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Abstract: dchating fulica (synonym Lizzachating fulica) or commeonly the African Giant Snail (AGS) appears among these exotic species
imrvaders, orizinatine from the East of Africa, and was infroduced vohontarily or accidentally in more than 50 comniries, which harmed biodiversity,
ecosystems, sericulnme, and public health. This stady aimed to confimm the presence of 4chatima fulfcr n Parageay and analyze feces, slime. and
hmg tissue in searching for eggs, cysts, and larvae of parasites. Fifty specimens were capiured in the cify of Presidente Franco, Paragmay. The
presence of parasites was evaluated nsing routing parasitology techmigues. The average weight was 21.6]1 zrams snd 6.26 cm in lensth 93%
(446/50) of the specimens had parasite eggs, larvas, and cysts in fecal samples. Mo eggs or larvae were foumd in the slime In the analysis of the
hmg fissue, eggs and larvas of Smongylid fype (p135) and Ascaris (p=35) type were observed. AGS represents a potential threat to the area's
biodiversity and is considered a camier of parasites. More smdies at the morpholomical and molecular level of the larvae recovered are expected to
be camied out in the fonme.

Keywords: Affican snail, zoonotic, gasoointestna] parasites, sime. hmgs.

1. Imtroduction

Achating fulica (svnonym. Lizsachating fulica.) spread throughout the world outside its native range smee the 1%th century; this
species was first mtroduced to Madagascar and Mawritms. In the 19005, it was mtroduced to South Amenica and the United States
(DIFSA, 2020). The spread of the African snail could have been due to mtentional {e.g., food, pets, esotenc or relipious nituals) or
accidental transportation (e g, cargo). Cuorrently, 1t 15 found m Afiiea, the Americas, South and East Az, Oceania, and certzim areas
of Ewrope (Sndhar et al., 2014).

Helminth parasites rank hagh on the World Health Orgamzation's hist of neglected diseases, accounting for enght of the 20
neglected diseases m public campaiens (Schneider et al . 2011). The presence of 4. fiulica throughout an entire teritory can also be
seen as a serions public health problem becanse they are intermediate hosts of parasiie helmunths that can affect men, ammals, and
plants by ingesting plants, fimts with the presence of these mollusks or contamunzted by thenr excrement, among them A
cantonensic and 4. costaricensis, Aelurostrongylus abstrusis, Rhabdisis spp., Srengyluris spp. (Chen ef al, 2011; Muz=zo, 2011;
Penagos-Tabares et al, 2019). Helmmth zoonoses are constantly changing regardimg host range, geographic distnbution, and the
emargence of new or unexpected challenges. Ancther public health problem that experts are calling for 15 the shells of dead
organisms simee, when filled with rammwater, they can harbor populations of vectors of diseases such as Dengue, Yellow fever, Zika,
and Chikungunya. However, attention st be paid to the species, grven the nizk of disease transmussion to humans and other kagher

vertebrates (Andreazm et al., 2017). .
The presence of 4 fulica has been mereasingly reported m the local press (ABC Color 201%; Morte Chaco 2023; Ultima Hora 2023)
and mformally by people who claim to have this snail mn their yards, especially in the Triple Border area in Paraguay. This study

ammed to document the presence of 4. fulica and to analyvze feces, slime, and fissues loockmg for eges, cyvsts, and larvae, ammed to

reveal a local scenano in terms of parasitelogy that can expand the knowledge of this invasme species and serve for firture research
projects.
1. Mlaterial: and Methods

1.1. Stmdy area

This study was camned out in Presidente Franco (-25.571194, -54 6628355), which belongs to the Department of Alto Parana,
Parazuay (Fizure 1). It 15 known as the aty of the Three Borders and the Monday Falls since the temitones of Puerto Isnasi,
Argentina, and Foz de Iguami, Brazil converge. Presidente Franco has an area of 122 Em? and a population of 88,744 inhabitants
(833,77 hab.Jlam®) (https:/'wwrw e sov py/censo?022). The choice of the collection site was based on cifizen reports and local

media that warned about an mvasion of Afnican snzils n the department of Alto Parana.
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Figure 1 — Map of Paragusy and borders, and the Alio Parans Depamment o R del] aycom ) (Ted region). Mapas
Geologicos Departamentales del Paragnay (2021). Collection site of President Franco (black circle).

