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ABSTRACT

This study was conducted to determine the prevalence of Dicrocoeliidae larval stages in Helix lucorum found in Eskisehir and
Bartin provinces of Turkey. Snails were collected from the pastures of Eskisehir and Bartin. The snails were anesthetised with
50 mM sterilized magnesium chloride (MgClz) before dissected. Internal organs of the snail, specifically hepatopancreas, were
analysed with a stereomicroscope for sporocyst and cercaria. The larval forms were identified and monitored with a light
microscope. The prevalence of Dicrocoeliidae larval stages in Helix lucorum in Eskisehir and Bartin was found to be 4.6% and
7.0%, respectively. Although cercariae in sporocysts were immature at the beginning of May, they began to grow and leave
the sporocysts in the middle of May. It was understood that Helix lucorum served as an intermediate host to Dicrocoeliid
trematodes in Eskisehir and Bartin provinces of Turkey.
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1.INTRODUCTION

Dicrocoelium dendriticum (Digenea: Dicrocoeliidae) is known as small liver flukes. They live in bile
ducts and gall bladders of the ruminants. Zoonotically, they can also cause infections in humans without
showing any clinical symptoms [1, 2]. Dicrocoeliasis causes a decrease in milk and meat yield (2, 3].
Dicrocoeliasis is found to be wide in sheep [4, 5, 6, 7, 8], goats [5, 7, 9] cows (10), equidae [11, 12],
hares [13], and humans [14, 15, 16, 17, 18]. D. dendriticum is a trematode, which is 8-12 mm in length
and 2-3 mm in width. They have little (35-45 um X 22-30 um) dark brown typical operculum eggs
carrying miracidium [1 2, 3]. D. dendriticum develop over two intermediate hosts. When the egg is eaten
by a land snail, miracidium leaves the egg and penetrates into intestinal epithelium. Then, it moves to
hepatopancreas. Within the primary sporocyst of hepatopancreas, female sporocysts occur after an
asexual reproduction. These are named first-generation and second-generation sporocysts. Cercariae
grow in the second-generation sporocysts and they move to respiration cells of the snail. Mucous
including over 5,000 cercariae is disposed from these cells. Formica ants eat the mucous and the
cercariae transform into metacercariae in the abdominal cavity of the ants. Some of these metacercariae
are localized in sub-oesophageal ganglion of the ant. When the temperature drops below 15-20 °C, they
cause cataleptic cramp. The paralyzed ants because of the cramp are eaten by final hosts and the hosts
become infected with dicrocoeliasis. Metacercariae leave the cysts in the intestines of the final host and
move up to bile ducts and gall bladder through ductus choledochus. Thereby they reach sexual maturity
and their fertilized eggs are thrown away with feces. Cercariae in the first intermediate host (snails)
occur in approximately 4 months and infected metacercariae in second intermediate hosts (ants) occur
in 40 days [1, 3, 19]. Helix lucorum Linnaeus,1758 live in moist pastures, orchards, and forests. In Turkey,
they live widely in humid coastal areas. They are also exported as they are edible. Helix lucorumare seen

* Corresponding Author: meser961@anadolu.edu.tr
Received: 05.04.2020 Published: 25.01.2021



mailto:meser961@anadolu.edu.tr
https://orcid.org/0000-0003-1542-2989
https://orcid.org/0000-0002-0803-2635
https://orcid.org/0000-0003-1744-1091

Eser et al. / Eskisehir Technical Univ. J. of Sci. and Tech. C — Life Sci. and Biotech. 10 (1) — 2021

in France, Iran and Caucasia [20]. This study was conducted to determine the prevalence of
Dicrocoeliidae larval stages in Helix lucorum found in Eskisehir and Bartin provinces of Turkey.

2. MATERIALS AND METHODS

607 land snails that were collected from the provinces of Eskisehir (282) and Bartin (325) (H. lucorum)
were used in the study. The snails were collected in May, 2016 and brought to the laboratory of Anadolu
University Research Unit for Experimental Animals. 50 mM sterilized magnesium chloride (MgCly)
was used to dissect the snails. Internal organs and hepatopancreas of the snails were taken to the petri
plates filled with physiological saline solution. The internal organs were cut into pieces and were
analysed with a stereo microscope (Nikon SMZ800) whether they had larval forms in them. The samples
including larval forms were viewed on a microscope (Nikon Eclipse 80i - DS-5M-L1 imaging system).

