Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 94(1): 31-35, Jan./Feb. 1999 31

Some Aspects of the Development of Lobatostoma
Jungwirthi Kritscher, 1974 (Aspidogastrea) in Snails and
Cichlid Fishes from Buenos Aires, Argentina
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The molluscéieleobia castellanosasd Ampullaria canaliculatand cichlid fishes were collected
from an artificial pond at Tres de Febrero Park (Buenos Aires city), between June 1994 and May 1995.
One hundred and eighty of 2,487castellanosaexamined were infected with pre-adultd obatostoma
jungwirthi, 112 of them in concurrent infections with digeneangungwirthi was significantly more
prevalent in larger snails, especially those infected with larval digeneans, but the prevalence of infection
did not fluctuate significantly throughout the ye@r.canaliculatand cichlids smaller than 10 cm were
not infected, but large€Cichlasoma faceturharboured adults ofL. jungwirthi in their intestines. Ex-
perimental infections o€. facetunand Gymnogeophagus meridionaligth pre-adult aspidogastreans
obtained fromH. castellanosagvere successfullhe development of. jungwirthi in the snail host
involves five arbitrary growth phaselis life-cycle is heteroxenous, similar to that describedLfor
manterj with H. castellanosaas the intermediate host and cichlid fishes as the definitive host in this
pond.
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In one of the artificial ponds at Tres de Febreraspidogastrean trematodes (Rohde 1972, Hendrix
Park (Buenos Aires city), Szidat (1971) found &t al. 1985, Huehner 1987). Rohde and Sandland
species of the genu®batostomdckmann, 1932 (1973) reportetiobatostoma manteRohde, 1973
(Aspidogastrea) parasitizing the gonad of théo occur more frequently in a prosobranch snail
prosobranch snaiHeleobia castellanosae naturally infected with digenean parthenitae.
(Gaillard, 1974) Davis, Mazurkiewicz andHuehner (1975, 1987) experimentally demon-
Mandracchia, 1982 and considered it identical tetrated thatAspidogaster conchicolaon Baer
L. pacificumManter, 1940. Sincé. pacificum could successfully establish itself and develop in
parasitizes marine fishes, its taxonomic statuge gastropodElimia livescenswith pre-existing
seems to be quite uncertain and needs to be ggenetic infections, and that these aspidogastrean-
considered. In this work, the species ofjigenean double infections could occur seasonally
Lobatostomdrom the same snail and pond as thah nature. Prevalences of single and concurrent
found by Szidat is identified as. jungwirthi jnfections ofL. jungwirthiin H. castellanosa&om
Kritscher, 1974. _ _ __ Buenos Aires city are reported herein.

L. jungwirthi was first described parasitizing  sjnce its discovery, the morphology bf
the freshwater cichlid fisBeophagus brachyurus jngwirthi has been thoroughly studied, but not so
Cope from Rio do Sinos, Brazil. In 1984, LunasChs development and transmission. Aspidogastrean
redescribed this species Cichlasoma facetum |ife_cycles have been worked out fspidogaster
(Jenyns) from Buenos Aires Province. This is the, gicymbayal(see Rai 1964Multicotyle purvisi
only member in the genus which parasitizes fresty,,yeg (see Rohde 1972) aAdconchicola(see
water fishes. = . _Huehner & Etges 1972, 1977, Bakker & Davids

Operculate snail species serve as intermediajg 73 Ronde 1994). Among the species of the ge-
hosts not only for digenetic but also for Va”°“§1usLbbatostomaonly the life-cycle of the Aus-

tralian L. manterifrom the marine teleost
*Corresponding author. Fax: +54-1-576.3384. E_ma”'_l'rachlnotus blochiLacépéde) is known (Rohde
mane@bg.fcen.uba.ar .1973,. 1994). The present study analyzes

Received 20 May 1998 jungwirthi’s development in its molluscan host and
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MATERIALS AND METHODS for single and double infections. The level of sig-
Monthly samples ofH. castellanosae nificance was set at P<0.05 (Rohlf & Sokal 1981).