1.2, Animal collection, identification, and classification

Fifty specimens of Acharing fidica were captured zlive. The specimens were placed n a baz and a conservation contziner and
immediately taken to the Mulhdisciphnary Center of Technological Research (CEMIT) to identify the species. Snails were identified
accordmg to their shape, size, marking=, color, spire angle, sculpture, and aperture form (Baut and Barker, 2002). The snauls were

categorized mto three groups by size: 1) small (3 cm shell), 2) medium (3.1 to 5.0 cm), and 3) large (3.1 cm) (Fischer and Colley,
2005) and by weight 1) small (0.1 to 20 g), medivm (201 to 30 g), large (30.1 to =600 g).

1.3, Paraszitelogical procedures

The snal’s shells were cracked, and the mternal parts were separated mto the Stomach, Lungs, Eidney, Mantle, Dhgestrve gland,
and foot, which were put in 2 separate petn dish contaming ethanol 70%. The hng fissue was cut info 1 x 1 cm preces and placed
on microscope shides for observation under a sterecscope. The shme used for analysis was obtzined by manually stimmlating the
foot gland m Petri dishes of each mollusk separately and later placed on a shde for muicroscopic study. Observations of fecal matter
were camed out following the scheme of a) Macroscopic observation, usme the sterecscope to observe adults. and b) Microscopie

observation; two methods were used: a direct method wath a wet mount preparation and a floatation technque wsing =atwated =akt
solution (1.2 density) (Segura et al, 2023, Silva et al., 2019). The recovered parasites were denfified according to identification
kevs based on the pharvres moaphology and stoma (Franco-Acufia ef al., 2009). Larvae with charactenshics smmilar to nematodes of

zoonotie interest were stored m 0% sthanol or formabm for forther anakesis.

14, Data analyses
All statistical analyses were computed using Microsoft Excel 2021 and Statistical Package for Social Sciences (SPS5) 20.0. The

level of apmficance was determuned using Chi-square analvsis at p = 0005,

£, Ethics considerations
All amimal experiments were conducted according to the cument national and international Bioethical Laws, and the Ethacs
Committes CEWMIT, UNA approved the profocel. CE -0007
3., Eesults

3.1, Smail species detection and Morphological analysiz

Fifty specimens of A. fulica were captured alive; they were photographed and measured in total length (om) and total weight (z), M h/2025
as shown m (Fieure 2 4. B). The 50 molluzks collected commesponded to the genus and species 4 fimdica. The average weight was arc
21.6] grams, and the length was 6.26 cm.
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Figure 2 — (A) Achating fulica Som Presidente Franco, Eastern Paraguay. (B). Identfication and preparstion of specimens.

3.2, Amnalysis of the samples

Paramtic taxa comesponding to the phyvium Nematoda and Protozoa were foumd i fecal samples. The 106 larvae found
correspond to the order Strongyla, Rhabditis spp., and free-Irving larvae. Eggs (p=140) with charactenstics similar to Ascaris and
Strongylid npes were observed. The protozoz found correspond to ovsts of Amosha spp.  Although free-living nematodes were
retrieved in all fecal samples, no specimens were found m the shime samples. However, coxcalate crystals and an abundant amount of
znt, such as eggs, were ohsarved (Fizure 3).

A B
Figure 3 — Parasitolozical identification of eggs, larvae and crystals in Achanma fulica individuals from Presidente Franco, eastern Paramay.
A Eggs in feces, B. Larvae, C. Eggs i tissue, I Dstal exoemity of larvae of nematodes (Rhabdin: spp), E. Frontsl larvae of nematodes
(Rhabdinis spp). F. Omalate crystals in sime.

3.3, Relation to size and parasite numbers
The presence of nematodes was sigmficantly hagher in mollusks above 5.1 cm (p=20.0001) (Table 1).

