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(4.44%), Yanld@ununs (C. apogon) way Ua1911a388 (Henicorhynchus simensis) wilaay 2 62

(1.48%) uwazUain1en w3eUandy (Epalzeorhynchos chrysophekadion), Uanaseugnnaie

(Labiobarbus leptocheila), Uamziitaunas (Barbonymus altus) WazUainseguan (Hampula
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Uananysaseianagnainyuyudiuua Wiedu 231 metacercariae wuallu metacercariae NY¢
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(unidentified metacercaria) InUanTsaeIuMasINAUE 64.5% uaziiioth DNA 8 metacercaria
wiand winsdfinsiuauiudusiemaia polymerase chain reaction (PCR) Tagld primer 7
N zAUBU Internal transcribed spacer 2 (ITS-2) avsnasluldanld H. taichui, C. formosanus

wag primer 1914W12 AU partial genomic DNA waswe13lulddu O. viverrini Wag Clonorchis



sinensis WU band ¥84 PCR products figunia 367 bp nda1nufins uau DNA w84 unidentified
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AudIUIU base pairs 838U ITS-2 voanesluldald C formosanus Fsa3Uladn unidentified
metacercaria M957anutiu 1Jusrey metacercaria vosnendlulidaldves C. formosanus
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1“'.1igmmﬁﬁmqsuﬁﬁwﬁfgiuﬂszmﬂwaqmﬂmzi“uaaﬂLaemmﬁa NNOANTINVOIUTZYINTIUNIT
FUUTEUOIMITUUTAN Y AUY MInTamsrerinsovomeislulaniidededanuddylusdng
Uszifiuanulaendenue s vesnuluguyy 9INN1IRTITEEYAnAe metacercaria YaeNeSlu
Uanthinainunasingg W‘udwﬂmmmma'qﬁwawgﬁ’m@assﬁqLLazﬂmﬁmsﬂumamsqmuﬁ"m
UNd29 dsvesAnme metacercariae ¥asnendlulidanld Centrocestus formosanus 25.11%,
Haplochis pumilio 9.09%, Haplochis taichui 1.3% Wag3e8e metacercaria ﬁlajmmimzwﬁmﬁq
64.5% wAnITkINUTEEY metacercaria vaane 3ullisiu Opisthorchis viverrini TneUanfinsaany
szgzfindavamend laun Uainseds Yailan nszguyn Jalddumuasiazuainsiiieuyn wazain
M5LAiN1UIU DNA 1835888 metacercaria Mlianansaszyilald fomaia PCR ngld primer 7
Fumgfunesnesluliidlduazne1sluldiu wu Specific DNA band A213877 367 bp nd3a1nd
WNSIuIU DNA d28 primer g in1gfudy TS-2 w03 C formosanus §9UdUeNI1988 e
metacercaria filsianunsaszysialdiuduszoy metacercaria w83 C formosanus ognslafiniunis
ATIINUIZYLAARDUBINYBLUUANSUARA199) thy Vevendensinsastinvemeisludundeunaznis
aguouneifvesnuluyuuy mstufuairslifngueufeifluguruasdunsdnedinves
weslnualegnenns uenaintiu namsalinussesindevesnesluliisu O, viverrini Tudamiy
e uidsasdinenugtinsallsanedlulifuuasusiwionhilussrnsdunoriudinu vl

Uadgluewasmsiang sandanhaniignuudsnainumeasdu WWutadenilsnansAniieda

Adfgy - wersluliianld, wewesaise, PCR



Abstract

Parasitic infection through eating raw or improperly cooked fish remains a public
health in population of Northeast. The unchanged behavior in eating raw or inadequate
cooked fish is provoked the important of fish examination for fluke metacercariae in terms of
assessing food safety in community. In this study, the examination for fluke metacercariae in
fresh water fish from various area of Warinchamrap district and neighborhood area was
performed. The various species of intestinal fluke metacercariae including Centrocestus
formosanus, Haplochis pumilio and Haplochis taichui were found in fish from Ban Bung Sa
Pang and Ba Na Saung Market as 25.119%, 9.09% and 1.3%, respectively. The cached fish that
infected with these intestinal fluke metacercariae were Puntioplites falcifer,
Cyclocheilichthys enoplos, Hampula dispar, Cyclocheilicthys apogon and Barbonymus
gonionotus. Unidentified metacercariae was presented as 64.5% while metacercariae of
Opisthorchis viverrini was not detected. Unidentified metacercariae was extracted for DNA
and amplified with intestinal and liver fluke specific primers. DNA band at 367 bp that
corresponding with [TS-2 of C. formosanus was presented after amplification with specific
primer for C. formosanus. These indicated that those unidentified metacercariae was C.
formosanus. The presented of intestinal fluke metacercariae also indicative of the
maintaining of intestinal fluke life cycle in environment and insanitation of residents in
community. The encouragement in sanitation is important to perform and consumption of
infected fish from other sources is also taking into consideration, since opisthorchiasis and

cholangiocarcinoma cases have been reported until nowadays.

Key words: Intestinal fluke, Metacercariae, PCR
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nsasaarin1sanneslulilulsadnnans wu Yarnddaingiileu Cyprindnoids spp. (8-10) wag



wioe Bithynia spp. (11, 12) wazlaadanie 1y au (13-15) wagdninaasd Wy vyksuanas (16)

a a

18NN IILIUTUTY NIANUINNZAUTE LT aTTAVDINYITNABINITANEN

o
a a o [

diemsusudsungAnssunmsuilaananadudeivilaenn meidadenisfiadonsidluvan u

anwunmmilslunstisussiuanudeddunisfiane1sannisusiaadaiwuugng fue luuseyns

[
[ a a

PonduTuNUNVDLTAIUINATIINUUANTNRANYIS N5NTIVTTAVBIUAINRANENSHAZNTUTRAVDS

wedanwelulal naonaunsvurasinniivannfaned aeiuselevineussrvuluiuiuue Tu
N13:80NUSNADIMNTNIBNANLALINITTUUTENIUIMITHULANT AivY Tandamiieauastsauguly

a A

fiufl fazdunulunindiseTs auan destu duadilfniuiuasduugiuivssssuiioly
Uszrnvuldnsenindanalidvaenseainnsfudssnulaannunasiiiemanuuaiinnide T
fusEuIRInen annsatsuenauynueslaiianesene 1¢ waznisimada PCR an9aelunns
F0ady axtslinsitadedinnusunizuardianulundy annaiuazanugenluniinga

BPEbI

2. dnguszena
=}

AsaMsesAnnanuwesassveanesluldlulaiirdaniinga (cyprinoid fish) Mendely

Waat1An99 v8981tnesutIsU Jmdnguasiveiil

3. YaULIANIUIY

v
av A

ATeiidunisesamunwesaisevesesluldlulairdnfdings (cyprinoid fish) ASule
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a v v} I a -d' 1 1 [ Ql' o =3 (v 'y} M Y & d‘ 1 I
wesluldanunsadanguisenvest1aie ) mueiuisiduduiveduedlmdudngulvge
1. weSluldald (intestinal fluke) dufiuipresmeslulionduagludld oradudldan
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1% %
I o A Y

2. nenslulddu (liver fluke) ﬁaLﬁufﬂaﬂﬁﬂagiwmauﬁﬁ VI9NUNRVDIAU TuNTvD
AAMRNRNIE O. viverrini
3. wensluliilen (lung fluke) Aufiuiserduagluven

wiltuntazvananaaniznenslulianldwasnensluldsu

2. wansluldanld

[

weslulddlddvunauwnnsieiu Jseunsadanguauvuialanad
1. UINNINAIT 2 cm LU Fasciolopsis spp.
2. YUINITWIN 0.5 - 2 cm WU Echinostoma spp.

