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Abstract

Background and Objectives : Gastropods are economically important and also play a significant role in medical
malacology as intermediate hosts of various trematode parasites. Trematode infections of humans and animals are
generally classified into four major groups: liver flukes, lung flukes, intestinal flukes, and blood flukes.
Each trematode group is transmitted from the definitive host to freshwater snails that serve as the first intermediate
host, where the larval stages multiply asexually to increase the number of trematode larvae within the snail.
The cercarial stage released from snails then infect the second intermediate hosts and develop into metacercariae,
the infective stage found in second intermediate hosts in aquatic animals such as shrimp, snails, crabs, and fish.
These metacercarial stage develop into adult flukes in the definitive host following the consumption of raw
or undercooked food, except for blood flukes, whose cercarial stage is infective and can directly penetrate the skin
of humans and animals, causing schistosomiasis. Trematode infections are found in many areas of Thailand.
Knowledge of the distribution of snails that can serve as intermediate hosts in aquatic habitats can provide important
information for assessing the risk and epidemiology of trematode infections. Therefore, this study aimed to
investigate trematode infections in gastropods and to identify the species of trematodes infecting gastropods
in Saraburi Province, which is one of the provinces where outbreaks of paragonimiasis have previously been
reported in Thailand.

Methodology : Snail samples were randomly collected from natural water sources at 13 sampling sites in 5 districts
(Wang Muang, Muak Lek, Kaeng Khoi, Mueang Saraburi, and Sao Hai) in Saraburi Province, Thailand, in June 2023.
Snails were collected by hand picking and scooping method using the counts per unit of time method, with five
collectors sampled for 10 minutes at each site. Parasitic infections were examined using the shedding and crushing
methods. For the shedding method, snails were placed individually in plastic cups containing dechlorinated water
and maintained overnight, after which cercarial emergence was examined under a stereomicroscope.
The emerging cercariae were described as the morphology based on living cercariae which unstained or vitally
stained with 0.5% neutral red. Measurements in micrometers were taken from 10 specimens fixed with 10% formalin.
For the crushing method, snail shells were cracked, and the digestive glands were then examined for larval
trematodes under a light microscope to estimate trematode infection rates in the gastropods. Snail species and
trematode larvae were identified based on morphological characteristics.

Main Results : A total of 970 snails were collected and identified morphologically into 15 species. The species
identified were Radix rubiginosa (5), Bithynia siamensis siamensis (187), Rivomarginella morrisoni (1), Mieniplotia
scabra (118), Melanoides tuberculata (8), Tarebia granifera (362), Anentome helena (183), Mekongia swainsoni

braueri (8), M. s. swainsoni (2), Filopaludina filosa (1), F. sumatrensis polygramma (23), F. martensi martensi (63),
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Indoplanorbis exustus (6), Gyraulus convexiusculus (1) and Pomacea canaliculata (2). The prevalence of cercarial
infection in snails was investigated using the shedding and crushing methods. Fourteen snails were found to be
infected with cercarial larvae. A total infection rate of 1.44% (14/970). Infected snails were found in five snail species,
with M. scabra exhibiting the highest infection prevalence. Cercariae were morphologically classified into
three types and four species: type 1, Xiphidiocercariae (Maritreminoides obstipus and Loxogenoides bicolor);
type 2, Cotylomicrocercous cercariae (Coitocaecum anaspidis); and type 3, Parapleurolophocercous cercariae
(Acanthotrema tridactyla). However, this study identified several snail species in Saraburi Province that serve as
the first intermediate hosts for various trematodes. The data showed that five snail species in the families Thiaridae
(M. scabra, T. granifera), Viviparidae (F. s. polygramma, F. m. martensi), and Nassariidae (A. helena) can act as
the first intermediate hosts for intestinal flukes, which develop into adult worms in fish, frogs, birds, and humans.
Although the overall prevalence of trematode infections is low, the detection of medically important cercarial larvae
is useful for assessing the potential risk of trematode infection.