Parameters Fange Ezgs (Mean <510 Larvae (Mean <500}
Dto3 2+2 1+2

Size (cm) 31t 50 1+1 12

51 iss 243
0 to 20 2482 1+3
Wegth (g) 201t 30 13 3= 243

301 te 60 17 44 33

Table 1 — Resalts of eggs and larvae of nematodes, based on weight and length, found in feces and tssue of CGA from Parsmay, expressed as
PO SCIENGE
4. Dizcussion

Chur results suggest that the populations obtained from 4. fulica collected m Presidente Franco are in a stable phase, presenting
a vanety of young and adult individuals. Regarding the size classes of 4 fulica, 1t was identified that there was 2 lagher percentage
of 40 adult molluzks (= 5.1 cm), followed by three voung adults (3.1 to 5.0 cm) and seven young mollusks (=3 cm). The Afncan
snail can reach sizes of up to 30 cm m the length of the shell However, the mean values reported are usually much smaller and vary M h/2025
between 4 and 10 cm (Gabeth et al, 2023; Okon and And Cowuka, 2017; Patmio-Montoya et al., 2021). Gomez-Camargo et al. arc
(2021 mentioned that patterns in snal size can reflect the age stucture of the population n 2 grven area; it has been proposed that
the establishment of 4 fulica m new regons takes place m three stages: expopential. known as 2 long phase wath vizorous
indrviduals; stable, with a prevalence of a vanable shell size among young and adult, and the decline phase, where yvouns mdriduals
are prevalent (Albuquerque of al , 2009; Gomez-Camargo et al, 20210,
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al., 2009). Free-hving nematodes such as those of the genera Casnorhabditiz and Rhabditiz, whech are not considered fo represent wHHVP
a threat fo the health of humans or domestic ammals, have alse been found in association with these mollnzks. The confirmed =
presence of Angicsirengduss spp. reported m Sao Paulo and Pernambuco, Brazil, and San Ignacio, Misiones, Argentina, in 2022 i [ eiferrme uf it Wiscld Suvenisiie for
indicates the proxinuty of this species and the potential nsk to ouwr country. The straight distance between Presidente France (Alto
Parana) and San Iznacio is only 284.08 km. The natural movement of this species 15 50 m per night, on average 125m per month,
and 250 m per year (USDA-APHIS. 2005).

A commen charactenste of these mollusks is the areas where thev are found; they have vezetation cover, garbage, wastewater,
and domestic amimals. One of the determinants 15 bumidity; the presence of sewage m the environment allows the soil to become
maoist even during periods of drought, which famhitates the growth and manfenznee of the vegetation cover, making the places
smtzble for the presence of both mollusks and free-Inine nematodes ahke Rhabdinis spp. (Martin and Soommer, 2004: Covisha et al .
2018; Pahfio-Montova etal., 2021; Sabvaetal , 201%). Thes spectes of snal often lives near human kouses. A= a result, contanumation
of the home emironment through the snail’s feces 15 posaible (Pathak et al., 2023).

£, Concluzion

Achating species can feed on the excrement of rats and other ammmals, such a5 domeshe ones. For thes reason, finding structures
simmlar to Toxocara spp. Eges in their faces may be due to dazging their food. Although free-Ining nematodes were retneved in all
fecal samiples, no specimens were found m the muecus samples. However, the presence of oxalate crvstals and an abundant amount
of mut. such as ezgs, was obsarved, as well as lmestone rocks and walls in search of calemm supplements, whech is why it 15
constdered a species that negatrvely impacts the food cham Analymis of hing tissue, larvae, egzs, and protozoa were made and
collected. In future studies, we will anzlyze the species at the molecular level to continue the epidemmological swveillance of this
invasive snail species.

The giant Afincan land snal 1s an infermediate bost for several parasites, including 4 absousus, Angiostrongylus cantonensis,
A. costaricensiz, Schiztesoma mansoni, Hymenolepis spp. as well as Fasciola hepatica (Hu et al, 2011; Morassutt et al, 2014;
Penagos-Tabares ef al., 2018; Traversa and Gughelmmi 2008; Vizquer and Sanchez, 2015). Of all the samples collected, three
larvae whose morphological characterishes comespond to the metastrongylidze fanuly were found

Aehwostrongylus abstruzus, which 15 associated with A fulica and other tervestiial mellusks, 1= medically essental for domeste
amimals, cawsme cardicrespiratory problems m fehds and camds (Gareia-Lia et &l 2023; Lopez-Osono et al. 2021; Taubert ot

i Afesissamani of Vatrrbeerey Parmifshop
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