4. Parasir.. TH5), 1987, pp. 1005=1013
£ American Society of Parasitologists |987

PATHOLOGY AND MORTALITY OF THE LUNG FLUKE
HAEMATOLOECHUS LONGIPLEXUS (TREMATODA) IN

RANA CATESBEIANA

Jettrey D. Shields

Department of Biodogical Sciences, University of California, Santa Barbara, California 93106

apsTRACT:  The lungs of bullfrogs (Rana caresheiana) from southern California had numerous discolored al-
veolar nodules or fibrous cysits containing dead Haematoloechus fongiplexus. Host tissues around the dead
parasites formed fibrous cysts that extended through the pleural lining of the lung. The pathology caused by live
H. longiplexus was compared with that caused by Paragoninmus westermani. A common feature of lung fluke
infections appears to be compression of the occupied alveolar tissue, Statistical analyses of parasite mortality
in relation to host size and intensity of infection indicated that host age and immunity were not sources of
mortality. Young frogs had fewer dead parasites, a higher mean intensity of infection, and a lower prevalence
than did older frogs, Density-dependent factors appeared to contribute little to parasite mortality. Senescence
was determined to be the primary cause of parasite death, because the number of dead parasites was not

significantly correlated with host size,

The study of parasite mortality in natural pop-
ulations has rarely been attempted because of the
ephemeral nature of dead parasites. Sick, mori-
bund, or dead parasites are often lost via defe-
cation or digestion, or they are encapsulated and
calcified bevond recognition. The interactions
leading to parasite death have been studied in
arthropod host systems, where dead parasites are
retained in the hemocoel (e.g., Poinar, 1969; Vin-
son, 1977; Kuris et al., 1980), but little attention
has been given to the mortality of helminths in
their definitive hosts. White (1972) examined
moriality of the unusual digenetic trematode
Proctoeces subtenuis in its definitive host, the
marine bivalve Scrobicufaria plana. He showed
that parasite mortality increased with the inten-
sity of infection, but the data were confounded
by a general increase in the incidence of infection
of living parasites. Few studies have documented
the prevalence of dead parasites in host popu-
lations.

The digenetic trematode flaematoloechus lon-
giplexus 15 a large (49 mm long) lung Auke of
the frogs, Rana catesheiana and R. clamitans
(Kennedy, 1981). Frogs acquire the flukes by eat-
ing infected damselfly nymphs and adults. The
melacercariae excyst in the lrog stomach and mi-
grate to the lungs via the glottis (Krull, 1931).
Upon entering the lung bronchioles, the parasites
presumably burrow into the lung parenchyma
and reside in the alveoli. Mature parasiles are
blood feeders (Halton, 1967).
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Here | report aspects of the host response and
pathology caused by live and dead H. longiplex-
us. Variation in the mortahity of H. longiplexus,
in relation to host size and sex, and the intensity
of infection are described. and evidence for par-
asite senescence is presented.

MATERIALS AND METHODS

Frogs were collected at 2 small, adjacent, perennial
ponds, north of Rose Valley Falls, Ventura County,
California, June 1983 and July 1984, Frogs were shot
with pellet guns. Their carcasses were measured (snout—
cloaca) and sexed prior to the excision of both lungs.
Frogs less than 81 mm in length weighed 1 5=80 g, those
from 81 1o 120 mm in length, 80-200 g and those
from 121+ mm in length, 201 + g{Cohen and Howard,
1958). The lungs were fixed in AFA and stored for later
examination. Prior to or shortly after fixation, the ex-
ternal surface of the lungs was examined macroscop-
ically for concretions varving in color from black, brown,
dark red, 1o reddish-brown. The lungs were then teased
apart with forceps and examined with the aid of a
dissecting microscope, and the number of trematodes
within was recorded. Representative lung specimens
were embedded in paraffin, sectioned at 10 gm, and
stained with hematoxylin and cosin. Trematodes re-
moved from freshly dissected lungs were prepared as
whole mounts and stained with Semichon’s acetocar-
mine for identification (Pritchard and Kruse, 1982),
Representative specimens and sections have been de-
posited in the U5, Mational Muscum Helminthology
Collection (Mo, 79466).

Statistical methods are from Sokal and Rohlf (1982)
and Elliot (1977). Although tables report all propor-
tions as percentages for ease of visual examination, all
statistical comparisons were made on the original num-
bers. The frequency of living and dead parasites in all
of the infections was analyzed using the binomial dis-
tribution after Streams (1971) and Kuris et al. (1980).
A value of P = (.05 was accepted as statistically sig-
nificant.

Consistent with Kuris et al, (1980), N is the number
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Fioures 1-4,  Haematoloechus fongiplexus, 1, H. fongiplexus free in the central lumen of lung of Rana
catesheiana. The parasite (P) has little effect on the bronchiolar wall (B), Mucus, cellular detritus, and eggs were
frequently found adjacent to the parasite in the lumen (star). Scale bar = 500 gm. 2. H. longiplexus free in central
lumen. Epithelial cells (E} adjacent 1o the parasite (P) have been denuded of cilia, Chronic inflammation,
characterized by small, round cell infiltration (I), is apparent. Scale bar = 200 gm. 3. K. fongiplexus enclosed
in nodule. The mesothelium (M) adjacent 1o the parasite is severely compressed (left arrow); mesothelium not
adjacent to the parasite 15 less compressed (right armow), Scale bar = 500 pm. 4. H. longipfexis and nodule wall,






