 #19819971n35 PCR 1Tu

NAUINWE 35 MPSF 1unaau (518aztdealunisied 6) ndia1nnsiuales 1 9nnatduuln fegna
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easludaludausoniisu sequencing ieBuduanumieuiuteyanisdilianaveanensluldsiv

O. viverrini Tu data base 184 Genbank

140 -
120 | 66.86 %
100 -
80 -
60 -

a0 -

20 4 7.56%
- 0.58%
0 T
Opisthorchis viverrini Strongyloides stercoralis Teania spp.

AT 6 ANUYNVBINTANWENEITUTARIN 9 MileBuduaIe s PCR Insiawenesluldduiig

1y 66.86%

A151991 6 NMsUSsuWsuNalluuIn LazkalduaureInIsnTIanieis PCR wagds MPSF

JNALLBYUN Srurufinsrany
35 MPSF wag PCR 1unauan 120
35 MPSF 1unauan us 35 PCR 1unaau 5
75 PCR Junauan ua 35 MPSF [unaau 82
38 PCR 1Humauan 115

35 MPSF 1Junauin 37
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1000 bp

330 bp

300bp R — —

100 bp U N T R B B ey

AN 7 MLAaTiLEnILaUA8E19 DNA U83ne5luliifiuf positive 1 330 bp Lau M Ao DNA
larder %50 marker waufl 1-10 fis DNA 21n#7881199337152 WU P A Positive control

wagiau N Aa Negative control

Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download ~ [ Select columns ¥ Show ©
selectall 700 sequences selected GenBank Graphics Distance tree of results
Description Common Name Max SRS = Fer (e Accession
Score | Score Cover wvalue Ident Len
v - - -

Uncultured trematodan DNA,_Opisthorchis related sequence Trematoda envirsnmental sa... - 333 333 89% 236 AB2381491.1
Opisthorchis viverrini gene for hypothetical protein, partial eds, isolate: FVIM-CMU-... Opisthorchis viverini 320 329 91%  3e-86 98.40% 222 LC2301571
{tandem repetitive sequence} [Opisthorchis viverrini, Genomic, 333 nf] Onisthorchis viverrini 320 320 100% | 2e-83 9479% 333 S80278.1
Opisthorchis viverrini hypothetical protein partial mRNA Onpisthorchis viverrini 200 200 87%  2e47 87.78% 363 XM_009168132.1
OQpisthorchis viverrini hypothetical protein partial mRNA Opisthorchis viverrini 189 189 88%  5e-44 86.02% 777 XM_009175794.1
Opisthorchis viverrini hypothetical protein partial mRNA Opisthorchis viverrini 182 182 53%  9e-42 96.36% 333 XM_009166883.1
OQpisthorchis viverrini hypothetical protein partial mRNA Opisthorchis viverrini A76 © 176 89%  4e-40 84.86% 375 XM_009176822 1
Opisthorchis viverrini hypothetical protein partial mRNA Opisthorchis viverrini 174 174 79% 1e-39 86.75% 426 XM_009170204.1
Opisthorchis viverrini hypothetical protein partial MRNA Opisthorchis viverrini 171 171 85% 2e-38 8531% 366 XM_008170468 1

Opisthorchis viverrini hypothetical protein partial mRNA Opisthorchis viverrini 167 1687 57% 3e-37 9237% 285
B
Opisthorchis viverrini hypothetical protein partial mRNA Opisthorchis viverini 167 167 B63%  3e-37 90.70% 327
a v = o W o 1 I . aa [y a
AN 8 LLﬁﬂfl‘U@%aﬂ'ﬂmLW@J@UGU@Q@'WI‘UL'Uﬁ"m NFI9Y1NALTUUIN positive U35 PCR Aunens

Tlsifu O, viverrini i percent Identity 99.45% i L& Accession AB281491.1
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plignment Scores <40 @40-50 [MS0-30 [EE0-200 [ --200