3. uIAaNAaT 0.5 cm 1 Haplorchis spp. : H. taichui, H. pumilio , Centrocestus

SppP.
nesluliialdmantioanlyvunniugaaise lunesnunuisealidnwueaaieiuuinauwensin

LY a

ganniugInuazenallumsitladevlanesligniemaunlasanizetigldvasndunesluld

o 14 % =

Tunguitfiawiaénnidi 0.5 cm elafidnvagaaieiulune sluldeu (O. viverrini) 9113935330
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a U

wusReniunesuliidu O. viverrini

3. Y38V H. taichui

Dunenslulddldvuiadn vum 0.88-1.16 x 0.43-0.51 fadiuns Rafinuunguaindiuialy
ufleszAudume oral sucker agifioulanegadiuia AeneurAoutINaL AR MsWiude a1ld

wenlugesmvuenilufweauvesduns ventral sucker agnansda dnuiuduau 13-16 du Beuiy

[ [y a

JUR daumeidwied JUs1nauegdiuTegn Selinauegiinasvesdiuring vitelline follicles

Y

N3¥LRYEIUNLUAGNBLYUTLIUAIUNEVBIRN

1995730 Te8113n Melanoides tuberculata Wilsadiinaladinuie wazillatiedlan
pzisudulaadminanesifans
4. I I81Y89 H. pumilio

JUS1387 9un 0.65 x 0.28 fiadluns Inwiuiine Unaquaaend oral sucker agfiautany
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] Y o Y o [ =2 [ 1 = < a
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]
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aa ¢ o o o = [ . . &
1995330 lgandinatsianuile laun ey Melania spp., Melanoides tuberculata lg&a
fananedavians laun Yansduaingiieu

5. Y3389 O. viverrini

wesluldiduaglududuges (Suborder) Prosostomata 33 (Family) Opisthorchiidae Tuszee

v
o a

Fuduivaverdeeglumaiuinfuarguind wesydadvinlnAnlgwnisinuasisugululsenea

Ineflesanneliialsanendluliidu (opisthorchiasis) wagluusgrnsiiinisfndonuuisoss agd

1%
o a v v a

Tomanauiauguussluglsauzisaieund (Cholangiocarcinoma, CCA) Tutlagiudsiiuseyins

F1uun Tesanmclunienstussniduanionaznipwmiloulsasangn

[

wes O. viverrini Tusseddnioraeidin wenseelisusnassrsnadvdawasididevun

99987167817 5.5 - 9.5 fladwes (1Rdy 7.5 Tadlums) N9 0.7-1.6 Haawns (dy 1.4 Naawns)

[y

anwazanzvaaneslulidu fie wensiisusasendnuazdumszdianvaeduy (obe) &n 4 whndu

CY

yannnunenSanauteluaundd Tusssuvadamunessduelaluwuinazativ

q

1%

299583nvemesluliduisunlinedesnundnisueniaadmumaiuinidaldidnuazeand

aeuenlgadniouiuganisy lineslvuimdn (26 X 13 lulasuns) susieatevasall JH1Ua



waziUdenlanunseiurdsudndusenun aeluluiidiseuszezusn fe lus@ideu (miracidium)

v '
o IS (3

lanensnesnunieniuganiszazdeasgu Welunnasdun lvaggniulaevesirdafilulaad

[
=

Asnansiiafinia (first intermediate host) fie uaeﬂ,uaqa (Genus) Bithynia spp. (17) waaﬂ,uaqaﬂﬁ

1% 1%
o ]

1A 5 - 10 fadwes wuleiluluvaun aszdivdeunaun dwsululssmalnenesundandu
lgadnenansyiinivilaiog 3 ¥ila (Species) A Bithynia (Digoniostoma) funiculata wulunianile
B. (D.) siamnensis goniomphalos wulunianziueenideunie way B (D.) siamnensis
. . = a ! al a a 1
siamnensis wulunianans (18) Wenesduline1slusdifenazesnainlinielunszinizemisves
woskaas R uladsuunlasgusdduuinudlduazeioizdesamis naralualeslsdad
(sporocyst %38 first generation sporocyst) Megluaueslsganiinisiuaeunlasgusiuasiiudiuay
naneiluside (rediae) nelundavisideasasyivlnuisundasguinauaziindiuiu nanelu
WO SANTY (cercaria) F9n1981azIATU AWoLaN12L3un11 lophopleurocercous cercaria T
=4 L% dy [ a iol =) 1 1 i°/ b4 ¥ 1 ’OI
srgzaUszin 1 weu ndsntiwesaseazlyesniinresininitgesnluguinailudiguands
cs o L. . = & 5=t a 4 . . !
INAAY1I (cyprinoid fish) Faululaannenarayilafiaes (second intermediate host) 1y Uaan
(Hampala dispar) Yauwslazuas (Cyclocheilicthys sigja) Yanun (Uawnuan) (Puntius orphoides)
Ua1®1 (Parachela oxyeastroides) Uatngiieunsy (Puntius leiacanthus) Ua1ngiiguu1?
(Barbonymus gonionotus) Uannsgds (Puntioplites proctozysron) Ya1uunnues (Osteochilus
. . I3 = v & v & o & v
sp.) Yanu1anse (Labiobarbus lineatus) waiasgludilvluiiouan ldindnadansiauazidngs
a 3 a a a 1 I o 1 al = a 1 s =
Fag (encyst) LTasAvlaasuLUasgUaludideudnszeeniaiondn WaNgo sANSY
(metacercariae) #50 encysted cercaria lngfigauvnaglunadan wazldiiaussuiu 3 dUamvy
TUawesaBefinanazasyuniazidussozfnneveanend (infective stage) fisnsaunisnu
LUAYBSANSBUINAGAUIIUATUNI AZUBN ASUTIDY LAZATUNEIaIUaIuIInnanv1InIuaIiy
1 o/ d' a a A [y A o qoj I [ a = 1
WANUNBETNEAUIINATUNINT WaauSuUsenuemsnyinanUanindananuiifue vseuslian
Wauanavgndaslagiiges pepsin lunszimizems MlviwaiweinsevgaeanuianiiioUan
=) Y I o Y ] a o Y 3 a
wazggnnistusiveanseinzamsilvegludldidndiuglofty wazndivasunwesniseasgn
goglagingen trypsin yilviigeuluge@adingneanunainge@adiaziauniadigmaiuinfaludame

[ 1%
o o

a a a [ ! a a a [ L - = 7 § &a & d'
UNALLALEN U IUUﬁL’JmﬂQﬂaT}WH’]ﬁ‘ﬂgL‘\]iiyJLm‘UIG]L‘U‘LW]’JLG]@J’JEJLL@Z@Jﬂ’]i@@ﬂlﬂJ@QLLG}ISﬂG}ﬂ‘LlL‘Ll’e]Ua'Wl

9

fewosanssauasgduladududuislunaduing nsasianuliluganszaziunaidszunn

1-2 WaunasannlasutuagasAs ety (19)



6. ANNYNvVasTzEAndaneslulddu O. viverrini Tuuaninan

Lﬁaqmﬂmiamwm%%lﬁéfuLﬁmmﬂms%’uﬂizmuﬂmﬁﬁmﬁﬁmﬁ@LL‘U‘Ufjﬂﬂ fuq dadu
Sausssulunsiuuseniuemisvesaulunateiiui InsanizluniansTusenidoanionay
mawtle Anmsanuluuniwingassid Tl 1965 nuwmweiasevemenslulddululaign
(74%) Uanun (65%) Uanudiazias (51%) Uangiieunsie (22%) Jainziiiguna (3%) Yainszds

(8%) Uanuunviuad (4%) Ua1uimnsie (3%) kazuaidn (10%) weawesasevaanansiuldduiinu

Y  Ad o

TudafUsHaLANAALTUAUTDINNENI9 (18) lwuReiuNan13d1539lul 1961 984 Vajrasthira

[
==

S warAMy (20) NNUWANYDTANTEIINUAT 19.7- 60.4% lagdrutuveuniweialiseduegiu

a0

Vioauiu waglunmisdrsiavannvslusain Janingnssndl aszuny UsuysYaed 1992 - 1996

]

NUNNSAALYBSEEY metacercaria Y84 O. viverini 14 25 — 28% (21) Fauanslfiiudaninuidyaves
Usgnstudaminsanaiisenisiulse opisthorchiasis hag CCA Tuusenedug 1w uwisaasu

UTemAaIIANT1891UNISAAYIDTY 8 metacercaria V84 O. viverini Muuaundngg 59.2% (22) 9

A 1 =

WiTa ULy LeSIRInT1aNUsEEE metacercaria Tutaninanes datanslmiuinnisszuin

Y

(%
[y

484l5A opisthorchiasis §enailagluyuyy IneAUYNVeY metacercaria JTUAUTIAVRIUA AL
gan1acme (23) 9INNsasasludminveuniukaziasAE NI iTwIMIn e sATegeluY
qauu lnsnuanugngeaaluieusuiauuaznunius Taslud 1991 - 1992 wuvanirdaly
Famiaveunnuiiinidoszes metacercaria 09 O, viverini 984 29.7% Tnefidnsnsinidoads