Conclusions : These studies were found snails variation species from Saraburi province, Thailand. The snails were
identified by shell morphology into 15 species consist of R. rubiginosa, B. s. siamensis, R. morrisoni, M. scabra,
M. tuberculata, T. granifera, A. helena, M. s. braueri, M. s. swainsoni, F. filosa, F. s. polygramma, F. m. martensi,
I. exustus, G. convexiusculus and P. canaliculata. Trematode infections in freshwater gastropods in Saraburi
Province revealed five snail species acting as the first intermediate hosts: A. helena, M. scabra, T. granifera,
F. m. martensi, and F. s. polygramma. Four species of intestinal trematode cercariae were identified: M. obstipus,
L. bicolor, C. anaspidis, and A. tridactyla. In addition, A. tridactyla infected the highest number of gastropod
species. Therefore, identifying cercarial species helps to assess the risk of trematode disease occurrence and to
understand their adaptation in intermediate hosts. This information provides guidance for enhancing the
effectiveness of trematode disease prevention and control in the country.

Keywords : trematode ; cercaria ; intermediate host ; gastropod ; Saraburi Province
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Figure 1 Gastropod collection sites at 13 locations across five districts in Saraburi Province, Thailand
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Figure 2 Habitat characteristics of the 13 sampling sites in Saraburi province, Thailand
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H3W

HBW

(B)

Figure 3 Shell size measurement of gastropods: (A) Conical snail, and (B) Flattened snail.

(Abbreviations : H, shell height; W, shell width; HA, aperture height; WA, aperture width;
HBW, height of body whorl; H3W, height of last three whorl)

' o

8. izmﬁmwm%sluiﬁimmﬁm G‘ﬂ‘ﬂmﬂm?ﬁﬂmﬁﬂwngﬂéwLLm@'j"mzmq yl mﬁ a16a (body) NTRINY/
laifinng (tail) daenslailivan/fiassuan uardoutsznauaesedanzsng o 543l eyespots, oral sucker, ventral
sucker, stylet, dorso-median finfold, caudal body, spine, pharynx, penetration gland Wag excretory bladder SApIT 9}
ANNAITNI9AANTAY Schell (1962); Schell (1970); Ito (1980); Yamaguti (1975); Krailas et al. (2012, 2014, 2022);
Veeravechsukij et al. (2018) waz Apiraksena et al. (2020)

9. Savunandeunealulilnansivennitimeeune 3l liveanasunnszantnglas udadanddae 0.5%
neutral red (L?"?mm\‘ié’qmiﬁm‘%u 1:10) Inaneadna 7 weunszanilaglasmaeudunin udailndasnszaninalas
uﬁ\wmﬁuﬁﬁﬁq@ﬂwwm%ﬁ@g“lumi@m’m'j“mmmmﬂ‘lﬁﬂﬁm naasqanssal neni1sdnA1AINNIIaRATAINENY
494 body, tail, excretory bladder, oral sucker, ventral sucker, stylet La% pharynx &1 15UA80UsT8LITDTAN T
ﬁﬁmmmLLfaﬂ@:ﬁqﬂﬁ@f‘fmmumqvl,ﬂwﬁqﬂmmgm%qmmu,fan (furca) WA NN AN R AT AR NN
Ineazyinnsdnaunavesiageunans luldoinas 10 6

10. nMsmusntayauaznisinazviaiiavesmeg aianegluld waznsRndefaseune3lu sl

10.1 mmqu%’mﬂ@mmwmﬂummﬁmmwmmLﬁmﬁzﬁ’ﬁm@wﬂmm’@:ﬂ;mLﬁuﬁq@ﬂ'w
102 AAseidnsnnsRndasseune syl luves uiasTiin

