Experimental infection of mice with Trichobilharzia franki,
the major causative agent of swimmer's itch in Europe
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BACKGROUND

. - _ _ . . . SENSITIZED INDIVIDUAL CHALLENGED INDIVIDUAL
Cercarial dermatitis (CD), also known as swimmer’s itch, is a waterborne allergic disease caused by e
avian schistosome larvae penetrating mammalian skin (Horak et al. 2015). Human CD is manifested _ &
by maculo-papulo-vesicular skin rash (Fig. 1) accompanied by intensive itching (pruritus) and ede- ‘&é’&
ma. Sometimes also, a systemic reaction such as fever, cough, diarrhea, and local lymph node swel- ,@‘t@\“
ling may occur (Machacek et al. 2018). In Europe, CD outbreaks typically affect freshwater bodies *@;ﬁj@%\
(such as ponds and lakes) and significantly disrupt summer bathing seasons. ; \\é‘z&f\“
> N>
< _ Caron etal. 2017 o ( G
Trichobilharzia franki is an avian schistosome, which has been identified as a major contributor to s Belgium, Eau dHleute lake S A ® Gulyds etal 2020
: : : T : : . . . : ®@ O Slovakia, Kosice lake
CD cases in Europe (Fig. 2). It has a dixenic life cycle employing aquatic Radix auricularia snails as — f Ferte ot 3112005
intermediate hosts and anatid birds (mallards or swans) as definitive hosts (Miiller & Kimmig 1994). . 4 e France egihantecogiake
Mammals, including humans, are considered accidental hosts, in which T. franki dies in the skin. Ho- g ' Bk o il P s @ De Liberato et al. 2019
wever, no data on parasite migration, pathogenicity, and interactions with the hosts are available,  ° ligly, Albano lake
especially due to difficulties with the long-term maintenance of T. franki in the laboratory.
Fig. 1. Progression of cercarial dermatitis in supposedly sensitized and chal- Fig. 2. European outbreaks of human cercarial dermatitis associated with
lenged (repeatedly exposed) individuals. The reaction in challenged one is Trichobilharzia franki. @ published reports, A novel reports from Czechia

STU DY DE SI GN more expressive and appears faster. Adapted from Machacek et al. (2018). presented in this study (see below).

Collection of T. franki isolates in the field Determination of cercariae & infection of mice Mouse harvesting & sample processing
* Four sites with reported CD outbreaks (Czechia, July—August 2023; Fig. 3) * Morphological and molecular identification of collected T. franki cercariae  Mice were sacrificed and samples collected at 2 and 7 days post infection
* Collection of Radix auricularia snails (Fig. 4), examination for cercariae * Per pinnae infection of C57BL/6J female mice with 1000 cercariae (Plzer) « Clinical, histopathological, and immunological analyses
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Fig. 3. Sites included in the study: Plzen, Skodaland pool (49.7172092N, 13.3524572E), Probostov, Probostovsky pond (50.6664067N, 13.8385653E), Divéice, Blatec pond (49.1167367N, 14.3084103E) , Lukov u Zlina, Dolni b&lovodsky pond (49.2908414N, 17.7268689E). Fig. 4. Radix auricularia.

(1) Morphological and phylogenetic analyses of collected T. franki cercariae  (2) Clinical outcome of T. franki infection in mice
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Fig. 5. (A) Ocellate furcocercariae released from R. auricularia (Plzen), native. (B) Alizarin staining of the cercariae. Circumacetabular _F:Eg%ﬂ’%;z%ﬂ% (3) H IStO pathOIOgy Of tlssues affeCted by 7: f r an k’ m |grat|0n
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Vv Fig. 7. (A) Penetration of mouse pinna by T. franki cercariae led to the formation of epidermal crusts with clearly defined borders at 2 days
Fig. 8. (A) Bronchoalveolar lavage (BAL) was performed, and cytokines were detected in BAL fluid to assess the local immune milieu. Data are shown relatively to control (0 dpi) post infection (dpi). At 7 dpi, remarkable skin thickening was noticed along with massive leukocyte intradermal infiltration. (B) Being a
mice. (B) Splenocytes were isolated from healthy and T. franki-infected mice (7 dpi) and treated with the soluble fraction of T. franki cercarial homogenate (10 pg/ml; TfH). Anti- visceral species, T. franki is expected to migrate to the lungs (similarly to human schistosomes and the avian species T. szidati). While mi-
gen-specific cytokine production was measured after 72 hours in splenocyte supernatants. A mixture of Th1/Th2/Treg cytokines was detected, and the splenocytes also reacted grating schistosomula were not directly detected in the lung tissue, hemorrhages (*) and large eosinophil-rich lesions (**) were noticed 2
to cercarial homogenates derived from other avian schistosome species (T. regenti, TrH, and T. szidati, TsH), indicating significant species cross-reactivity. and 7 dpi, respectively.
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