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Eurytrema coelomaticum: Influence of the Infection
on the Reproduction and Nucleic Acids Contents
in the Albumen Gland and Ovotestis of

Bradybaena similaris
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Departamento de Ciéncias Fisiologicas "Departamento de Biologia Animal, Universidade Federal Rural do Rio
de Janeiro, Caixa Postal 74.512, 23851-970 Seropédica, RJ, Brasil

The number of eggs laid per snail in Bradybaena similaris and the nucleic acids (DNA and
RNA) in the albumen gland and ovotestis were quantified in snails infected with sporocysts of the
digenetic trematode Eurytrema coelomaticum. The total number of eggs laid per mollusc was reduced
by 96.32% at the end of the larval development. The DNA concentration increased by 700%, and the
RNA concentration was reduced by 8.38% by the time when the daughter sporocysts of E. coclomaticum
were released from B. similaris. The relation between these values and the inhibition of the reproduc-

tion observed in infected molluscs is discussed.
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The trematode Eurytrema coelomaticum
(Giard et Billet, 1892) Looss, 1907 (Digenea,
Dicrococliidae) has a complex life cycle with two
intermediate hosts. In Brazil, snails of the species
Bradybaena similaris (Férussac, 1821) arc the first
intermediate host and orthopteran tettigoniids of
the genus Conocephalus Thiinberg, 1815, are the
second intermediate host (Mattos Jr et al. 1987).

A consequence of the snail infection by larval
digenetic trematodes is the interruption of the nor-
mal activities of reproduction in its snail hosts,
parasitic castration (Baudoin 1975). This process
has been observed and studied in several host/
parasite interfaces (Brumpt 1941, Pan 1965,
Sturrock 1966, McClelland & Bourns 1969,
Sturrock & Sturrock 1970, Webe & James 1972,
Loker 1979, Wilson & Denison 1980, Sullivan et
al. 1985).

Paschoal (1991), using histology, observed
degeneration of the ovotestis in snails, B. similaris,
infected with sporocysts of E. coelomaticum, with
reduction in the spermatogenesis. This author also
noted a reduction in the snail’s oviposition. Qur
objective was to study the effect of parasitism by
larvae of E. coelomaticum on the reproductive
function of its snail host, the snail’s oviposition;
the DNA and RNA content of the albumen gland
and ovotestis were quantified in uninfected and
infected snails.
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MATERIALS AND METHODS

Maintenance and snail infection - Specimens
of B. similaris were collected from horticultural
plots at km 45, of the Antiga Rodovia Rio de
Janeiro-S3o Paulo (BR 465), Itaguai, RJ, Brazil.
The snails were mantained in vivaria under labo-
ratory conditions (25 + 3°C; 80 + 7% relative hu-
midity). All snails were examined through their
transparent shells for the presence of
Postharmostomum gallinum metacercariae in the
pericardial cavity. Samples of randomly chosen
snails were dissected to ensure that the snails were
free of larval helminths.

Snails free of infection were maintained in
glass vivaria with earth at the bottom and moist-
cned with tap water at two day intervals. They were
fed ad libitum with cabbage leaves (Brassica sp.)
and ration elaborated according to Frantz and
Mossman (1989).

Eggs of £. coelomaticum were obtained from
adult worms collected from the pancreas of natu-
rally infected cattle slaughtered at the Matadouro
Industrial de Santa Cruz, Rio de Janeiro, RJ, Bra-
zll. The worms were placed in petri dishes with
0.85% saline, and left for 12 hr at room tempera-
ture (20 = 5°C) in order to lay eggs. The eggs were
selected according to Tang (1950), washed in dis-
tilled water and pipetted over pieces of cabbage
leaves placed in petri dishes lined with filter paper
moistened with tap water. Five or ten snails, with
10 mm of shell diameter were placed on these leaves,
in a proportion of 10 eggs/snail, and left overnight.
The next day they were transferred to the vivarium.
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Snail s oviposition - Weekly, the earth of cach
vivarium was carcfully examined for the eggs of
B. similaris, 1n 1nfected and uninfected snails.
The number of eggs produced was recorded and
related to the number of snails of each vivarium.

Quantitative evaluation of nucleic acids in the
albumen gland-ovotestis complex - The snail
shells were broken, and the snails individually
dissected under 0.65% saline. The albumen gland-
ovotestis complex was separated from the semi-
nal vesicle and the other parts. Snails were dis-
sected at 30, 60, 90, and 150 days post-infection.
Control uninfected snails underwent the same pro-
cedure.