(Prosobranchia; Hydrobiidae) were collected usZnIess otherwise stated, all measurements are
ing nets from a pond at Tres de Febrero Park bglve:n in millimetres. We used “prevalence of in-
tween June 1994 and May 199%.canaliculata 'ection” as defined by Bush et al. (1997).
(Prosobranchia: Ampullariidae) and the cichlid RESULTS

fishesC. facetumandG. meridionaliswvere irregu-

; The parasites obtained froh castellanosae
larly captured in the same pond.

The snails were measured and dissected in t nd from experimentally infectdd facetunwere

laboratoryl obatostomapecimens were collected d entified asL.. jungwirthi Kritscher, 1974, as re-

X scribed by Lunaschi (1984). jungwirthi can
from the gonads of their molluscan hosts, wash i : )
in 0.3%, NaCl saline solution, fixed with Ramet—e&E distinguished by the absence of a tail overlap

Henry’s fixative (8% NaCl saline solution, forma- ping the ventral disc posteriorly, the testis located

. . . ! ) ; in the median third of the body, a small, ovoid cir-
lin, acetic acid), stained with aIcohollc—hydrochlo—rus_pouch and the presence of 30-40 marginal al-
ric carmine (Langeron 1949), cleared in creosol‘@eo" on the ventral disc
and_l_?o‘:,nhec\i,v'i?‘ C?T?atd? k;ialrs]an;. were arbi- Of 2,467 H. castellanosaexamined, 180

€ Tollowing maturation stages were a (7.3%) had their gonads infected with one, rarely

trarily established for the analysis of thetvvoor more, immature specimend ofungwirthi.

a;pidogastreans in the snail host, according to th%?evalence of infection varied significantly, de-
size and morpholog¢€lass t very small, upto 0.8 pending on snail size:. jungwirthi was more

ral suckér) Short, without head lones suroundinglSValent i arger snails (k-W=21.389, P<0.0001
' %ig. 2). Although it showed a peak in the month

mouth; adhesive ventral sucker subcylindrical an f June (23.1%) (Fig. 3), the prevalence did not
nl(;tn)ézt .r?(l:\genzla.tcedo; Ze(Xanl g;?ﬁ?;‘sssal?dsxgﬁn'n%isplay any significant changes throughout the year.
9 Inconspicuou _'g' - L. jungwirthi exhibited significant variations in
notexceeding 1 mm long; forebody short, still lacky, o ajence of infection between singly and con-
ing head lobes; ventral sucker subcylindrical, wit urrently infected snails: it co-occurred with

devteloplr:g tmargimzl alvleoll; t_tesltl!s a?d”_O\llary ?Itl)éligeneans to produce 112 (4.5%) double infections,
sent or staring fo deveiop, vitetine Toflicies Stillyyhjle 68 snails lacked digenean larval stages

inconspicuous (Fig. 1BTlass Il med_ium-sized,_ 2.8%) €2=12.519,P=0.0004). Aspidogastrean-
upto 1.25 mm long; forebody of medium S'Ze’_w't igenean concurrent infections were significantly
head lobes still absent or starting to develop; ve

ore common in larger snails (K-W=18.628,

trﬁldsgc\ljelroviﬁl,vrvri]th(;‘iu 'g'f‘f\fme”‘?' Irnﬁr?tingilr?hl’en?“_P<0.0001) (Fig. 2), but they did not vary signifi-
a eveloping median aveot, fongiiudinal me antly throughout the year (Fig. 3).

dian ridge appears dividing median alveoli; sexua Worm body lengths ranged from 0.63 to 2.95

organs and vitelline follicles rudimentary (Fig. 1C)With mean values ranging between 1.32 in March

fc'afjs O:Vl(pre'ad.ﬁ:tﬁ): ('jalrgbe' (1-3) m '3”9? 995 and 2.32 in July 1994 (Table). The smallest
ore _0 ylarge, with head lobes completely e.ve_'ndividuals (class I) were observed irregularly be-
oped; ventral disc oval, with complete alveolation

genitalia and vitelline follicles fully developed (Fig. tween May and October, while those belonging to

. class Il appeared from October to April. Class Il
1D).Class \,(pre—adu.lts): as class IV, but with pres-, o obseprf)/ed in April, June, Septer‘%ber and De-
ence of 1-8 eggs (Fig. 1E).