3. RESULTS

It was found that 13 land snails (4.6%) out of 282 (Eskisehir); and 23 land snails (7.0%) out of 325
(Bartin) had second generation sporocysts and cercariae. All of the larval developmental stages were
collected from hepatopancreas. The sporocysts that were found at the beginning of May were first period
second generation sporocysts and the cercariae in them had not had tails. In all of the second generation
sporocysts, found in 36 snails in the middle of May, there were mature cercariae (Figure 1A), free
cercariae (Figure 1B), and cercariae leaving the sporocyst (Figure 1C, 2D).

Figure 1. Cercaria inside sporocysts (A), free cercariae (B), cercariae is leaving from sporocysts (C, D)
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4. DISCUSSION

The reason why spring months were chosen to collect the snails is that snails hibernate. They become
active in spring when the weather is warm and humid. That is, the possibility of getting parasite eggs
with miracidium is high in spring. In this study, the prevalence of Dicrocoeliidae larval stages in Helix
lucorum found in Eskisehir and Bartin provinces of Turkey was found to 4.6 % and 7.0 % respectively.
It was reported for the first time that Helix aspersa was intermediate host to Dicrocoeliid in Izmir and
the infection rate was 1.07% in May [21]. In a study conducted in Kastamonu, Dicrocoeliid larval forms
were first reported in Helix lucorum in Turkey. The infection rate was 12.0% in May [22]. In Mersin
province the infection rate in Helix aspersa was found 2.4% [23]. In Afyonkarahisar province the
infection rate in Helix lucorum was reported 4.9% [24]. In Van province the infection rate in Helix
lucorum was reported 25.7% [25]. The possibility for snails taking Dicrocoeliid eggs in Dicrocoeliosis
epidemiology is bound to the activities of the snails. The type of snail, the age of snail, catchment basin
of snail, infection dose, humidity, temperature and many other factors affect the development of larval
forms [26].

Various snail species act as intermediate hosts to the larval forms of Dicrocoeliid. The different
terrestrial snail species and Dicrocoeliid infection prevalence are shown in Table 1.

Table 1. Prevalence of infection with Dicrocoeliid larvae among different terrestrial snail species.

Country Province Year Source Snail Prevalance (%0)
Turkey Bursa 1971 27 Helicella candicans 4.3
Turkey Bursa 1971 27 Helicopsis derbentina 4.0
Turkey Bursa 1971 27 Helicopsis krynickii 2.6
Turkey Bursa 1971 27 Trochoidea pyramidata 0.2
Turkey Bursa 1971 27 Monacha carthusiana 2.8
Turkey Bursa 1971 27 Cernuella virgata 1.0
Turkey Bursa 1971 27 Helicopsis protea 0.8
Turkey Bursa 1971 27 Cochlicella acuta 0.4
Spanish - 1987 28 Helicella itala 5.68
Germany - 1993 29 Helicella obvia 26.8
Spanish - 2001 26 Helicella itala 2.98
Spanish - 2001 26 Helicella corderoi 1.06
Turkey Izmir 2007 21 Helix aspersa 0.97
Turkey Kastamonu 2014 22 Helix lucorum 27.6
Turkey Afyonkarahisar 2015 24 Helix lucorum 49
Turkey Mersin 2015 23 Helix aspersa 2.4
Turkey Kastamonu 2016 30 Chondrus tournefortianus 2.27
Turkey Van 2017 25 Helix lucorum 22
Turkey Kastamonu 2018 31 Xerolenta obvia 0.78
Turkey Eskisehir 2016 This study Helix lucorum 4.6
Turkey Bartin 2016 This study Helix lucorum 7.0

In this study, it was seen that there were immature cercariae in sporocysts at the beginning of May and
they grew mature and left the sporocysts in the middle of May. Towards the end of May, cercariae leaving
the sporocysts in a mucous form became active and were taken by the second intermediate hosts, ants.

5. CONCLUSION

As a result, the prevalence of infection in intermediate host Helix lucorum in Eskisehir and Bartin
provinces was identified. This study is thought to be an important source in controlling the infection.
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