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Abstract. The Tunggu Pampang Reservoir is one of the reservoirs located in the city of Makassar. The functions of the reservoir
area was tourist attractions and fish farming locations so that the local community uses them for swimming, fishing, selling,
and gardening. The existence of various types of freshwater snails in the reservoir has the potential to act as intermediate hosts
for trematodes in animals and humans. This study aimed to analyze the type of cercariae in freshwater snails. This research
is a descriptive survey to determine the distribution of trematode larvae. The stages of this research began with the snails were
collected from Tunggu Pampang Reservoir, Makassar City. Freshwater snails were collected at several points in the reservoir.
Freswater snail collection using hand collecting method. The snails were put into a plastic bag with different types of snails
and site of collection. The collected samples and cercariae were examined in the Tropical Disease Laboratory of the Study
Program of DIIT Medical Laboratory Technology, Megarezky University, South Sulawesi, Indonesia. Freshwater snails are
placed on a petri dish and their shells were gently crushed with a stamper. Dropped with aquadest on the crushed snail shell.
The next step was observed using a microscope to determine the presence of cercariae. Cercariae found then identified accord-
ing to morphological classification as previously study. A total number of 500 freshwater snail were collected in Tunggu Pam-
pang Reservoir. The results showed that overall snails infected with cercariae was 33,4%. The highest prevalence of cercariae
in Indoplanorbis exustus was 94.3%. Total of Echinostoma cercariae found (n = 224) compared to furcocercous cercariae (n =
5). Cercariae of Echinostoma sp., Fasciola gigantica, Fasciolopsis buski living in Tungu Pampang Reservoir can cause diseases
in humans and animals. Larval trematodes can be controlled in snails using reducing parasite contamination, monitoring
surveillance, information dissemination, and preventive education.
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HaceJIcHUEeM JITS KYTaHusI, peIOajiKM, TIpogaXu 1 cagoBoncTsa. CyIIecTBYIOIINE B BOIOEME pa3IMUHbIC BUIBI IIpe-
CHOBOIHBIX YIIMTOK MOXKET BBICTYIIAaTh B KAYECTBE MPOMEXKYTOUHBIX X0O35IEB JJIsI TPEMATO/ Y XKMBOTHBIX U JToneil. Ha-
cTosiee ucclenoBaHue ObLJIO HaIIPaBAeHO Ha aHaJIM3 TUIIA LepKapuid Y TPECHOBOAHBIX YIUTOK. DTO UCCIeI0BaHUE
MpeacTaBIseT OO0l omucaTeabHbIil 0030p I/ OMpeaeJeHUs paclpeaeaeHrsl JMYMHOK TpeMaron. MccnenoBaHue
3aKJII0YaJoch B cOOpe YIUTOK B HECKOJIBKMX TOUKax BogoxpaHunuina TyHry [Mammnanr, ropon Makaccap. Coop yiu-
TOK IIPECHOM BOIBI OCYIICCTBIISIICS PyYHBIM METOIOM. YIUTOK IIOMEIIAIH B TOJMATUICHOBBIH IMaKeT ¢ pa3HBIMU BU-
JIaMU YJIMTOK U3 oIlpeaesieHHoro Mecta coopa. CodpaHHbIe 00pa3Iibl U LiepKapuy ObIIIM UccienoBaHbI B JlJabopaTopun
Tponnueckux 0ose3Heit [Iporpammel uccnenopanuii DIII MenunuHcKoit 1abopaTopuu TEXHOJIOTU, YHUBEPCUTET
Merapesku, FOxasbrit CynaBecu, MamoHe3ust. [IpecHOBOTHBIX YIMTOK IOMEIIAIN B YamKy [1eTpu 1 0CTOPOKHO W3-
MeJTbUalii X PAKOBUHBI C TIOMOIIIBIO CTYITKH, KAITaJIi BAKYYMHBII HCITApUTETh Ha pa3IaBlIeHHYIO PAKOBUHY YIUTKHU.
Jllanee mox MUKPOCKOITOM OIpPeIeIsIM HaJIudue IepKapuii, KOTOpbIe OBIIN MACHTU(PULIMPOBAHE B COOTBETCTBUM
¢ MopdoJiornyeckoii Kiaccudukaiyeii, Kak B mpeablaylieM uccienoBanuu. Beero B Bogoxpanunuiie TyHry [Tam-
naHr Ob1J10 codpaHo 500 MpecHOBOAHBIX YIUTOK. Pe3yabTaThl moka3aau, 4To o0llee KOJIMYeCTBO YAUTOK, UH(PUIIU-
POBAHHBIX LiepKapusaMu, cocTaBuiio 33,4%. Camast BRICOKasl pacIpOCTPaHEHHOCTD LiepKapuii y yTUTOK Indoplanorbis
exustus coctaBuia 94,3%. Bcero o6HapyxeHO 224 3XMHOCTOMHBIX LIEPKAapUid TI0 CPaBHEHUIO C 5 (PypKOLIEPKO3HBI-
MU nepkapusimu. llepkapuu Echinostoma sp., Fasciola gigantica, Fasciolopsis buski, o0uTaIomux B BOAOXPAHUIHUIIE
Tyury ITammnanr, crmocoOHBI BBI3BIBATH 3a00JIeBaHUS UejaoBeKa U XUBOTHBIX. C TpeMaTogaMu JIMYUHOK Y YIUTOK
MOXHO OOPOTHCS C TIOMOIIBIO CHUKEHUS 3apakeHU s Tapa3suTaMi, MOHUTOPUHTA, PacIpOCTpaHeHU s MHOOpMaLlMU