, - . cember, whereas the largest individuals (class V)

The fishe<C. facetumandG. meridionaliscap-  \ere always prevalent (Table). Only four speci-
tured in a pond whertl. castellanosaevas ab- meng pelonging to class V were found, one carry-
sent, were experimentally infected several tlme-nc,lg a single egg (April), another with two eggs
with aspld_ogastrea_n pre-adults..Theywhere mankseptember) and two with one and eight eggs
ally fed with the dissected bodies of the parasitgithin the uterus (November) (Table).
ized snails. _ _ , _ EighteenA. canaliculataplus 33G. meri-

_ A chi-square test including Yate's correctiongionalisandC. facetun{<10 cm long) captured in

with a two-tailed P value was carried out to anate pond were not infected withjungwirthi. Two
lyze differences between prevalence of infectiog. facetunf11 and 12.5 cm long) harboured in their

of L. jungwirthiin singly and concurrently infected intestines ten and one specimens, respectively; the
H. castellanosaeKruskal-Wallis non-parametric |atter being mature and of great size (3 mm).

ANOVA tests were employed to evaluate the sta- One of seven experimentally infecteal
tistical significance of the associations betweemeridionalis(4.5 cm long) carried six. jungwirthi
prevalence of infection, snail size and month, botn the rectum, one of them showing incipient egg
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Fig. 1: maturation stages bbbatostomaungwirthi: A: class I; B: class II; C: class Ill; D: class IV; E: class V. Bar = 500 um.
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Fig. 2: Lobatostomgungwirthi and aspidogastrean-digenean Fig. 3: Lobatostomgungwirthi and aspidogastrean-digenean
concurrent infections iHeleobia castellanosaa different host ~ concurrent infections iHeleobiacastellanosaemonthly preva-
size-classes: prevalence of infection. lence of infection 1994-1995.
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TABLE

Variation in body length and in percentage of each maturation stagbatostoma jungwirthin Heleobia
castellanosaeluring the period of study

Month/ Length Mean Maturation stages
year range length (%)

(mm) (mm) | Il [ IV \%
Jun/94 0.70-2.66 191 2.8 0 2.8 94.4 0
Jul/94 0.63-2.95 2.32 8.3 0 0 91.7 0
Aug/o4 1.16-2.14 1.77 0 0 0 100 0
Sep/94 0.98-1.86 1.41 0 0 12.5 81.3 6.3
Oct/94 0.63-2.59 1.73 15.4 7.7 0 76.9 0
Nov/94 0.70-1.75 1.43 0 20 0 40 40
Dec/94 0.84-2.28 1.53 0 12,5 4.2 83.3 0
Feb/95 1.33-2.07 1.71 0 0 0 100 0
Mar/95 0.81-1.82 1.32 0 14.3 0 85.7 0
Apr/95 0.67-2.56 1.57 0 10 10 70 10
May/95 0.63-2.21 1.64 154 0 0 84.6 0

production 24 hr after the last infection. Six of eightoncurrent infection appears to follow the
experimentally infecte@. facetun{8- 9.5 cmlong) aspidogastrean prevalence pattern with regard to
yielded 16 specimens df jungwirthi, three of snail size and seasonality.
them with eggs after 96 and 72 hr following the Rohde and Sandland (1973) reported a signifi-
last infection. cant tendency fok. manterito occur more fre-
DISCUSSION qguently in snails with digenean infections and sug-
_ _ _ gested that a reduced resistance to a second infec-