Distribution of the top 109 Blast Hits on 100 subject sequences

W

1 £ E- LF ] LBl 2

AN 9 uanstayanzLuY Alignment FunsAaiinnnuimilou 200 base dvayy 80-200 base uaz

#9879 50-80 base
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MKB86662.2 Opisthorchis viverrini (Thailand)
MK886663.2 Opisthorchis viverrini (Thailand)
MK886661.2 Opisthorchis viverrini (Thailand)
MKB86660.2 Opisthorchis viverrini (Thailand)
PHB194
PHBO056
PHB165
PHB140
PHB202
— PHBOT2
76 L— PHBO5S
PHBOGE

100 PHB054
ﬁ‘—E PHBO51
PHE025

AF408145.1 Opisthorchis viverrini (Laos)
————— AY584735.1 Opisthorchis viverrini (Thailand)

— . PHBOGS
%_? Pri170
PHBO96

PHB0B2
PHBO57

0 PHB227
%E Pri225
PHB113

AF4081 44 1 Clonorchis sinensis (Korea)
KC427196.1 Opisthorchis sp. (Russia)
KC427197 1 Opisthorchis sp. (Russia)
PHB148

PHB111

PHB1D?

LE
{
PHB180
PHB124
PHB201
AF217084.1 Clonorchis sinensis (Korea)
o 1 AF408147_1 Opisthorchis viverrini (Korea)

MGT97538.1 Opisthorchis viverrini (Myanmar)
MGT797539.1 Opisthorchis viverrini (Myanmar)
PHB222

— PHBOG7

AF095330.2 Clonorchis sinensis (Korea)
PHB137

PHB128

PHBO7S

AF408149.1 Opisthorchis viverrini (Korea)
KF577570.1 Opisthorchis viverrini (Vietnam)
KF577571.1 Opistharchis viverrini (\ietnam)
HQ328548 1 Opisthorchis viverrini (Lao PDR)
HQ328549.1 Opisthorchis viverrini (Lao PDR)
HQ328550.1 Opisthorchis viverrini (Lao PDR)

AN 11 kanINISUSEUTABUAMUALRUEN19ITAIUINTT (Phylogenetic tree) Up4f19879 DNA
gaaneSlulddu AleannIsMIafuLuaYe 918819 wazUSauisunuaInuLUalUEY cox-1 a4

W BLUllAU O, viverrini 9MnNUA19e 1w e a1 Reauiu 1nua wiln wagsade
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4.4 Wisuiiguuszansamaae3s MPSF AU3s PCR

dlewFeuiteulssavsnmuesnisasaidadunisandonersluldfuseds MPSF fuds PCR
WU (Wans1aveisandissaufuldidu Gold standard) 35 MPSF fiAn sensitivity specificity
NPV PPV uWay accuracy 11U 31.09, 100, 100, 37.4 way 51.19 m1ua1au wagls PCR daAn
sensitivity specificity NPV PPV wa accuracy Wiy 95.83, 100, 100, 90.74 uaz 97.04 (An5197l
10) IngfLRMANMTN 2x2 Yostonanansaieds MPSF uazds PCR fu Fumsgu lumsnsil
8 uay 9

M15199 7 M99 2x2 Y9N0y ananTIeIT MPSF lSsuiguiuunsgu

AINIZIU
Positive Negative
Positive True positive = 37 False positive = 0
Negative False negative =82 True negative =49

A13199 8 AT 2x2 VBIUBYANANTIANMEIT PCR WSsuimeuiuunsgu

AINIZIU
Positive Negative
Positive True positive = 115 False positive = 0
Negative False negative =5 True negative =49

A15197 9 wanaAn sensitivity specificity NPV PPV accuracy 10935 MPSF w3 PCR

35 MPSF (%) 75 PCR (%)
Sensitivity 31.09 95.83
Specificity 100 100
PPV 100 100
NPV 37.4 90.74

Accuracy 51.19 97.04




uni 5

d5UuazanusegnanIsNnaeg

aa U a dgj a v aa U ! gj 0 ! I aa
NANITATIVIUIRYAITAALYDWYITAIYIT MPSF 91nAI8L1NVINUA 168 AIDEIN WUINURAA

=

WaNeIS 37 AU T3 4 NAnRaNeNS 2 sRansaunu (3 AURANENS O. viverrini way S. stercoralis
war 1 AudANe S O. viverrini way Teania sp.) We13Nilnsinegegans neslulddu O

viverrini WURALY® 37 AU AAMNYNVBINITAAYBNUINTANNNNY 22.02% T898911ADNYNT

;74 ¥

AUy S. stercoralis WURMYB 13 AU AIIUYAVBINITAALYONUINAWYNAY 7.56% hagnes

FIRR Teania sp. WURALYD 1 AL AUYNVBINTAADNUINEANMIAY 0.58% LiID391ndl F9N1T
Y aa & ad a & a < aa o o