1 TPOPUIAKTUUECKOTO IIPOCBELICHNU .

Karouesoie caosa: Cercariae, npecnas 6ooa, yrumka, oooxpanusume, Maxaccap, Hndonesus.

Introduction

The Tunggu Pampang Reservoir is one of the re-
servoirs located in the city of Makassar. The reser-
voir is used as a water catchment area. The reservoir
is located in Manggala Sub-district, Makassar City.
Other functions of the reservoir area was tourist at-
tractions and fish farming locations so that the local
community uses them for swimming, fishing, sell-
ing, and gardening. According to Selmi et al. (2019)
anthropogenic loads such as ammonia (0.4127),
nitrite (0.0397), lead (0.002), cadmium (0.003).
Measurement of water temperature of 25—-27°C,
pH 8.3, Dissolved Oxygen (Do) of 5.9 mg/L [20]. All
parameters are classified as normal in the Tunggu
Pampang Reservoir. Apart from fish, there are seve-
ral species of snails found in the reservoir. Several
species of snails as intermediate hosts of helminth
in animals and humans [14].

This infection occurs through a water medium.
Snail species that can be intermediate hosts, such
as Brotia sp., Gyraulus sp., Bellamya sp., Melanoides
sp., [Indoplanorbis sp., Lymneae rubiginosa and
Biomphalaria sp. [1, 7]. Helminth that can infect
snails are one of the trematodes. This infection oc-
curs through the intermediary of water. According
to Malatji et al. (2019), lymnaedae species snail is an
intermediate host for trematodes in humans and
livestock, especially Fasciola sp. [15].

Trematode larvae residing in the snails are spo-
rocysts, redia, and cercariae. Various types of cer-
cariae that infect on snails. According to Ngern-
Klun et al. (2006), type of cercariae is virgalate,
lophocercous, monostome, and wer [18]. According
to Chontananarth and Wongsawad (2013) type

is furcocercous cercaria, megalurous cercaria and
gymnocephalous cercaria [7].

The water comes from several sub-districts in the
Makassar and parts of the Gowa regency to the
Tunggu pampang reservoir. The existence of vari-
ous types of freshwater snails in the reservoir has
the potential to act as intermediate hosts for trema-
todes. Therefore, a study was conducted on the pres-
ence of cercariae in freshwater snails. There is no
data on the type of cercariae in snails in Tunggu
Pampang Reservoir.

Materials and methods

This research is a descriptive survey to determine
the distribution of trematode larvae in the Tunggu
Pampang Reservoir. The stages of this research be-
gan with sample collection in the field and laborato-
ry examinations. This research was conducted from
January to June 2018. This research was conducted
at the Tropical Disease Laboratory of Departemen
DIII Medical Laboratory Technology, Faculty
of Health Technology, Megarezky University.