. o & Suauveniianide ()
fnaNshnmeLlsdn (%) = ————————x 100
Aaumassianun (52)
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anmsfudaetranendigaisnnumainlugnasng 7 28999UTAATEYT 99N 5 B1LND AU
13 amiusinesng dnsnanuasd g saAY 970 fa mmim:mﬁmmuﬁnwmsmqﬁmﬂwuﬁmmié’%@um
15 78ia Faki R, rubiginosa 5 6, B. s. siamensis 187 64, R. morrisoni 1 69, M. scabra 118 619, M. tuberculata 8 A,
T. granifera 362 §ia, A. helena 183 613, M. s. braueri 8 fin, M. s. swainsoni 2 69, F. filosa 1 §in, F. s. polygramma
23 6in, F. m. martensi 63 #n, I. exustus 6 AiQ, G. convexiusculus 1 fin WaY P. canaliculata 2 fia (Table 1, Figure 4)

a dgl a =~
2. N19ATINABUNIIAATRL AR lunaeie 1AL

a

le1innnsnIeaatnsAnTelsin luvea s iAed#ae3s shedding WaLAs crushing WA Svesifsite
sadaune3lulsianne 14§ Anlusnsniefiadedsdn 1.44% (14/970) Tneainresnestifaainsagay
WUNNIRALERT 59Tn A8 A helena (4 2) M. scabra (4 62) T. granifera (2 81), F. m. martensi (2 £1)
Uaz F. s. polygramma (2 #2) (Table 1)

3. N129uLnFaeaunes 1l

o

A nFatsvesl R InuNIIRATaN 14 fa annsnszyriasasaunes lullld 3 gluuy 4 1fin fall
g‘ﬂl,l,‘i_l‘uﬁ 1 Xiphidiocercariae (Loxogenoides bicolor, Maritreminoides obstipus) gﬂLL‘LI‘LIﬁ 2 Cotylomicrocercous
cercariae (Coitocaecum anaspidis) kL@ :g‘ﬂLL‘uuﬁ 3 Parapleurolophocercous cercariae (Acanthotrema tridactyla)

Inefaaaunens Ul aimasan BaupasriaN ANy A9
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Figure 4 Gastropod species recorded at all 13 sampling sites in Saraburi Province, Thailand.

(A) Radix rubiginosa; (B) Bithynia siamensis siamensis; (C) Rivomarginella morrisoni;

(D) Mieniplotia scabra; (E) Melanoides tuberculata; (F) Tarebia granifera;

(G) Anentome helena; (H) Mekongia swainsoni braueri; (I) Mekongia swainsoni swainsoni;
(J) Filopaludina filosa; (K) Filopaludina sumatrensis polygramma; (L) Filopaludina martensi martensr,
(M) Indoplanorbis exustus; (N) Gyraulus convexiusculus; (O) Pomacea canaliculata
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Table 1 Infection rates of trematodes in each gastropod species collected from Saraburi Province, Thailand.

Species Total snails Infected snails Infection rate (%)
Radix rubiginosa 5 0 0
Bithynia siamensis siamensis 187 0 0
Rivomarginella morrisoni 1 0 0
Mieniplotia scabra 118 5 0.51
Melanoides tuberculata 8 0 0
Tarebia granifera 362 2 0.21
Anentome helena 183 4 0.41
Mekongia swainsoni braueri 2 0 0
Mekongia swainsoni swainsoni 8 0 0
Filopaludina filosa 1 0 0
Filopaludina sumatrensis polygramma 23 1 0.10
Filopaludina martensi martensi 63 2 0.21
Indoplanorbis exustus 6 0 0
Gyraulus convexiusculus 1 0 0
Pomacea canaliculata 2 0 0
Total 970 14 1.44

o

g1uuufl 1 Xiphidiocercariae anuunaaniilu 2 glutiutas Al
gﬂl,l,‘l_l‘i_liiﬂﬂﬁ 1 Armatae xiphidiocercaria cercariae
T@7 1 Maritreminoides obstipus Van Cleave & Muller, 1932 (Figure 5A)