'
a

1.68 metacercaria $® Uan 1 67 LLazwummsqn‘llaﬂmaaﬂL%a O. viverrini Tuauwasvasludns1Naa

G
Y
Tugeduggiu Fan1sigantsyulenluunasin Useneudunisiniiuindulpeilounieuna i
' o § va a o N = a a o a

199 vl sindIuIuvedlaadiina1warin15as YA ulnAUATUIRTTINVDINGT WALAIS
Sudsgmudatwuuans fiue vesUseyns vilvnsiaieusdn O. viverini Sensioglulszyins
(24)

7. AMUYNVBY opisthorchiasis

[

IﬁﬂamL%@ﬁuauwm%v’f]uﬁﬁgmmmimqﬁuﬁﬁw o 91nUsERInnsAanensanUsznsialan
WuISiUsEAnInI1 10% neN1nnit 750 uaudninudsssenisiaviveunetd wardiussansnid
80 d1upu danudssdenisianeslulisu Opisthorchis spp. lupgiinaoens Tueaniedla (25)
msnneslulslEu O, viverrini Wullgmanssuauitddrylnetanylulssindlveuazan (26)

NNITUTENIUNSAANES wualulszmelng JUszsnsndn 8 AIUAURANYNS O. viverrini

dludssinaany TUszvnsdnussunn 2 aueuiane1dviiai (26) luusewealng wuanuynves



nsaaneSluldidu O. viverini unnludsernsiendueglunianyiueenidesnile Nils1enuay
ynaen13aane15lulddu O. viverini gefia 16.6% (27) TagludaminguasivsniiigUlelsa
opisthorchiasis AnLdu 20.2% (28) wagannnisanwLiganunISAANENS O. viverrini wuin O.

. ..o’ 2 Ao g vva & o I3 2 2 13 Ay o v a Yo
viverrini \Duanmenilanvinigaaweaunsanmwlddulsauzswssaiaundla vinline1sluldsv

O. viverrini gninlieglungu class | carcinogen (29) anausidmaliguAnisainisiinueisevie

v v
| o

Palunianziuesnideanile (3) wazdnnunisaanensuaznisidulsauziaiaunflulszyinsna

(%

gruzenaududulszvinsdlngvesussine vilininisainisilulsaiawinluaulve lne

s a -dy a [ va 1 I
seeaenAINlsAeRdLazn1sAneleyled n1suinliuangtRivnuuds lsavasnienaues uay
LUIIU (International Policy Health Program, 2007)

yYonanaznuNsaanesluldsiu O. viverrini Tuusennsvaslsemalneiualinad Sanun1sen

[

wepviafeatuilulssrinsvesdsemadiuyyuasi sauiy Fadulssmeanegluusiaguuilos

1
IS a

nouauaziiiunAniuUsEnalnennansTueendeumile JaanmgivseinauazgioniAves

v
o

UszimanegluusnaiquinianumngausionisinseiinvesUsanvaneyiln
8. nsuenvlnvesszusinnalunwasa1selnainaiin Polymerase chain reaction (PCR)
o o ¢ a va ada ° & o v & A
n1suenatsduiusvesnuaunedineliduniainudnniztuinliaiunsassynuingnig
sEUInveInenslakduaunInsenlaelddnuwae U iWesanluuisssezvemensneglungy
= YY) = N o A = oY o v & w & '
Wweniu dnasiisuieiadeduun mswensidadvilafesdussesduauiomig feraldasain
In Wosannensiinatesyurluiasiianlagssosiiaudidglunisszuining foszezAnme
Fednavilussurdigou 1w lunens O. viverrini idszeshinne Ao metacercaria Anuagly
nanuiile ASU 1NARv8IUaNTR UBNAINTEEEARRDUDY O. viverrini SanuUsyesfinfavaIngns
Tuldanldvuradn wu H. taichui, H. pumilio wag H. yokogawai Fanensluldvuiaidnldlane
wgrsanmisunsundlsuduneslulddu O. viverrini wananudiaiuisansianussuzinne
voangnSluliivesdnd Wu Procerovum varium (30) Faszeginsevesnedluldiveanil fdgusnad
Aaeiuun aesldarudiuglunisuenyia Usenauduannuguwsslunisnalsauansiaiy vilv
N133%1AY89N81591NA1INUTEEE metacercaria JsdaudrAgluidrasnistesiunisinie
Usdnainnisiuysemiudan

ludagUuiinisiienadan1siiadnuiIuasWugnssu (polymerase chain reaction;

Qe

= a

PCR) wlglunisiiudnuingudundunigiune1snaulofioonuazssysinveanestug wnu

Y Y o

classical method @al¥n1593usedadivedevargusens wu ldszeziauiunazaesldidiungy

U >



' [
% aa a o

lun1sszyviaveanes Wudu 35 PCR Mrunldwu ledun Conventional PCR (31), RFLP-PCR

= a o

(30) (32), real time FRET PCR (8) wag Multiplex PCR (33) Iagduiiirunlalun1sidu marker
WU mitochondrial DNA lékA NADH wag COI tudu uananniu §ail rDNA TeuAa 8u ITS (inter

= ! 1 IS

transcribed spacer) #uduguifidnuan copy number @1 FseranisiiuduInuduiwgiasd

(% '
U a a0

317U DNA template TuuSunatdes aetu §u TS Fududuniraulalunisiunlddu marker
Tunsuenvlianusunesuatsvia Tu O. viverrini in1sAUNUBY ITS-2 (34) wagiinslagu 1TS-2
&) a . . .. a val oA Y]

\Ju marker wenvilnsvey metacercaria ¥04 O. viverrini aenannensluldiisglunquidediu
WU C. sinenesis, H. taichui way H. pumilio (35) (36) (37) Fsnsunnaiia PCR wrlalunisuwen
vinvessvurinnevosnuoungsluatld vinlwnisAnemiessuininerveddsadndousdnluy
Uszrnsiiauazaan 590157 wazududunndu Fazdwaliiinisauauuazdesiunisfioie

Usanluuseunnsiluse@nsnnwunngedu
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AT HUNTSIVY

1. NSAULUIAMUAAVBILATINISIY

Andenuayszywnasifvzvihnisiiuviedwanlaedndenunaniiegindifewmrasyusunie

nyUinuvessznvu

v

iusegeUanidn wieussyriavesUaniiau

v

TaruakardsinvinUan Juiuiusariivatisazeiinannusaseiasinungagiiianunwesase

v

wnupngesansenlianaludazelin washaasuiansey

yiin IngoAuanyen & ULV

v v

ﬁﬁﬂ Genomic DNA mmzazmmma%mﬁa UUIUIULUALYDIATLIYUD
Yo a av v . Lo, ° <

mimawmwmw%um“mwsnﬁiﬂ O. viverrini WaA1uJu

(unidentified metacercariae) (2) AINUYN Anuluvansfiniu

v

\iss1uIy Partial genomic O. viverrini sequence Tngly primer Trem25F wag Ov25-4R
\iuduay Partial genomic H. taichui sequence, ITS-2 Iagld primer LC1 way HTdsp
\iss1uIy Partial genomic C. formosanus sequence, ITS-2 Tngla primer LC1 uag Centsp
\iuduay Partial genomic C. sinensis sequence el primer CS1F wag CSIR

LWiNFIUIU Partial genomic C. armatus sequence, COl gene Tneld primer C. armatus Fwd Wag C. armatus Rev

'