MT1973875 MPSF 1uIsN130samInsiaensns Mirewazazain namsalunisidady dns

WanUszendlglunisnsaminsia@enss Nagain Yasnsieaina1sdunsne (Kaewpitoon et

o aad o A A v

al, 2016a) WignsINsAAe Wallguiuisaunundidanuliazaudimeiiroutiwineg
(Charoensuk et al., 2019, Adugna et al., 2017) usiog13lsfinudadisenutanvanisldgnnsia

MPSF LLazﬁmwafLaLLaxmmaﬁwaqqagj (Kaewpitoon et al., 2016a, Kaewpitoon et al., 2018)

a o (%

A1 Chi-square test Wu31 inAkazotglugme 9 lulimnuuansnsiueg1edidudAgnng
and lunsfnwiasellfinene 83 au wAngs 85 au watduuan lumavie 61 519 wagugs 63

U L% 1

578 SMsIMsAREEWINGY 34.52% uay 36.90 % AN Toyaratey nsuusesnduey <20,
21 - 30, 31 - 40, 41 - 50, 51 =60 uav > 60 U wuidginansrnduwindu 2, 4, 6, 26, 35 uay
51 putaeiednedumudnsiu Faldnsnsindewintu 1.19, 2.38, 3.57, 15.48, 19.64 uay 29.17
AUEITU T edenAd DI UNNSANYIUDS (Prakobwong and Suwannatrai, 2020) Anunmda97n

918 40 Fuludnsnisinwenesluldiuargdu e1vsilieswnainyssaunisal uaswgAnssunis

Sulsgmuuanfvazegluauiengunn 1nnInan

AMUNUILUUVDINTTAALD WeSTULLIfU O. viverrini 31U EPG wagwindu 42.24 (314

S1uulefingrany 12-180) wensidugne S. stercoralis 31174 LPG 1@aewiniy 207.31(16-2232)
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(¥3lUINNTIINY 16-2232) waene3iFa Taenia sp. wuline slugaaise 1 nsu wiiy

819 Faranisiaene slulddu O. viverrini Ianunuiuiuveainsindendieglusedusiie

'Y

PCR product +iatlunsiaaeudieds Gel electrophoresis nui1 fdee19 DNA 7idu
LAUTLIA 330 bp 115 f19819 (WaUINa3e True positive) &1 5 d1og97t tHunaauluds PCR wa
Funauanluds MPSF (naauiiia false negative) uasiaesiaiinaaunsaiuwiiy 49 fogs (na
aua3e True negative) Wl avludduiuadilédannnisyin sequencing WA70Y AR DUVDS
A1AULUAIINAIBEN9INNTTI alignment Audayavesneslddu O. viverrini lugiudeoya NCBI
293 Genbang WuI1d percent Identity q\‘iﬁﬂ 99.45% 71 1au Accession AB281491.1 Faazidiule
11 sgninran1sesaanunalduuInluis MPSF a’lﬁ]%lﬁaqmmﬂmmﬁmwmmaaﬁmaﬁfwﬂﬁ
Fuunviiavadlingd Feenandulivemenslulidildvuindn (minute intestinal fluke) Fsle
vose3luliiiu wazldves MIF Tdnwaedeuiranieudu sududeddnidervalunsdudu
uaziilothgaanszfinaidunanluld MPSF inpgadeusies PCR Sevinlvinuin waduau wazidle
W3suiieuUssans nmuesnisnsaaidasunisind enensluliusieds MPSF uazds PCR fu
Gold standard 35 &A1 MPSF sensitivity specificity NPV PPV liag accuracy winAu 31.09, 100,
100, 37.4 wag 51.19 m1uaifu wazds PCR A1 sensitivity specificity NPV PPV Wag accuracy
WU 95.83, 100, 100, 90.74 way 97.04 aguiulainds PCR finnuly fAA1auungnaay wazan
arandediu gindn33 MPSF Mrunsnsaaifadumsfndonsdlulidy O, viverrini #1633 PCR

msndudnisildaugiunisnsialagldndesganssey ieanauianaInrein1sngiaiy

Vol uRng
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Associate Professor Schawanya Rattanapitoon has authored or co-authored 69

publications and 573 total citations, h-Index of 12 in SCOPUS database mainly in medicine

and Infection.