o

szazigasanFe: eigimald Saueiaie 65.74 pm x 114.76 um aafadnines (oral sucker) 2846767
HIUNAANUNE AL ANNENLRAE 15.66 um x 23.67 um SialaEn (stylet) duanaiEn Tidwuanan (virgular organ)
UFueafadnines Jaevee (pharynx) Saumnd 0.5% neutral red WudAlRuAATLLTIOMea adnINaT JUu1n
AYNNAISULAT AN LRAE 7.20 UM x 8.22 um fdeuduiindas (penetration gland) 4 ¢ Hauniadninas
(ventral sucker) mgju?mmmwziﬂﬁwmmmmﬂ"a’ﬁumzmmmqm?iﬂ 14.56 um x 12.21 pm {gedudne
(excretory bladder) N19114 TUNAAINNNFILAZAMNENLRAE 14.91 pm x 21.65 um fauvnafidnwrdunindsi
1N ARNNNFIUATANNENIIRAS 13.71 um x 97.19 um 1iaRsIaAaLAIEAE crushing WUFIEeUseIZITaFAN B
An17R3yWaINNAI NIz atlelsd s nrsdnmAfadiinisAndeneasluls M. obstipus lunesdfsaTdin

F. m. martensi Uz F. s. polygramma Tuisunignineunsaas 1 qaLiusaecng An an 6 udiithadn (Faunepen)
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guuviusies 2 Virgulate xiphidiocercaria cercariae

a7 2 Loxogenoides bicolor Krull, 1933 (Figure 5B)

° o

srazigasAnge: anfalsdsansald Jaunamaundrauazanenalade 113.50 pmx 162.11 pm

a

ansinagulildaauuu Heafadnines auinaundeuarAINenLea 32.12 pm x 20.12 um agiLFRuAIumMn

q

1898169 nuddalaanuariedaccnazanansilanlusagauizaniaanan 14 agusinueasadnined

Traudurinsas

-

WHaglansaed 0.5% neutral red @ N3N iulnsaad e lsatnetaau Nasnesiniueasadnines

o o - o o

3/ rundadnines JauinANndIsLarAIINE191aaY 24.98 um x 23.56 pm aguFaMna19ansia gedudny

v
o '

vugdda? (v-shape) H1uraA21uNdINuazAINEN9LRAE 9.78 X 16.30 pm AAUNNHANHULAUNIIA169
FIUAANNNTIUAZAINLURAY 13.71 um x 118.10 um LHBAIIAGBLALAT crushing WUFM AUz eI TaTAN T
~ a o a & = T X a X a o i = a
Ansedymuiuianszazadalsdas nnsAneafelinunisfn@anadluld L. bicolor luneaeinaaiin
., i a & a v o @ o 1 F ]
F. m. martensi, F. s. polygramma Wa < T. granifera wunisAmdenasluldanun 2 AALNUAIDEIN Tawn
a o A = < o ] A 1 % [l o/ [ 3 v % o 2 =3 o/ 1 A
UFLUaLNeLNeaIryT 1 qaufiusaatne Aa wlutdn (Fatudes) wazdnawan 1y 1 qaiiudaating Ae
qn 12 udihdn (Tnaymilsringisw)
g'ﬂ WLILT 2 Cotylomicrocercous cercariae
a1ia# 3 Coitocaecum anaspidis Hickman, 1934 (Figure 5C)
sraviaafAniFy: a1AaN limssnszuen HauinaA undieuaraa nen9Leae 50.59 um x 180.27 um
a v v o o o al g d‘ = < 3 d‘
A uTineafadnines Hauinmund1aiazANealede 24.2 pm x 27.08 um wasialnantunadutiveanty
suninaefadnines Aaeves Hdenduuides 3 4 USouiinasdwiesnuuniadnines dauinnaiundng
WATAIINENRLRRE 17.12 pm x 33.58 um Anedudiaauialuguasniianun Jau1anNN319uaTAINEN9LRE
18.13 um x 24.83 pm dounvilansuzas1agldoaiauinnaundnanarAIIue19Laae 38.75 pm x 62.43 um
wariAaNga 1 uiutininne (adhesive gland) NN9ATUTINEANAY LNEATIAABLAIYAD crushing NUFA2 881