AfunaYes DNA band Miinduiiteszysiinvamens
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2. Wanliun13idy
1. madendunistesunasiiidng
Uamsduameiiiouanunasinnneg luasinersudisiuasiuilndifes s1uay 10
wras loun drunadatvny drudsaseie drumeuaty drunuedfuma Uiunuesaesiod Uauwn
uudosuazd1umuenkaraINAaINaA lUng 1T UTITIU 31U 3 Wit Lok aatnandLne
1Buts aaeanrUT LYY wegnananyuutuuddadulaidunandueue
2. manusnwdiegiaal
Uanininunastinaing asgnifiuil 4 C uazidslugaiosufoRnsinedounmeans
LAZN15AN51TAIGY U1INe1§eguaTIwsndl UariiAuldazgnszyila danduanuviinvestan 4
dwdnuaudaria Yavuiauazdusiuau andu Jananudasunaesgndunsaanisdssoziunn
wosmiFefiuTnamazaiu YaniinnanuszezsiunivesaBazgniilugesiomaina pepsin
digestion (38) fiasUfuAnsauiidelsaniou anzunmemans wninendoveunnu Wemszes
wawesaFsvemensluliiau o viverin wagszysiamaimeinievesmesluldvindug
feU (2) wagiudunusgeinidsvemeSeintus Wetluduaidumiun vessrozumn
wosadslularvdaiug waneesaBeiliamnsassysiinvomensld azgnirsdetnndol
azo1a LUA -20 C iileldlunisada DNA dely
3. N133¥yvliaved unidentified metacercariae Ingwalin PCR
Unidentified metacercariae 7hAul3# 20 C 9gnU1U1a7A genomic DNA (Qiagen,
USA) titedu template Ium%%mjﬁmaflwm%ﬁ’wa% PCR (Tpersonal, Biometra, Germany) tagly
primer fsmneiunesluldsunasweslulssld 16un O. viverrini, C. sinensis, H. taichui wag C.
formosanus wasnageun1sUulou DNA a1nUafegeiaeds PCR Ineld primer fisninz
cytochrome oxidase subunit 1 (COI) gene W83 Cyclocheilichthys armatus vioualandaduan
Turddansiiiou TasldufAsenfivangauiuusiay primer

N5 NS Genomic DNA wasnen3luliisu O. viverrini 14 primer Trem25F : 5’
ACA GGA AGT GGA ACC GTG TC 3’ uaz Ov25-4R : 5’ AAT GAA CGG AAA TCG TGA CC 3’ Tu
U381 30 ul UsENOuME PCR buffer (10 mM Tris-HCL pH 8.4, 50 mM KCL, 2 mM Mg?*, 0.04
mM dNTP), 0.05 U Tag DNA polymerase (Fermentas, USA), 0.3 pmol 984 forward iag reverse
primer 1agil thermocycling conditions ﬁﬂﬁf initial denaturation 95°C 5 U, denaturation 95 'C
1 W1, annealing 60 'C 1 U1, extension 72 C 1 U 91U3U 35 cycles wag final extension 72

'C 5 Wit Faegldanuenives PCR products #i 229 bp (7)
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A5HNSIUIU Genomic DNA weanen3luldidu ¢ sinensis 14 primer CS1F : 5° CCA
ACC GAG TTG GTC AAG TT 3’ uag CSIR : 5° CAA TCC AAC GCA CTC TCT GA 3’ Tuujisen 25
ul ﬁﬂizﬂauéf’ga PCR buffer (10 mM Tris-HCl pH 8.4, 50 mM KCl, 2 mM Mg?*, 0.25 mM dNTP),
0.06 U Tag DNA polymerase (Fermentas, USA), 0.3 pmol 289 forward tag reverse primer lagl
thermocycling conditions a1 Initial denaturation 95°C 3 w191, Denaturation 95 'C 1 w1,
Annealing 62 'C 1 U1, extension 72 'C 1 U191 97U 35 cycles wag final extension 72 'C 10
w7t Beagldiruenives PCR products i 283 bp (7)

M5 fiNsIuIY internal transcribed spacer 2 (ITS-2) apsnenSlulsianld H. taichui 14
primer CS1F : 57 CCA ACC GAG TTG GTC AAG TT 3’ llag CS1R : 57 CAA TCC AAC GCA CTC TCT
GA 3" TuufATen 25 ul MUsENBUIY PCR buffer (10 mM Tris-HCL pH 8.4, 50 mM KCL, 2 mM
Mg?*, 0.2 mM dNTP), 0.05 U Tag DNA polymerase (Fermentas, USA), 0.2 pmol 984 forward
Wwag reverse primer laedl thermocycling conditions ﬁﬂﬁl initial denaturation 94°C 1 U,
denaturation 94 "C 1 119, annealing 55 'C 1 W1¥, extension 72 'C 3 W1 97U 30 cycles Wag
final extension 72 'C 5 unfl Faagldanueives PCR products 7l 558 bp (7)

N34 s1u9u Internal transcribed spacer 2 (ITS-2) veswaa3luldald ¢
formosanus 14 primer LC1 : 5° CGA GTA TCG ATG AAG AAC GCA GC 3 1ag Centsp : 5 CCA
ATG CCG AGA TCA CAG ACA AG 3’ TuuFAzen 25 ul fiuszneaude PCR buffer (10 mM Tris-HCL
pH 8.4, 50 mM KCl, 2 mM Mg?*, 0.2 mM dNTP), 0.05 U Tag DNA polymerase (Fermentas,
USA), 0.2 pmol 484 forward wag reverse primer lagdl thermocycling conditions ﬁ'ﬂ‘ﬁ initial
denaturation 94°C 1 w19, denaturation 94 'C 1 w19, annealing 55 "C 1 w19, extension 72 C 3
w7t §1u3n 30 cycles wa final extension 72 'C 5 w1 Faagldnnueives PCR products #i 367
bp (7)

MSALTILI cytochrome oxidase subunit 1 (COI) gene v®3Uan C. armatus Fudu
Uaniaslursduainsiiew 19 primer C. armatus Fwd : 5° TTC TTT ATA GTA ATG CCA ATC CTT
AT 3’ uar C armatus Rev : 5 AGT GAG AAA ATT GTT AGG TCT AC 3'Tuu§Asen 25 ul 7
Usgnauale PCR buffer (10 mM Tris-HCl pH 8.4, 50 mM KCl, 2 mM Mg?*, 0.2 mM dNTP), 0.05

U Tag DNA polymerase (Fermentas, USA), 0.2 pmol 984 forward kag reverse primer Lol

thermocycling conditions @41l initial denaturation 95°C 5 419, denaturation 95 'C 30 Ju1,
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annealing 60 "C 30 Ju19, extension 72 'C 90 U9 31UIU 40 cycles kg final extension 72 C
5 Wit Feazldimnuenives PCR products 7 251 bp

NF91NMINITRNTIVIUTUBUAI8N15YIN PCR 4a3 PCR products NkAazgnuuiwen
YUY 1.7% agarose gel INUUETDUAIEY ethydium bromide wagaduniaves DNA band nnels
w@s UV A7e Gel Documentation System (DNR Bio-Imaging Systems, Israel)

4. pszvidoya

a

ANUYNYDITEUE metacercariae VoINETusarvlianazauynveslanianyinmieg i
NUN15LS28E metacercariae HABAIUAINUFUNUTTLNINISLEE metacercariae VBINYNThABLINN

furinveslanidnnusazunas aggniasiesilaglusunsy SPSS version 16.0
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NaN1598LazaNUs1gNa

1. wilauazsuaulanindadtegeanussitlugasy
Uansdamgifisuninunasilugueuluassineniutsvuasiuilndifes 1w 7

wasi Tiun thunatann thuysaseis druneuas thumuesiuma thunussassiies thuun

uutosuazdnunuenwaaINAAINaALIAgIADTUTITIU 31U 3 Wit Lok natnandLne

13UV AamanYurutIuyNg wazaandayusutuwdrdululanduanandieuie 1a

Y
o v o

gnihandeihningin duinwiu seyviinvesuan wavinvuin Uaruseuna 5 - 10 67 nuaazunas
gngueonI LiensI9gsEuE metacercariae wosnesluliifiviaan Uananunasiinsranusyey
metacercariae 713 TiuA Yanainthuysaseds (Uil 1) uazrananyuyutuungs (Ui 2) van
MnTaEaIunas S1uau 215 # Idun Uanaandhuysaseds 135 6 wastananaainanguautiiy
U 80 1 (519 1 wae 2) Idgndensneidulesiutdu uaznsi9gsees metacercariae nioufy
syyrilnvoanensluly

nnssyyrdalaidedsantiuysaseis daulvgiluvainseds (Puntioplites falcifer)
91 f1 (67.4%) 998311 Av Yarlan (Cyclocheilichthys enoplos) 23 @2 (17.03%), Uainglileu
N318 (Puntius brevis) 7 §2 (5.16%), Ua1agliegua1d (Barbonymus gonionotus) 6 #7 (4.44%),
Uanlddunuas (C. apogon) way Uaruniasey (Henicorhynchus simensis) siinaz 2 ¢ (1.48%)
wazuainien M‘%aﬂmﬁgj (Epalzeorhynchos chrysophekadion), Uaﬂa%JEJEJQﬂﬂéJ’AEJ (Labiobarbus
leptocheila), Uannzieunas (Barbonymus altus) waglainseguan (Hampula dispar) ¥inag 1
§1 (0.74%) dhuvardegnsnnaanangurutiuudss wolaniaun 3 4l Iin Jarldiunung