Freshwater snails were collected at several points
in the reservoir. Snail collection using hand collect-
ing method. The snails were put into a plastic bag with
different types of snails and site of collection. Snails
identified refer to Chontananarth and Wongsawad
(2013) [7]. Freshwater snails are placed on a petri dish
and gently crushed by the snail shells using a stamper.
Dropped with aquadest on the crushed snail shell.
The next step was observed using a microscope to de-
termine the presence of cercariae. Cercariae found
then identified according to morphological classifi-
cation as previously study [6, 9, 23].
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Table 1. The number of cercariae infections in snails

Snails species Num_ber Infected snails (n) Larva trematode (n)
examined - + Sporocysts Redia Cercariae

Pila sp. 100 97 3 2 5 0
Bellamya sp. 100 70 30 3 45 1
Lymnaea rubiginosa 100 66 34 19 35 7
Indoplanorbis exustus 100 40 60 6 298 216
Melanoides sp. 100 60 40 16 90 5

Total 500 333 167 46 473 229
Results cariae in Indoplanorbis exustus was 94.3% (216/229)

A total number of 500 snail were collected at
Tunggu Pampang reservoir in Manggala Sub-
district, Makassar. Snails classified into 5 gen-
era, including Ampullariidae (Pila sp.), Viviparidea
(Bellamya sp.), Lymnaeidae (Lymnaea rubiginosa),
Planorbidae (Indoplanorbis exustus), and Thiaridae
(Melanoides sp.) (Fig. 1). All collected snail species
found trematode larvae in Tunggu Pampang reser-
voir. The results showed that overall snails infected
with cercariae was 33.4% (167/500).

Species of snails, such as Pila sp., Bellamya sp.,
Lymnaea rubiginosa, Indoplanorbis exustus, and
Melanoides sp., found sporocysts, redia, and cer-
cariae in Tunggu Pampang Reservoir (Fig. 2, see
color plate, p. II). The highest prevalence of cer-

compared to cercariae in other species of snails
(Table 1).

Type of cercariae dominated echinostome than
furcocercous. Echinostome cercariae found in Bel-
lamya sp., Lymnaea rubiginosa, and Indoplanorbis
exustus, while furcocercous cercariae found
in one types of snail, such us, Melanoides sp. Total
of Echinostome cercariae found (n = 224) com-
pared to furcocercous cercariae (n = 5) in all snail
(Table 2).

Discussion

Almost all mollusks that have the role of inter-
mediate host for trematode are freshwater snails.
The overall of trematode life cycle begun fecal
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Figure 1. Map of the sampling sites
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Table 2. Type of cercariae infections in snails

Type cercariae (n)
Snails species
Echinostome | Furcocercous

Pila sp. 0 0
Bellamya sp. 1 0
Lymnaea rubiginosa 7 0
Indoplanorbis exustus 216 0
Melanoides sp. 0 5
Total 224 5

mammals or human containing trematode eggs
in water develop into miracidium. Miracidium en-
ters the body of the snail and transform into spo-
rocyst, redia, and cercariae. Cercariae infected hu-
mans in water through skin pores or become meta-
cercariae and adhere to aquatic plants.

This study was the first known report on cercari-
ae infection in snails freshwater at Tunggu Pampang
Reservoir, Makassar City. Species snail found at
Tunggu Pampang Reservoir was Pila sp., Bellamya
sp., Lymnaea rubiginosa, Indoplanorbis exustus, and
Melanoides sp. According to Chontananarth et al.
(2013); Chontananarth et al. (2017) and Dodangeh
et al. (2019), infected snail species, such as Pila sp.,
Pomacea sp., Indoplanorbis exustus, Lymnaea auric-
ularia, Melanoides tuberculata and Bellamya benga-
lensis [6, 7, 8].

This study showed that all species of snails found
sporocysts, redia, and cercariae. Total prevalence
of cercariae infection found in Tunggu Pampang
Reservoir (45.8%) as similar to that of the previ-
ous report by Anucherngchai et al. (2016) in Chao-
Phraya Basin, Central Thailand, which the preva-
lence of cercariae infection at 5.90% [1]. According
to Anucherngchai et al. (2017) overall prevalence
cercariae was 7.92 in the snail intermediate hosts
from Ratchaburi Province, Thailand [2]. Percentage
of prevalence cercariae was 2.57 in Laguna,
Philippines [19]. The findings of cercariae in vari-
ous types of snails in Tunggu Pampang Reservoir
because many aquatic plants such as water hya-
cinth in several sites in the reservoir. The commu-
nity around cultivated certain parts of the Tunggu
Pampang Reservoir. Aquatic plants near the reser-
voir are feed for freshwater snails.