& a A a o = & =2 o a =) a £ g
?ZEI:?L"I]T’J?F]’]L?F;Iiklﬂ"I?L‘ﬂ?ﬂaJWﬁNu’WN"I“]’]ﬂiﬁiﬂ&@ﬂ'ﬁﬂ?‘ﬁ@ﬁ] TnensAneAfsinunfmndanansluld C. anaspidis

Tunettifentiia A. helena TutFnnignadasod 1 aaiusaesng An qa 1 819iUUINNWAN

gﬂ WL 3 Parapleurolophocercous cercariae

13m7 4 Acanthotrema tridactyla Martin & Kuntz, 1955 (Figure 5D)

o

s ° = \ a P P a Y v
TLUCLTHRATANLTE: mmugﬂi’mﬂﬂi‘ NIUIAAITNNINLALAINNENIRAE 70.8 pm X 140.42 um UTHIEUATUIUN

o o & v

aa5adnines AUIAAIINNSINUAZAINNENILRAL 32.87 um x 37.34 um uazian (eyespot) 1 ¢ tlugtAmans

bt}

HAUIRaRENAT HIUIAAINNSINUATAIINEIILARE 5.43 um x 6.45 um Apanasidudnidn < agnsanans

wilasandusneas Tmﬂﬁi@uﬁuﬁ’]ﬂ@ﬂL’?mrﬁfqﬁmﬂumﬁu 170 (3:4:4:3) agIzudnenanatLaziauniadnines

al

o o

Tunfadninas aunamundsuazANeE@ag 19.65 um x 15.32 um Aeulniedaurinaaasaisa uadelaasoy

o

o a A ' ! v ¥ O o a o a ] o = 3 dl
WERHUIA W ‘umﬂm@uvl‘ﬂm\'imumﬂmmmmﬂummgﬂmqLﬂumq (v-shape) HTUIAAINNINNUATAINNENILARE
O
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o

30.97 um x 25.54 pm G9UUINHANNENININNTIANH? HUUALAE 14.67 um x 347.89 pm WU ATL IUNA1UNAS
waryies (dorsal-ventral finfold) way ATUTLNAWENS (lateral finfold) LF190u119 LHEATIAERLAEAT crushing
o s A a o A a = ¥ X a & a ] X
nufsauszaziasaFadnnaasywmuniainszasiiae Inan1sdanenafadnunimameneansluld A. tidactyla
lunastAaqafin A helena, M. scaba Wag T. granifera wun1sm@anas luldianun 2 qaifiudaatng

Iun L3nngnaNanman 2 9aifiufaetng Ae 4n 2 a1919UANAINTYIEY Wavan 3 a1e1sianinanates

(B)

Figure 5 Cercarial stages of four trematode species stained with 0.5% neutral red.
(A) Maritreminoides obstipus; (B) Loxogenoides bicolor,
(C) Coitocaecum anaspidis; (D) Acanthotrema tridactyla
(Abbreviations: dvf, dorso-ventral finfold; eb, excretory bladder;
es, eyespot; If: lateral finfold; p, pharynx; pg, penetration gland;

os, oral sucker; s, stylet; ta, tail; vs, ventral sucker)
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4. puANR s I TulaasNInaN sz TIn T we s 1u sl

o

AnNnNsANEIAS Hnures iR 5 siana N saulaasnanatsresnes ol isianun 4 aiia fail

o 1

1) a8 A. helena wun13RnEefadaunanslultsraziefan Gy 2 190 Aa C. anaspidis Wa¥ A. tridactyla
2)uase M. scabra wunisindesadaunandlulierasinesante 1 10 Ae A, tridactyla 3) iesl T. granifera
WunsAndedasaunenilulscaimafan G 2 90n Ae L. bicolor WAz A, tridactyla 4) et F. m. martensi wa
5) et F. s. polygramma wunsinidesasaunesluldisvazimasanGe 2 1l A M. obstipus UAE L. bicolor
wananinesluls A, tridactyla WU HAuInLazafnte et A fiarunsnulaasianan
iﬁmﬂﬁfqm Tmﬂwumﬂﬁm%@%wm 8 /i 310 AL A. helena (3 Fn), M. scabra (4 §id) waz T. granifera (1 6a)
saaguAe wa 310l L. bicolor fiveadhidulaamienaneianun 3 fa 3 180 luves T, granifera (1 64),
F. m. martensi (1 #2) uag F. s. polygramma (1 6ia) wanslulsd M. obstipus fesfidulaasienanatanun 2 i