(C. apogon) 313U 33 M1 (41.25%), Yanseguan (H. dispar) 314U 22 i1 (27.5%) wag Yailan

(C. enoplos) 25 #7 (31.25%)
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3UN 1 5¥8¥ metacercariae (§nas¥) Nusnamatlusduaingiisuainysaseia wudtvan

A18E1983119U metacercariae MUTIUMNTIWINNN widildaunsaseyviinues metacercariae

g1

3UN 2 s883 metacercariae (anAsd) NuTIwWatlusdvameLiieunaaInanyusu i uuIEI9
Fududarnynduduldandisuie wdremnvglunainvewuyy 990w wuiruaidiegied

71U metacercariae NUSLIUNINTIUIUNIA Lwiém;ia’mqsmzqsnﬁﬂ“uaa metacercariae 19

2. NIATIINUTLYL metacercariae Voawen3 Ul ludld
31NNINTIAN T metacercariae N18lANARIRaNTIAN (A15199 1 Uaz 2) WUl Svee

metacercariae 1M TIANUVAINNIYIATERNILALEUIUIY (AAIAYUVUUIADD) ANFY 231
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metacercariae wUadu metacercariae mmjmszﬁﬂ 165 metacercariae WAZANNANIUIE (AN
YUYUUIAII) 66 metacercariae lnadrulng 1Wussee metacercariae v9ane3luldanld
Cestrocestus formosanus (Ul 3) AaLdu 21.21% way 34.85% AU 91NN15ATIMTLLE
metacercariae TuUa19NY3aseie Wuseer metacercariae a3 C. formosanus etuuainseds (P.
falcifer), Yanlan (C. enoplos), Ya1n1e1 wseuandy (E. chrysophekadion), Ua1ngiiieuuny (8.
gonionotus), Yald@iumuas (C. gpogon) uazUainseguan (H. dispar) sete metacercariae v99
weSluliEdTnsanusesann A seue metacercariae W03 Haplochis pumilio (gﬂﬁ 5) uag H.
taichui (E‘Uﬁ' 4) lngnusEue metacercariae V03 H. pumilio 10.91% WarWUILUs metacercariae
YN H. taichui 1.21% S¥8¥ metacercariae V84 H. pumilio Hupsranuly Yainses (P. falcifer)
wagUailan (C enoplos) d@1usguy metacercariae 994 H. taichui Tudanlan (C. enoplos) Wiy
drulanasesgnndiy vise Labiobarbus leptocheila liwussee metacercariae vaangnsluliliviln
Towae (An37971 1)

NnMIasavaildnaangusutiuudgs fadulafivinduivinandisuie wuin
Uanfigtushunedidng 1w Yanldfuniuas (C apogon), Uanseguan (H. dispar) way
Ualan (C. enoplos) Fauaumanil nsranUsEes metacercariae 104 C formosanus 34.85% lag
maawusluﬂmﬁga 3 ¥UM Y88 metacercariae ﬁmsmwmaﬂaam Ao S¥Yy metacercariae VDI H.
pumilio lagns3any 4.55% luualdduniuwas (C apogon) wazUainseauan (H. dispar) warseys

metacercariae 904 H. taichui 1.52% Tulanldduniuen (C. apogon) (57971 2)
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gﬂﬁ 3 S¥ug metacercaria ¥8snesluliianld C. formosanus %ﬂﬁgﬂﬁ’lﬁ uazdl excretory bladder

ANELATBIMINENINUIMYITEFUM X (gnesd)

50 um

U 4 288 metacercaria vonenSIUliidld H. taichui Sednuwaiznauwasivunuesiuduguing

U31Iad ventral sucker (§nes¥) veadinens
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50 um

JUTN 5 svtg metacercaria vaInenslulddnld H. pumilio Fadnvurnauuasivununiesiudugy

# | U ventral sucker YaeiaNes Jsarnniwaziiiumunulidauin (@nesd)

UBNIINATIAINUTELY metacercariae Y0Ine15Luldanlduling19e uad 858 metacercariae
lanunsaszysiald lneUandieg19ainyisaesunaiisses metacercariae Mlanunsaszysiale

UAUDY 64.5% S¥er metacercariae ﬁlﬁamwmzq%ﬁmmwm%ﬁ (unidentified metacercariae)

nvisaemraln (U7 6) azgndndliazeindae 0.85% NaCl waziulin -20 °C Lilesonisann

DNA siald



3U# 6 sv8e metacercariae #lilanunsnssyriinvesnesla Fegnialveglungu unidentified

metacercariae
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M19197 1 91UIUVBITEE metacercaria vaaneslulilaldandiegislaininyaseis 6ne13u15u Jminguasysil
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Fish species Number of Width Length Number of Number of metacercariae classified based on morphology species specific Total of
fish vin T vax | vin T o0ivia metacercariae (%prevalence) metacercariae
examined recovered per
(em) | (em) | (cm) (cm) host (V) O. viverrini H. taichui H. pumilio C. formosanus unidentified

Yanszda (Puntioplites 91 4.5 9 11 21 0.37 (34) - - 10 (29.41) 9 (26.47) 15 (44.12) 34 (14.72)
falcifer)
Janlan, Soldier river brab 23 3 7 14.5 24.5 3.49 (80) - 2(2.5) 8 (10) 23 (28.75) 47 (58.75) 80 (34.63)
(Cyclocheilichthys enoplos)
Uanian, Yandy 1 5.5 20 11(11) - - - 1(9.09) 10 (90.90)- 11 (4.76)
(Epalzeorhynchos
chrysophekadion)
Yanasougnnde (Labiobarbus 1 55 20 - - - - - - -
leptocheila)
Uanldmumunsg, Beardless 2 4 5 14 15.5 6(12) - - - 1(8.33) 11 (91.67) 12 (5.19)
barb (Cyclocheilichthys
apogon)
Uamziiieuu, Java barb, 6 2 3 75 9.5 2.17 (13) - - - 1(7.69) 12 (92.31) 13 (5.63)
Silver barb (Barbonymus
gonionotus)
Yamsiieunsie (Puntius 7 2 3 10 12.5 0.43 (3) - - - - 3(100) 3(1.3)
brevis)
AzLiBuNey, Buaz, Red tailed 1 4.5 13 6 (6) - - - - 6 (100) 6 (2.6)
tinfoil (Barbonymus altus)
dJarwmades, Siamese mud 2 23 | 28 | 105 125 1.5(3) - - - - 3 (100) 3(1.3)
carp (Henicorhynchus
simensis)
N3EgUIN, Eye-Spot Barb, 1 4 16 3(3) - - - - 3 (100) 3(1.3)

Spotted Hampula Barb
(Hampula dispar)




! 17UY99588Y metacercaria

M15197 2 91UIUVBITEUE metacercaria YaInesLullianldandiegrslarnnaaiagusutiuuas (§uuie) snnalavgau JInin

20

guUaTIYETl
Fish species Number Width Length Number of Number of metacercariae classified based on morphology species specific Total of
of fish | Min | Max | Min | (N)!Max | metacercariae (%prevalence) metacercariae
examined | (cm) | (cm) | (cm) | (cm) | recovered per O. viverrini | H. taichui | H. pumilio | C. formosanus unidentified
host (N)*
Yalddunung, 33 3 4.5 9 15 1.26 (26) - 1(3.85) 1(3.85) 14 (53.85) 10 (38.46) 26 (11.26)
Beardless barb
(Cyclocheilicthys
apogon)
NI¥guym, Eye-Spot 22 3 5 12 20 1.1 (20) - - 2(10) 6 (30) 12 (60) 20 (8.66)
Barb, Spotted
Hampula Barb
(Hampula dispar)
Uanlan, Soldier river 25 3 |44 | 7 10 1.25 (20) - - - 3 (15) 17 (85) 20 (8.66)
brab
(Cyclocheilichthys
enoplos)

L 91199588y metacercaria




21

3. mssz‘qﬂjﬁmaa unidentified metacercariae 1835 polymerase chain reaction
DNA %84 unidentified metacercariae 31nYsaseiauazaNaaInyuuiIuuEs gniunly
Uy template Tun1siiing1uIutu DNA drewaila polymerase chain reaction lagld primer 7

Juwrgdunerslulddvuazwedluldanlddue O. viverrini, C. sinensis, H. taichui Wag C.