Citations 903, h-index 16, i10-index 24 in Google Scholar (December, 2020)
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- Community Intervention

- Executive Board Member for several professional and scientific societies

- International Advisory Committee for several international and national
conferences

- Organizing Committee for several international and national conferences

- Plenary/ Keynote/ Invited Speaker at several international and national
conferences

- Session Chair and Co-Chair at several international and national conferences

- Guest Editor, Editor, Editorial Board for several international and national journals

- Resular Referee for more than 10 international and national journals

WHO SEARO

Funding

Parasitic Research Center, SUT

Thailand Research Fund (TRF)

ITAP (Innovation and technology assistance program) for Clinical Research
The Thailand Research Fund

Suranaree University of Technology (SUT)

ASEAN Institute for Health Development (AIHD)
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Research training for molecular biology at Healminth Laboratory, Queensland

Institute of Medical Research, Australia, 2006-2007
nangnsusznAtetng

Spatial Analysis and Modeling in GIS, dnnuiimuimalulageiniauazniiansauna
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Evaluating Social Program, Massachusetts Institute of Technology
Global Health: A Biosocial Perspective, Harvard University
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Work Experience
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2013 - 2017 Assistant Professor Faculty of Public Health, Vongchavalitkul
University, Thailand

2015 - 2017 Research Supervisor Division of Research, Suranaree University of

Technology Hospital, Thailand

2012 - present ~ Researcher Parasitic Disease Research Unit, Suranaree University of

Technology, Thailand

2012 - 2014 Guest lecturer Faculty of Science, Nakhon Ratchasima Rajabhat
University, Thailand

2010 - 2013 Assistant Professor Department of Pathology, Suranaree University of
Technology, Thailand

2008 - 2010 Guest lecturer Sirindhon college of public health, Ubonratchathani,
Thailand
2007 - 2010 Vice dean in research affair/Lecturer College of Medicine and Public

Health, Ubon Ratchathani University, Thailand

Awards & Grants

Dec 2016 Award: The 1% runner of oral presentation, the Annual Academic
Conference of Institute of Medicine, Suranaree University of Technology,
affiliated with Mahidol University, Nakhon Sawan Campus, and Faculty of

Medicine, Naresuan University

Jul 2016  Grant: INTESDA & VU for Plenary speaker: International Conference on
Advancing the Life Sciences & Public Health Awareness at Nagoya Sakae

Tokyo REI Hotel, Nagoya, Japan

Sep 2015 Grant: SUTH: Research present in the Conference of Association for
Medical Education in Europe (AMEE) 2015, Scottish Exhibition and
Conference Centre (SECQ), Glasgow G3 8YW, UK
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Aug 2014

Dec 2013

Sep 2013

Mar 2013

Dec 2012

Sep 2012
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Award: The best paper award of poster presentation, IDEN 2015 / 14th
KJSGE Scientific Sessions, at Grand Hilton Seoul Hotel, Seoul, South Korea

Grant: VU: Research presentation in the Second Asian Symposium on

Healthcare Without Borders, the Mitsui Garden Hotel in Hiroshima, Japan

Grant: SUTH: Research present in the 3rd International Conference on

Prevention and Infection Control (ICPIC 2015) Geneva, Switzerland

Award: Best paper award of oral presentation (medical & public health
research field), the Annual Academic Conference, Institute of Medicine,

Suranaree University of Technology, Thailand

Award: Best paper award of poster presentation (child & mother research
field), the Annual Academic Conference, Institute of Medicine, Suranaree

University of Technology, Thailand

Grant: VU: Research presentation in the Inaugural Asian Symposium on
the Healthcare Without Borders and the 69" Hiroshima Peace Memorial

& Remembrance Ceremony, The Kokusai Hotel, Hiroshima, Japan

Award: Best paper award of poster presentation, the Annual Academic &
National Conference, Institute of Medicine, Suranaree University of