At present, nine species are considered as validn may be responsible for this pattern. Huehner
members of the genusobatostomal. ringens (1987) reported the same tendency #or
(Linton, 1905);L. kemostomgMacCallum &  conchicolain the gastropoé. livescensind sug-
MacCallum, 1913)t.. pacificumManter, 1940L.  gested that some digeneans may produce benefi-
manteri Rohde, 1973L. jungwirthi Kritscher, cial effects on concurrent aspidogastrean infections.
1974;L. platenseMafié-Garzon & Holcman- These results are consistent with the present re-
Spector, 1976f. hanumanthaNarashimhulu & sults forL. jungwirthiin snails with digenean in-
Madhavi, 1980L.. anisotremun®liva & Carbajal, fections. According to Huehner (1987), some find-
1984, and.. veranoiOliva & Luque, 1989 as cited ings demonstrate that digenean infections signifi-
by Oliva and Luque (1989) and Rohde (1994). cantly increase the probability of aspidogastrean
ringens L. pacificum,L. jungwirthi, L. platense, infection and vice versa. The mechanisms under-
L. anisotremunandL. veranoiare South Ameri- |ying this relationship, either physiological (re-
can species. Only. jungwirthi parasitizes fresh- duced resistance) or behavioural (i.e., increased
water, rather than marine fishes. Except for th@eding or exposure to parasite eggs or miracidia),
AustralianL. manterj whose intermediate host is remain unknown.
a mollusc (Rohde 1973), the life cycles of the rest Rohde (1972, 1994) had emphasised the low
of the species remain unknown. degree of host specificity of aspidogastreans, both

The positive correlation between larger sizegor the mollusc and the vertebrate hosts, with pos-
of H. castellanosaend a higher probability of sible exceptions. For example, three snail species
trematode infection may simply result from the fackerve as hosts fdr. manteriat the Great Barrier
that older and larger snails have a greater expReef, Australia. In the study aréajungwirthiwas
sure to the parasite’s eggs because they eat and @kglusively found in the mollugd. castellanosae
more mobile than smaller individuals, as observed No definite conclusion on host specificity in
by Huehner (1987) in the case of the hosAof vertebrates can be formulated, since only a few
conchicola specimens of all of the potential hosts from one

The lack of seasonality in terms of prevalencerea have been examined. Infection experiments
may imply that cycles other than seasonal ones maye also inconclusive, because unnatural conditions
be involved, since individuals belonging to allmay influence the results (abnormal diet, stress,
maturation stages, except class V, appear througérc.). According to Rohde (1973), experimental
out the year. The level of aspidogastrean-digene@ata should be used with caution when formulat-
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ing statements on the host specificity of parasites. opment ofAspidogaster conchicolan the snails,
The life-cycle ofL. jungwirthi is heteroxenous, Viviparus malleatusand Goniobasis livescens)

very similar to that described by Rohde (1973, 1994) Parasitol63: 669-674. _ o

for L. manteriwhich, according to the author, is thekritscher E 1974Lobatostoma jungwirthnov. spec.

simplest obligatory two-host life-cycle known for E)AsP'thCOtyga’ Asi’édgofag.”daeéf”‘i‘fgphag“s

trematodes. In his study, Rohde showed, for the first Nraatﬁrﬁli;[rgrsMﬁgil,\lien 783%1'_53%'4 ichlidaehnn

time for the Aspidogastrea, that a vertebrate has he; :

. : ; - “Tangeron M 1949Précis de Microscopie7th ed.,
come an obligatory host in which sexual maturity IS \jasson & Cie. Paris. 1429 Dp.

reachedL. manteriis not capable of completing its | ynaschi L 1984. Helmintos parasitos de peces de agua
cycle in snailsL. jungwirthialso needs a vertebrate  dulce de la Argentina. Il. Presencialdsbatostoma
host to complete its life-cycle, at least in the study jungwirthi Kritscher, 1974 (Trematoda, Aspi-
area and for the examined hosts. dogastrea) erCichlasoma facetungJenyns).
Neotropica 30:187-192.
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