¥ '
= a 1

formosanus WU & band 999 DNA LAATUNGAILAUS 367 bp W @INTLALSIUIUTY DNA 181
unidentified metacercariae Ing/ld primer fisumziu C formosanus (g‘dﬁ 7) wsildddl band 2949
DNA inTumndsandliius uandy DNA vos unidentified metacercariae Tngld primer fismnziu
O. viverrini, H. taichui Wag C. sinensis (gﬂﬁ 7 1ay 9)

Band %83 DNA 1AnTufsnssfusiumis DNA w83 C formosanus légndnuazdsluiinsizs

¥ v

a o v a = ¢ = PN o v a a caY Yo Aa .
yipvesdrduiiandlolng wazsiuSeuiiguduindlelnanlafiudeyaniieglugiudeya (National

Center for Biotechnology Information; NCBI) Ingllusinsu nucleotide blast wuandlanauiiamg

Tolnsinsafudu ITS-2 ves C. formosanus (3U71 8)

100 bp DNA 1 2 3 4
Ladder

500 bp

4= 367 bp
300 bp—

200 bp —

100 bp—

5U# 7 PCR products 484 pool unknown metacercaria MgnLiyI1UIUAIY primer NN U

v

nesluld@u O. viverrini (lane 1), H. taichui (lane 2), C. sinensis (lane 3) way C. formosanus

(lane 4)



22

Sequences producing significant alignments:

Select: All None Selected:0

i1 Alignments o
Max | Total Query E

Ident | Accession

Resuipto score score cover value
) Centrocestus formosanus 5.8S ribosomal RNA gene, partial sequence; internal transcribed spacer 2, complete sequ 364 364 100% 2e-97 100% K.J630836 1
) Centrocestus sp. PWK-2013 isolate Worm_186-6 5.8S ribosomal RNA gene, partial sequence; internal transcribed : 364 364  100% 2e-97 100% KF658456.1
[} Cenftrocestus sp PWK-2013 isolate Worm_186-11 5 8S ribosomal RNA gene, partial sequence; internal transcribec 364 364  100% 2e-897 100% KE6584551
JQ390545 1

) Centrocestus sp. MK-2012 isolate C1 5.85 ribosomal RNA gene, partial sequence; internal transcribed spacer 2, co 364 364 100% 2e-97 100%

) Cenfrocestus sp. MK-2012 isolate C3 5.8S ribosomal RNA gene, partial sequence: internal transcribed spacer 2, co 359 359 100% 1e-95 99% .JQ390547.1

AY245699 1

] Centrocestus sp. RD-2003 18S ribosomal RNA gene, partial sequence: internal transcribed spacer 1. 5 88 ribosom: 331 331 100% 2e-87 97%

UM 8 wanisiSeuisuarduiinadlelnanlaainnisiiiudiuiu DNA 989 pool unknown

metacercaria A28 primer A9UN12AU C. formosanus Wu31 DNA 7ladaauadnsadsiudu ITS-2

(Internal transcribed spacer 2) 989 C. formosanus

100 bp DNA 1 2 3 4
Ladder

500 bp—

300 bp -

200b
: = 162 bp

100 bp -
3U#1 9 PCR products 984 unknown metacercaria @49ntfitI1UIUAIE primer NN AUNYT
Tuliddiu 0. viverrini A1Mu813u8 PCR products Miiud1uiuls a8 162 bp (lane 1 : negative

control (no template), lane 2 : O. viverrini metacercaria 911 endemic area, lane 3 : unknown

metacercaria mmq’aaszﬁa, lane 4 : unknown metacercaria mnmmmmuﬁmmdaa (@une)



unil 5

ayUuasdaiauauue

' 1% ' 1%
S 1o 1 = A

npsgiueandeaniienauaseglunufiuinyaneuais@dudinyaduwitiaiendn waed

9 Y

v 1%

wit1a11A199 Bnvianganvn wu aneuiedusdiianvivesudiiyaiinaniu s1nesutisu

Y ' '
A4 A o a a 4« &

Jainguasvs il uenanuatianudd lunungneinsutisuddunaniniafudug nduaiv

14 1% '
o

§98 WuNPONNIINLLUIA197 Ivues U9 1y wazuvaalidus Nuywdadiadu (Aun

http://www.haii.or.th/wiki/index.php)

(% 1%
0o a a

nstunaniay viliddaluasivdmatgviiaunegendeluunaadiiaing lnenizdan
Tusduaaeiieudadulaadiinasiigesvemensluldiu O. viverrini Saduvaninuwiulaluuin

Wa WU Yanseguan (H. dispan), Yanu1iun (C. apogon) Uamgiileunse (P. brevis) Ua1vniases

1%
P

(H. simensis) ugiu (Au : http://home.kku.ac.th/pracha/) Fsuatmaniduleadfivunzause

weSlulddu O. viverrini Taaiis1891UN1SASIANUTLELRAAMD metacercaria ¥aIwenslulisu O.

Y v
N w

viverrini luuamanl nelusewealnewazUsemadus lugiinaeWens Jueenidesls wu Ju (39)
Feaww (40) wazan (2) \Jusiu

lun1sdsraauynvesssesiinge metacercaria vesnenSluldsiu O. viverrini luvaiunin

(% (%
[ v

‘:‘{’ Y o o v 1 Ay v J g a I % o 1 :,I 1 1
Asadl lvihnisdrsalulaidegrsiilaannivastiiuanaeiudiuiy 10 wias lagis 10 ARIUUDY

(% [
1

TuiungneTudIsIukazdl 1 wnas Ao natntiuuidde agluiuiidnnainvgauusiifiunin

[y

c

1%
=

UNBIFUTITIU Fminguasvsdl wraauiluiiuiidinensudisulsenaunlgunaiiniy

]
= ¥ =

SITUVIRIINIU 7 una il wagnainan 2 wiae unasdnia 7 wnaad ddnvugiinaigadany fe i
[ < S A = | £% < % degw A o v A ) 14 !
anwauzidunuesimieds eglndyuvy WWuuvadahnlimvanieSuuseniluaiiSeuvseis loun
trunavaivy Yrugsaseiia Yiueeuay drunuesiuma Ununuesassios Unuunlvuutosuas
Trunuen diunainaniulunainanredtneNzudisnu 1 Wi uaznaInanvesguudn 1 uwis
Aa AaREAYNYLTINYYY Watvealanvglunainaniia 2 wie IANULANANNAY Waeian
Y83UaNvEluna1nan et 8113uTITU takn NAYA1Y1I MnaRe YIeTred WnasiuIvesand
v I = Ao vy ° ] oA =
elunananyuruiiuyvg fie Yanidulaandilay druuvamuvesUariuglunainanyuyy

P1UUIdI A9 AUy FIrtavesUanaulaanrainie 10 unasi danuaateaasiulaziy

1%
o

Jarinulavesluguinya laun Yainseds Yanwnades Yanwniun Yailan Yanseguan van

q

= < ¥ gj a 1 %
PZINEUNIIE LUUAY UBNAINUL Ua1uNTun 1iu Ya1912a598 Uainiun Uainseduyn tazdan
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peiiounsie Wulsadinuizauveissesfnme metacercaria BaIneSTuldifiu O. viverrini uag

wesluldanldoue

LY
o A

NAIINNTIUVUNATINVBIUA AL TEUTTAT0IUaFI9E19Ua7 Uadaeg19aiiunannivasiiii

LANENeiU unasazUseanns 5 - 10 fa lagniunsiagnisilssey metacercaria NUTIUN1YTE

¥
Y B =2

a v Y ¢ & aad o v Y Aa aa a 5%
ﬂiU@'ﬂﬁJﬂﬁaﬂﬂanﬁiﬂu G?N']ﬁu‘VlWiﬂaqﬂqiﬂmiﬁ"ﬂ‘wrnl’ﬂaQuqmﬂﬂaqmﬂﬁgﬂgﬁﬂﬁal L39UVU 11]9']@@