Technology, Thailand

Award: Best paper award of oral presentation, the Clute Institute

International Academic Conference in Las Vegas, Nevada, USA

Grant: SUT: Research presentation in the International Conference on

Molecular Biology and Biomedicine, Tokyo, Japan

Award: The 1" runner of poster presentation, the Annual Academic
Conference, Institute of Medicine, Suranaree University of Technology,

Thailand

Grant: SUT: Research Presentation in 52" ICAAC Interscience Conference

on Antimicrobial Agents and Chemotherapy
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Nov 2010

Dec 2009

Sep 2006

Oct 1998
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Award: The 1 runner of poster presentation, the national conference,

Institute of Research and Development, Khon Kaen University, Thailand

Award: The 1 runner of poster presentation, the National Conference,

Institute of Medicine, Suranaree University of Technology, Thailand

Grant: Research presentation in the 21°* World Congress on

Psychosomatic Medicine, Seoul, Korea

Grant: SUT: Research Presentation in 6™ Congress of the Asian Medical

Education Association (AMEA)

Award: Best paper award of poster presentation, the Annual Conference,
College of Medicine and Public Health, Unonratchathani University,
Thailand

Grant: SUT: Research presentation in MEEGID XI international Conference
on Molecular Epidemiology and Evolutionary Genetics of Infectious

Diseases

Award: The outstanding award of academic instructor, College of

Medicine and Public Health, Ubonratchathani University, Thailand

Scholarship: QIMR: visiting scholarship for research training in Queensland

Institue of Medical Research, Australia

Scholarship: KKU; visiting scholar of Student Affair and Related in

Nanyang Technology University, Singapore

Scholarship: KKU grant; visiting scholar of Student Affair and Related in

Stamford International University, Malasia

International Publications
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Wakkhuwatapong P, Bukkhunthod P, Leng M, Namhong T, Taweepakdeechot A,

Yardcharoen N, Panithanang B, Srithongklang W, Panpimanmas S, Kaewpitoon N. The
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prevalence of intestinal helminthic infection in rural villagers, Northeastern Thailand.

Trop Biomed 36(1): 152-164 (2019)

Bukkhunthod P, Meererksom T, Pechdee P, Ponphimai S, Khiaowichit J, Kaewpitoon N,
Thueng-in K, Leng M, Namhong T, Taweepakdeechot A, Yardcharoen N, Srithongklang
W, Wakhuwathapong P, Keeratibharat N, Kaewpitoon SJ. Animation as Supplementary
Learning Material about Carcinogenic Liver Fluke in Classes for Primary Schoolchildren.

J Canc Educ. 2018 Oct 5.

Padchasuwan N, Banchonhattakit P, Kaewpitoon N. Health literacy associated with liver
fluke prevention and control among secondary school students in northeast Thailand.

Suranaree J Sci Tech. 2018;25(3):307-318

Srithongklang W, Panithanang B, Kompor P, Pengsaa P, Kaewpitoon N, Wakkhuwatapong
P, Kaewpitoon S. Effect of Educational Intervention Based on the Health Belief Model
and Self-Efficacy in Promoting Preventive Behaviors in a Cholangiocarcinoma Screening

Group. J Canc Educ. 2018; https://doi.org/10.1007/s13187-018-1424-7

Panithanang B, Kaewpitoon N, Srithongklang W, Kompor P, Pengsaa P,
Wakkhuwattapong P, Kaewpitoon SJ. The Effect of Health Behavior Modification
Program for Liver Fluke Prevention among the Risk Group in Rural Communities,

Thailand. Asian Pac J Cancer Prev. 2018;19 (9):2673-2680
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application. Asian Pac J Cancer Prev. 2018;19(7):2013-2019.
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P, Kaewpitoon N. Primary Care Intervention to Prevent and Control
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Cholangiocarcinoma: Lesson from Nakhon Ratchasima, Thailand. J Med Assoc Thai Vol.

99 Suppl. 2016
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Social Support Theory. Asian Pac J Cancer Prev. 2016;17(8):3721-5.
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Belief Model Using Integrated Learning. Asian Pac J Cancer Prev. 2016;17(6):2889-94.
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