2 93 lunes F. m. martensi (1 57) waz F. s. polygramma (1 52) wazwe1slu'ld C. anaspidis Anegelnimen

Adulaasnanana 167 1 986 Aa ues A. helena (1 #d) (Table 2)

Table 2 Number of gastropods infected with four trematode species in Saraburi Province, Thailand.

Species Xiphidiocercariae Cotylomicrocercous  Parapleurolophocercous
cercariae cercariae
Armatae Virgulate
M. obstipus L. bicolor C. anaspidis A. tridactyla

Anentome helena - - 1 3
Mieniplotia scabra - - - 4
Tarebia granifera - 1 - 1
Filopaludina martensi martensi 1 1 - -
Filopaludina sumatrensis polygramma 1 1 - -

Total 2 3 1 8

Discussion

waahgalA g Aty luszuutnAainisniuemssesnysiazdndsnienisdudainouanysal
N9FININTBITEUL TN ATBIULUANUN (Rungsiwiwat et al., 2018) Tunianisunnel weaeufesdaaiunsnidulaas
Asnanelinune s lulivineastiinaemensluldanysnl Inevesusarafaiauaisnsaluniaiulaasmanans
.

4 oot o o - v o -~ ,
fanuilavteidulaasnanatedafnaesresnesluldldvaesfia 11w F. m. martensi, F. s. polygramma,

S. trochoideus WAz A. helena Hsnaunisiaimanans luldanaiadlualaun (Echinostoma) (Chantima et al., 2013;
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Wiroonpan et al., 2021) wazuaaa4d nan3n (Thiaridae) 3RA M. tuberculata 1318411013502 29NeN 5 b lel
DUA H. taichui, H. pumilio, C. formosanus, A. gracilis (Krailas et al., 2014) Wazvag T. granifera WUN1 75 A VT8
we1slu'lsd 9fie C. alseae, E. revolutum, L. bicolor, A. histaense (Veeravechsukij et al., 2018) T4nasel11Aeq
| a ~ e a vy v = ° ) a
LLWmgsﬂuﬂ@leﬂ’]"]N@'.]N"]?ﬂsluﬂ']?Lﬂuiamﬁlﬂ\‘iﬂ@qﬁﬂlﬂQWﬂqﬁiuvLNVLmV@qﬂﬁﬂqﬂLL@zNﬂQWNW’]Lqumﬂsﬂuﬁ
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S o

A. helena, M. scabra, T. granifera, F. m. martensi Wa ¥ F. s. polygramma UM N17RATRTINAIUNA 1.44%

£
dOQ’LDG‘I =
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w9 viee 4 Uan wasiain AazannisnasyimuniludaseusvazagesanzavzasrasAnsia liiiuaiuwaunin

q

£
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duri Ainnauwazdndliudngienigainnistiinaenmsligniazinliiiaaudasuniainlsanens luld

q

o—

P

o o

ig4 e siatiavesdfaandpudninsiune g luldusavafianudn vearifeaed3aniss (Viviparidae)

Ut

Mpadnissaarununisin@enensluldlunessia F. m. martensi, F. s. speciosa, F. s. polygramma Wae
F. s. dorliaris T91lunguuasninissaenuinlaandrAngnianisunnelunisidulaasnananssasnesluld

Tavaresia Inetani1znensluldaedieAlualnunfia (Echinostomatidae) lewn E. revolutum, E. malayanum,

o

Echinostoma sp. Nanu1sanalfiinlsa Echinostomiasis Taludmndinuazuusel (Chai, 2009; Toledo & Esteban,

9

'
=R o

2016; Toledo et al., 2022) wananwunast A nausalulaasnanatasaiuileaaanan s luldadinudnannng
Wulaasnananafiafaed InanufiaeussaslimaasAEaaInans £, revolutum Liiiaiiianasl Filopaludina sp.