Fonauwazdealdanglunisdesvanniemaila pepsin digestion agslsAniy A5Tiduiiieenis

v oo
o A

nsaagludesiumiriu dildansassyriinves metacercaria Ainsaanuld dadu Yaranunasii
MIIANUTEUY metacercaria ﬁu‘%nmﬂ‘%w‘%amngmjﬂmeiaaé’amﬁul%ﬁt,ﬂﬂ%uﬁwwlﬂﬁﬂ pepsin
digestion Lﬁ’eJLLEJﬂLmSSEJz metacercaria aaﬂmmmﬁaﬂm LLﬂﬁzUjﬁﬁWﬂ@ﬂﬁsm metacercaria
aelindesganssmy Inogdnuasdugiuinet msdeudiveswingeu dnway excretory bladder
Husu Fevilvianansoseyriiaves metacercaria Ifusugty

1NNTATIINUTLYE metacercaria NUTNUATUNTOMIYDIUANINY saTe LAz AAR
s eldvinsfuiegalamnuraadanaifisidiy uiidesinanimeniafiuasuulas
warUsinaniluwasinanas vliusinadandeedilddsnaudesniiiaanisally Seeravilid
auaaaadsulunisulanaiiosaniisiuausegnedos sgaslsiny Sruauvariommndildlu
nsAnunfifedu 215 @ Fafisanesdenisuseidiuainugnediandng veenisiissezinde
metacercaria ¥oang15luliluUa1d19819 wazaINN190 33995888 metacercaria Aelindos
qanssmiiflesyyriinvaames nuth Yaraniaesundsilsves metacercaria vaaneslulsidnld ¢
formosanus (25.11%), H. pumilio (9.09%) wag H. taichui (1.3%) Lsns1alinuszyy metacercaria
yaaneFluliidu O, viverrin uaziiszey metacercaria UNsviadilianusnszyvila (64.5%)
meatacercaria ﬁlajmmmizwﬁmlﬁmmﬁ (unidentified metacercariae) laiunain DNA way
finswautuiudiemaiia PCR lae primer #isnmnefunersnensluldianld ¢ formosanus, H
pumilio, H. taichui wazwesluliidu O. viverrini wu DNA band AnTunssiumia 367 bp %8931
g 1191 DNA F1g primer iduwiefuBy ITS-2 was C. formosanus

31NN1TATIVTEYY A9 metacercaria Mglinaasganssa wagnani1511 PCR 990 DNA

A A

Y83 meatacercaria Mlda1usaseyviiala wudi szue metacercaria @dulug Anvlulaiuidng
arfeluysaseisuazanauialuszes metacercaria vosneSluldanld C formosanus so4a3u

Ao H. pumilio wag H. taichui AUEIAU
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we Sl C formosanus \unegluldinuasausnlugiv uslulagdununisfianens
indluau Insdnnusiudunisianesluldefindue wu O. viverrini, H. pumilio, H. taichui,
Prosthodendrium molenkampi, Phaneropsolus bonnei Wudu Tuussinelne W‘Uﬁgﬂ’mﬁaﬂwmﬁ
C. formosanus Naiadedlval 31U 1 918 (41) dunsdrsialulssinaany wuddie 7 57¢ Nife
a a & = Y o v Aa a a V&
wesyiail (42) luussmalneg faudaslisenuduieiifiane1s C formosanus Wigs 1 918 wANY
F189IUNITATIINUTZYE metacercaria Vosne1dvdalluvaiurdavatesie (7) (43) (43) Uu
wneauIMInUszInsdainssulssmulanindanuuagne v Aenavililleniafane dviing
9
weSluldl H. pumilio wag H. taichui dluneSluldaldvunedn dszesiiduivenduay
Tudldidnvesdnidesgnimeuusiniiauieg wenslulidldmardlinelifanedanmuazeinis
Mepadniiguwss onafiennistinvies visuds Uanuiuvies esnnsseziiuisvoanendazilas
anadluTudldidn winsfianeSmand sauvianenslulddld C formosanus Mluanvsueinis
< < % & = v al 1 £ o P I
Juliadng deeq Tuuszynsiu awnsavenisavewdeiligndeddunisfuusenuemisilivgs

Ignnew saudsnuvasnislunuemsveuyuLue 67

=

nsnsiagsvesinsevamesluliluanianiondeluwanilndyusunievarindangn

Y

wnnglunain wenatnazyhlimsudeyarmiugnveansfaneislulaiuds duduuslonilunis

Maulgurgdasiunisiane1sainnsiudaigne Aue wasdienseuliussyvuiinng sednse ey

'
] A

N1550UENUDIMITUNINETY a813l5ARNY N1sANEIASIlFlveaAnluE 099 uIULTaILAY
Fruulaiieds uadeyarugnvesnishianerslularfiliuandunisfnwesell aunsaldidu

PoyarUasilunisuenaiusuusvesnsiisserindevasmensluldlulaniialaegesnsng wazud

Ly

sedafisnenugiaslsaneslulifusazuzisvioundey uianuanis@nwassiindunsialinuszey
Ansovasnedluliisu O. viverrini Tulaidiegame dso1awliesnaindediinilananiuiuaidneiu

Usnauiuwnaniimfuluiminguasesfdiidnuaunin nsesiagnsianeisveslarlunnuvasin

v
o a

[ £ [ a a s ! 7 a 2/ @ < |
g1adululienn msviunuinuglimanssenitanuynuesUlslsane sluldfuuasuzisviound

fuunasRafuludminguasivsidl urazdqelidlonansranuunashfiiluwnasiniiulaadues

A A ! !

wesluldieu O. viverrini T94183u wananuu n1sienesluliiduannlarindnnansudsannuma

Y

1% '
o a
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a 1
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YHUAR19 WU Uauanienisiinaastinvesmedludaingey nssiuiuaielviing veuilienaly

guuzilunsdnastinveseSlivunluegennis
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Survey of trematode metacercariae in in cyprinoids fish from Warinchamrap district, Ubon
Ratchatthani province, Thailand

J. Sripa’, B. Sripa, N. Kiatsopit, S. Piratae

Objectives: Ubon Ratchathani province is a part of North-East Thailand where prevalence of opisthorchiasis and
cholangiocarcinoma has been reported. This cross-sectional study was performed to elucidate the status of trematode larvae
infection in cyprinoids fish in this area following mass treatment and campaigns by Thailand’s public health agency over the
past few years.

Methods: Cyprinoids fish samples were collected from April 2012 to August 2014. To investigate the infection of trematode

metacercariae in cyprinoids fish, a total of 250 fish samples was randomly collected, identified fish species and examined for
metacercariae at the fish-s tail before being taken to the artificial digestion method. The sediments from fish digestion were

examined for metacercariae and identified species level base on their detail morphologies under stereomicroscopy.

Results: From examination for trematode metacercariae in fish, three species of metacercariae, Haplorchis taichui, H.
pumilio, and Centrocestus formosanus, were found to be prevalent in the fish hosts, whereas O. viverrini metacercariae was
not detected.

Conclusion: This study showed the lack of O. viverrini infection in cyprinoids fish. Prevalence of H. taichui, H. pumilio, and

C. formosanus were reported. Also, this study provided new information about infection in first intermediate hosts of
zoonotic trematodes in this area.

Key words: Metacercariae, Cyprinoids fish, Ubon Ratchathani

Introduction
North-East of Thailand is endemic with parasitic infection. High rate of helminth and protozoa infection in people

living in this part of Thailand has been reported continuously more than 10 years. Many factors including the suitability of

topography, optimal climate, availability of intermediate host and poor sanitation of habitants are promoted high incidence
rate of parasitic infection in population of this part of Thailand. Ubon Ratchathani province is an interesting area that located

in lower part of North-East. Warinchamrap district was an area that proven high number of cholangiocarcinoma patient (data
during 2002 - 2011) (Hospital Based Cancer Registry, 2002 - 2011). Moreover, high prevalence of Opisthorchis viverrini and
other helminth infection in habitants was also reported from this area (Report of Civil Society Forum of Hospital, 2011~
2012). This would indicatethe distribution of first and secondary intermediate host of parasitic trematodes as well as
unchanged eating habit of local people. The exits of specific intermediate hosts of parasitic trematodes are significant factors
to promote complete of complicated life cycle of these parasites. Fresh water snail, Bithynia goniomphalos and cyprinoids

fish that common found in this areas are considered to be of medical and veterinary public health significant since they were

found as intermediate host of carcinogenic liver fluke, O. viverrini and other intestinal flukes.