The highest quantity of cercariae found in /ndo-
planorbis exustus was 94.3% (216/229). According
to Chontananarth et al. (2017), the prevalence
of cercariae in the snails /ndoplanorbis exustus was
0.64% [6]. Cercariae infected Indoplanorbis exustus
snailswas4.9% [1]. According to Chontananarth and
Wongsawad (2013), cercariae infected Indoplanorbis
exustus was 0.2% [7]. The location of Indoplanorbis

exustus, snail collection is close to an aquatic plant
was water hyacinth on the side of Tunggu Pampang
reservoir. The existence of [Indoplanorbis exustus
in the Tunggu Pampang Reservoir probably origi-
nated from the water of Pampang canal, Gowa ca-
nal, and Perumnas canal that accommodated in the
reservoir. The function of the Tunggu Pampang
Reservoir prevent flooding in parts of Makassar
City and Gowa Regency.

There are two type of cercariae were found
in snails. The difference of cercariae based on mor-
phologically, place and number of sucker. The types
of cercariae found are echinostome and furcocer-
cous. Echinostome cercariae (n = 224) predominated
compared to furcocercous cercariae (n = 5) found
in snails. Echinostome cercariae found the body
snails, such as Bellamya sp., Lymnaea rubiginosa,
and Indoplanorbis exustus. Echinostome cercariae
body is long shape. The oral sucker is round in shape
and position on the sub-terminal part of the body and
has collar spines. The position of the ventral sucker
is two-thirds down the end of the body. The tail is thin
and almost the same length as the body cercariae [6].
According to Martin et al. (2018) the adult trematode
species of Echinostome cercariae was Echinostoma
sp. found in Barangay Cawongan, Philippines [16].
According to Mareta et al. (2019) Echinostome cer-
cariae causes echinostomiasis in humans and live-
stock [17]. According to Hairani et al. (2016) and
Hairani et al. (2018), FEchinostome cercariae con-
firmed as Fasciola gigantica, Fasciolopsis buskiin Hulu
Sungai Utara Regency, South Kalimantan [12, 13].
Humans infected Echinostoma sp., Fasciola gigan-
tica, and Fasciolopsis buski because of consumption
of undercook aquatic plants, fish, snail. Humans are
infected with trematode because cercariae entires
to skin pores through fishing, swimming, and farm-
ing in Tunggu Pampang Reservoir.

In this study, furcocercous cercariae was only
found in Melanoides sp. This snail is medically im-
portant because they serve as the intermediate host
for intestinal trematodes [4]. Melanoides sp. is an
intermediate host of paragonimiasis and digestive
trematodes. The body of furcocercous cercariae
is long, flat, and oval shaped. The oral sucker is lo-
cated in the front of the body. Position of ventral
sucker at two-thirds of its body-length. The tail
of this cercariae is longer than the body and divisible
into two furca [1]. According to Anucherngchai et al.
(2017), furcocercous cercariae found in Ratchaburi
Province, Thailand, and Yousif et al. (2010) fur-
cocercous cercariae were also found in Egypt, re-
spectively in Melanoides tuberculata |2, 24]. Furco-
cercous cercariae can develop into the trematode
of family cyathocotylidae [6]. Adul Trematode stag-
es of furcocercous cercariae are strigeidae, diplosto-
midae, schistosomatidae and sanguinicolidae [10].
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M. tuberculata snails and their potential of zoono-
sis diseases such as heterophyiasis, schistosoma
dermatitis, echinostomiasis, and philophtalmiasis
in humans and animals [11].

The presence of cercariae can infect human skin
that works in the water of the Tunggu Pampang
Reservoir. Diseases caused by cercariae infec-
tions such as fasciolopsiasis and echinostomiasis.
Symptoms of fasciolopsiasis include minor infec-
tions such as anemia, eosinophilia, dizziness, and
gastrointestinal disorders. Moderate and severe
infections occur when parasites on the colon and
stomach. A patient has epigastric pain, diarrhea,
nausea, acute ileus, anasarca, leucocytosis with

eosinophilia [3, 21]. Pain caused by echinostomia-
sis is epigastric, fatigue, diarrhea, and weight loss.
Patients infected with echinostomiasis experience
acid reflux, anorexia, headaches, nausea and vomit-
ing, and urinary incontinence [5, 22].

In summary, the highest quantity of Echinostome
cercariae found in Indoplanorbis exustus at Tunggu
Pampang Reservoir. This cercariae potential for es-
tablishment of zoonosis diseases, such as Echino-
stoma sp., Fasciola gigantica, Fasciolopsis buski
in human and animal. Larval trematodes can be
controlled in snails using reducing parasite con-
tamination, monitoring surveillance, information
dissemination, and preventive education.
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Figure 2. Snails collected from Tunggu pampang reservoir. A) Pila sp., B) Bellamya sp., C) Lymnaea
rubiginosa, D) Indoplanorbis exustus, E) Melanoides sp.
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