(Chai et al., 2011) atihslafiniunis@neluaisiines Fiopaludina ldwuntsmaenandluldngs Echinostome

=

wuliean1simianeansluldeiin M. obstipus uae L. bicolor 39 M. obstipus \unasluldlusedlulaswanan
(Microphallidae) a1u1sanusraziafinde laludndidn Inaludszinalnawmalsnasiunisindeluvessiia

T. granifera (Veeravechsukij et al., 2018) Weins M. obstipus Hilanflulaasnananadafass lnaszazinse

o o

& =l a 1 ] a ai & % o % 1 o &
LurmLsﬁmmmemimmmmmnﬂmquﬂﬂuﬂ@’mL‘ﬂuimmqmwwwﬂummwmimwmm%mmmm 200]

al

o oy XA A X,
LL@zmn@m@‘mwmmammﬂwuwmmmmﬂvl,mw

wenslulyd L. bicolor Anagflunsdiadininuesan (Lecithodendriidae) ilunedlulduesdndaziiuin
gudiuun Aenussazsiafindanuluny (Rana clamitans) (Yamaguti, 1975) Tutlszmalnanunisunsnszananeng

aipillavatlszna warfisneaunisnufigeusreiasanFuainueavanetia laun M. tuberculata, M. jugicostis,
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Thiara scabra (= Mieniplotia scabra), Brotia costula, B. dautzenbergiana, B. wykoffi, T. granifera, Stenomelania cf.
torulosa, Neoradidina aff. Prasongi, F. m. martensi W& < Bithynia siamensis goniomphalos (Ukong et al., 2007,
Dechruksa et al., 2007, 2017; Krailas et al., 2012, 2014; Pratumsrikajorn et al., 2017; Veeravechsukij et al., 2018;
Apiraksena et al., 2020) nsAnmARdNUN AR danen3 U lera e fan Balunes 2 1iia Ae F. m. martensi
WA F. s. polygramma Faflunnsmenunisinidensdly e in s lues ana Filopaludina

wenslule Coitocaecum anaspidis Anag luasdleillaean (Opecoelidae) TnadsvaziaAndtatluanld
aa9dan Galaxias brevipennis, G. attenuatus, Gobiomorphus gobioides Waz@ 1810 NUABauszazalalsTas
wazszazimasanizeluves Potamopyrgus antipodum Wae P. badia filulaasRananssafinie Tnaseaulads
AnaFTigemLszs s masan Ge lunanuasfines (amphipod) L1 1?5’1 @’mmiﬁﬂmqwﬁﬁmmwm‘%mﬁmﬁ
TutlsenAfiaguaus (Macfarlane, 2009) dwiululszinalnefinissaaumendlulfaiatiiesunn Taadsmesuny
TuvatdLAgatnses aiin Littorinopsis intermedia 13 fsresnianzduaanianianatsaaslszmelng
(Namchote et al., 2015) nsAnEASsEnLNNsAnTe lunasina19ia A, helena 341UN1T3E4 UNTRALTANENE
1u1ﬁ°ﬁﬁmﬁlﬁmﬁﬂummqm Anentome lutlszmalne

wens bl Acanthotrema tridactyla (= Stictodora tridactyla) Anag T amnalslndn (Heterophyidae) 1w
wensluldanldaeaun zﬁ“m’l,gm@uﬂﬁwuu i 411 wne wazeau Inanussazingesan@elulan Aphanius dispar
(Al-Kandari et al., 2015: Khosravi et al., 2023) lutlszimealneiaenunisinideluves M. wberculata, M. jugicostis,
C. cingulata, B. costula, T. granifera Wa s P. cingulata (Ukong et al., 2007; Krailas et al., 2014; Pratumsrikajorn
et al., 2017; Veeravechsukij et al., 2018; Khosravi et al., 2023) zi’ﬂué’ur]’]iﬁﬂﬂﬂuﬂ%\iﬁwumﬁmL%ﬂ@’m‘waﬂ
A. helena, T. granifera Way M. scabra yalAunnsTuiinlaasfeanansfafinie ansaarunsiadeansns