However, there was no studies concerning of trematode larvae stage in these intermediate hosts. To elucidate the
status of trematode infection in both freshwater snails and cyprinoids fish, the cross-sectional study was performed in area of
Warinchamrap district. This epidemiological situation from this study could be provided importance information of
trematode infection. Moreover, this is the first step to give a rough idea of the infection rates in humans and animals
surrounding the areas and also force the effective control of parasitic infection.

Materials and Methods
1. Study areas
The study areas were explored using ten years backdated data of cholangiocarcinoma patients from Ubon

Ratchathani Cancer Hospital, Ubon Ratchathani. The habitat and number of CCA, opisthorchiasis and other parasitic



infection patient during 2002-2011 were determined to identify risk area for these diseases. From data review, Warinchamrap
district also showed high number of CCA and parasitic infection patients. This indicated the existing of factors that promote
parasitic infection in habitant including trematode intermediate hosts; Bithynia snails and cyprinoids fish. Thus, rice fields,
canals and ponds that plenty cover in this district were the sites for snails and fish collection.

2. Samples collection and identification
Collection of cyprinoids fish

Cyprinoids fish samples were random collected from natural ponds and canals in the rice field of Ko-ae sub-
district during April 2012 to August 2014. All fish were examined for trematode metacercariae at caudal fin and fish-s tail
under light microscope. 250 fish samples that present metacercariae at their fin were transferred on ice to Tropical Disease
Research Laboratory for artificial pepsin digestion. Fish samples were measure in body length and width, weigh and species
identification. Fish samples were grouped according to fish species before carried out to digestion process following
previously described (Srisawangwong, Sithithaworn, and Tesana, 1997). Briefly, Fish were homogenized in blender then mix
with 0.25% pepsin (Sigma Aldrich, USA)and 1.5% HCI in 0.85% NaCl solution. The mixtures were incubated in shaking water
bath at 37 °C for 1 hour. After that, the mixtures were filtered through a series of sieves including 1,000, 300, 106 and 250
um mesh, respectively. The filtered mixtures were precipitate in sediment jar in 0.85% NaCl solution until supernatant became
clear. After the supernatant was clear, metacercariae in sediment were identified under stereomicroscope base on
morphological criteria. Intensity of trematode metacercariae was calculated by counting number of metacercariae divided on
fish species.

Results
Trematode metacercariae identification
A total of 250 fish samples consisted of 10 species of cyprinoids fish (Table 1) which found metacercariae at their

tail and,or caudal fin were subject to pepsin digestion and metacercariae identification. All species of fish samples were
infected with metacercariae in different prevalence. The common found trematode metacercariae were Centrocestus
formosanus, Haplochis pumilio, H. taichui with prevalence of 25.11%, 9.09% and 1.3% respectively. The common fish that
caught in this area were Puntioplites falcifer, Cyclocheilichthys enoplos, C. apogonand Hampula dispar. From this survey, all
these common fish were also infected with zoonotic trematodes including C. formosanus, H. pumilio and H. taichui with the
difference metacercariae burden per host. Among these fish, H. dispar was showed highest of number of metacercariae per
host than others. In addition, 64.5% of metacercariae isolated from all fish were indicated as unidentified metacercariae
(Figure 2).

Discussion
Prevalence of zoonotic trematode in intermediate and definitive host has been reported in many areas throughout

Thailand, especially in the North and North-East. However, there was lack of information of zoonotic trematode prevalence
in specific host from lower part of North-East of Thailand. This study would be the first report that showed the status of
zoonotic trematode infection in specific intermediate host, B. goniomphalos and cyprinoids fish from Warinchamrap district,
the area that accumulated with high number of CCA, opisthorchiasis and other parasitic infection patients.

Variety species of cyprinoids fish were collected from canals, rice fields and natural ponds that cover throughout

area of Warinchamrap district. These fish samples were found infected with various types of zoonotic trematode
metcercariae. This might due to the fact of the spread of animal and human feces into natural water resources that might

allow parasites transmitted quickly and easily to their appropriated intermediate host. In addition, prevalence of infected



cyprinoids fish were represented complex and suitable ecosystem for trematode life cycle in this area. Though, the incidence
of CCA and opisthorchiasis has been reported but there was no O. viverrini larvae infected in cyprinoids fish.

Although, C. formosanus is the zoonotic trematode that has been reported in intestine of dog, but recently seven
patients from Lao PDR were found mix infections of C. formosanus with O. viverrini and H. taichui (Chai et al., 2013). This

infection was cause of varied symptoms in patients including epigastric pain, indigestion and occasional diarrhoea but less of
relationships with C. formosanus infection. Because of C. formosanus infection was stated that cause from frequently

consuming raw or uncooked fresh water fish thus the attention should be paid to people who favour consume this kind of
food.

From survey of matacercariae in cyprinoids fish, the common local fish species were found infection with varied
species of intestinal trematode. Moreover, screening for metacercarial infection by examined fish caudal fin and fishs tail
under light microscope before carried out to artificial pepsin digestion were used in this study. This screening examination
technique was benefit in reducing the cost and time consuming in fish digestion. However, this technique cannot identify the
metacercariae in species level. Thus, fish digestion with pepsin enzyme to isolate metacercariae from fish meat still important
for identify the metacercariae base on morphological criteria. However, in this study, numerous of unidentified metacercariae
were found. These metacercariae were atypical morphology and were not effective for identifiable metacercariae. To
identified these atypical metcercariae, conventional PCR with specific primer would be the appropriate method since
specificity and sensitivity has been reported (Pitaksakulrat et al., 2013).

From this study, parasitic infection in cyprinoids fish from Warinchamrap district are important in monitoring
medical and veterinary public health in this area. Moreover, data from this survey are provided important information on

ecology and host-parasite relationships of trematode infections. However, this information would be changed according to
many factors. Thus, monitoring of the status of parasitic infection in these intermediate hosts should be performing regularly.
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Table 1 Prevalence of fish-borne trematode metacercariae in cyprinoids fish from Warinchamrap district, Ubon Ratchathani province.

Fish species Number of Width Length Number of Number of metacercariae classified based on morphology species specific Total of
exaf::ned win T v | vin T 0'via :::::j;a:r (%prevalence) metacercariae
(em) | (em) | (cm) (cm) host (V) O. viverrini H. taichui H. pumilio C. formosanus unidentified

Puntioplites falcifer 91 45 9 11 21 0.37 (34) - - 10 (29.41) 9 (26.47) 15 (44.12) 34 (14.72)
Soldier river brab 23 3 7 14.5 245 3.49 (80) - 2(2.5) 8(10) 23 (28.75) 47 (58.75) 80 (34.63)
(Cyclocheilichthys enoplos)
Epalzeorhynchos 1 55 20 11 (11) - - - 1(9.09) 10 (90.90)- 11 (4.76)
chrysophekadion
Labiobarbus leptocheila 1 55 20 - - - - - - -
Beardless barb 2 4 5 14 15.5 6(12) - - - 1(8.33) 11 (91.67) 12 (5.19)
(Cyclocheilichthys apogon)
Java barb, Silver barb 6 2 3 75 9.5 2.17 (13) - - - 1(7.69) 12 (92.31) 13 (5.63)
(Barbonymus gonionotus)
Puntius brevis 7 2 3 10 12.5 0.43 (3) - - - - 3 (100) 3(1.3)
Red tailed tinfoil 1 4.5 13 6 (6) - - - - 6 (100) 6 (2.6)
(Barbonymus altus)
Siamese mud carp 2 23 2.8 10.5 12.5 1.5(3) - - - - 3 (100) 3(1.3)
(Henicorhynchus simensis)
Eye-Spot Barb, Spotted 1 4 16 3(3) - - - - 3 (100) 3(1.3)

Hampula Barb (Hampula
dispar)




Figure 1 Trematode metacercariae infected in cyprinoids fish from form Warinchamrap district, Ubon Ratchathani

province. Cyprinoids fish that found metacercariae at their caudal fin or fish's tail were carried out for artificial
pepsin digestion. Metacercariae of intestinal trematodes; H. taichui (A), C. formosanus (B), and H. pumilio (C) were

found infected fish samples.
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