A. tridactyla aan9dnanan 1 1iln Aa M. scabra WazaAuNaT1385 (Nassariidae) dusLvaaad natsn wudnitu

|
A

dld a ldgll a U a a ada = o
naanfaannlalunsdsdeaaaneas ol iduanaefinlneaianiznand lusdiamalslndn ilaRansunananse
el aa 1 a = A 1 o [~3 =2 1 %’ 9./0'/
waenaesueaedinensa wudiuanaafdadilaanlduuwr auiafadnielunans waswumiuuasinlavialy

o % ' U a d’l a Y a 'S o o a o
ininunisunsnszansgadulanialinunisfinmenansladne nsdmszinudniusaasnasiunes A. helena
~ v ¥ od SR 4,
nnsAneATallanunsanuAluatnisalunisidulaasnanatsaasnendloldiiuauainsaaruiniwan
- ° o ' A, vl o =< o § vl a X an v
21a1laINIANAUIUFIREINNTaIMat A. helena NuiiulaRauuNnAsin iR Tananunisfamea s 6
annsAnafsilvinlinausiinuesnanunsadulaasninansliiunenslu il duanaatialudswinasyis
Faruauiaviun 5 18 (Mieniplotia scabra, T. granifera, F. m. martensi, F. s. polygramma Wa< A. helena)
TnanLnanfeA Men3s WARINIIA (Viviparidae) Lazasdunatiian nanuisnidulaasnananssafvilenaanensluld
alfuaziaanyidusasindalaludan nu wun uazau Tnelanizvesau F. m. martensi, F. s. polygramma @unaniilu
Taasnanansdanaasresnadluldanl&ld Tnadsadeunandluldszasfinsdannduayluiiiaitiaves

winauiudseniunesanau wielddalign Aenaazyiiliinialsananslulda 18l Avduniadiseds
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naialsanansluldfeasnismmageunmame luvesiaen aaudunsn1daalsziiuanuidslunsinlsa

e w1 vin s uuuansdsnistlesiuie puaulsainsaniinandndungaulaainnisiu lnanslimonug

'
KX a !

dszanauuaznaniaaanisiuaunsnilgelign aunsnegnieniu 4av azdeennlilasaduanlsanesluldls
a o d’lﬂ/ e 1 % o a o a 6 a a ¥ Y o 1
nddeidudulsslamibenunieiudaaine dadngmianisunne Us@sanen luniaidudeyaliiumoan
. ¢ o a dd e o PP
Fin9 7 Tuanntunn9fnmn nssnaneansnIige uazguauiinaades deadadiunisasupuasiunisingenangluly

Tumesdupaqlulsemaliilss@nsnnungetin

Conclusions

nsamienandlulivewmesddes ludamdaaszfd sinnafusedtavesdiRes ludeulquie 2566
g 13 941999 wuveedReae 970 fa sryinresvetineIfednEusn1edgwinaneenidu
15 98im wunasepen 5 1im ‘ﬁﬁmi‘amgﬂwmaﬂﬁ l&un A. helena, M. scabra, T. granifera, F. m. martensi
WAaY F. s. polygramma TANRNUIU 14 FiQ ﬁmﬂuﬁmﬂmiﬁmgﬂﬁwm 1.44% (14/970) a‘:mﬁmﬁq@'ﬂuwmaﬂﬁ
ﬁfmﬁm:rmxmazﬁ”mgmﬁwm@@ﬂLﬂu 3 stuuy 4 1l Tawn gmmuﬁ' 1 Xiphidiocercariae (L. bicolor, M. obstipus)
gﬂLLuuﬁl 2 Cotylomicrocercous cercariae (C. anaspidis) @ :gﬂLLuuﬁ 3 Parapleurolophocercous cercariae

(A. tridactyla)
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