The nucleic acids were extracted by the method
of Schimdt and Thannhauser (1945), using tissue
from 235 snails for each quantification. DNA and
RNA were quantified by the methods of Seibert
(1940) and Megjbaum (1939), respectively, in
Villela et al. (1977), being expressed in mg of
desoxyribose/g of tissue and mg of ribose/g of tis-
sue, respectively,

Statistical analysis - The results were submit-
ted to variance analysis using the Student’s t-test
(o0 = 5%) . The test of exponential regression was
used over the DNA and RNA results (Vieira 1986).

RESULTS

The snails B. similaris infected with larval E.
coelomaticum had a marked reduction on the ovi-
position (Fig.). A total inhibition of oviposition
was observed between the 7th and the 14th, and
the 17th and 21st weeks post-infection with F.
coelomaticum eggs. The total number of eggs pro-
duced during the 150 days of observation was re-
duced by 96.32% . The result that was significantly
different to that observed in the uninfected snails
(control group) during the same period (o = 5%).

The DNA content in the albumen gland-ovotes-
tis complex of the infected snails progressively
increased during the development of the sporo-
cysts (Table I). This increase reached 700% at the
end of the larval intramolluscan development. A
highly significant difference was observed between
the values obtained at the different periods of in-
fection (o = 5%).

The RNA content severely decreased at the
beginning of the infection, subsequently increas-
ing to values close to normal at the end of the
larval development, being only 8.39% lower than
the RNA content of the albumen gland-ovotestis
complex of the uninfected snails (Table II). Only
the RNA content of the albumen gland-ovotestis
complex, at the 30th day post-infection, was sig-
nificantly different from the others (o = 5%).
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TABLE 1

DNA content in the albumen gland-ovotestis complex
of Bradybaena similaris infected and uninfected with
sporocysts of Eurytrema coelomaticum

DNA content
(mg desoxyribose/g tissue)
Increase in DNA

Period of infection

{days) N X+8 content (%)
0 (control) 5  0.015+0.00449 0
30 5 0.020+0.008° 33.33
60 5  0.026+0.001¢ 73.33
90 5 0.035+0.007° 133.33
150 5 0.120+0.0149 700.00

X + S: mean + standard deviation,; N: number of
quantifications;, % 5. ¢ and 4 means with significant
difference among them (o = 5%)

TABLE I

RNA content in the albumen gland-ovotestis complex
of mfected and unmnfected Bradybaena similaris
with sporocysts of Eurytrema coelomaticum

RNA content
(mg ribose/g tissue)
Penod of infection o [ncrease in RNA
(days} N Xt8 content (%)
0 {control) 5 0.836+0.262¢ 0
30 5 0.293+0.035¢ 64.91
60 5 0.578+0.007? 29.94
90 5 0.690£0.0014%  17.65
150 5 0.766+0.0647 8.38

X £ S: mean values * standard deviation, N = number
of quantifications; % ® ¢ and ¢ : means with significant
difference among them (0t = 5%)
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DISCUSSION

The results of egg production per snail are simi-
lar to the results of McClelland and Bourns (1969),
Loker (1979), and Wilson and Denison (1980), and
they were used to standardize the data allowing
comparisons between uninfected and infected
snails. As the snatls used during this work were
collected from their natural habitat, their age could
not be used as parameter. The diameter of the shells
was used to evaluate e¢gg production based on a
positive correlation observed between snail size and
number of eggs produced (Amato & Rosa 1982).

The interference of the larval digeneans in the
reproduction of their molluscan hosts is a com-
mon phenomenon (Wright 1966). According to
Cheng et al. (1973) the mechanisms which lead
to castration may be associated with mechanical
or chemical action of the parasite over the host
gonad. Since E. coelomaticum larvae were never
found in the gonads of its snail host, B. similaris,
the castration is probably due to a secondary ef-
fect, which disturbed the host physiology. Accord-
ing to Sullivan et al. (19835), the sporocysts of E.
coelomaticum are indirectly interfering with its
snail host’s reproduction.

An answer similar to the one observed in B.
similaris infected with £. coelomaticum, in the
present study, was registered by McClelland and
Bourns (1969) studying the action of
Trichobilharzia ocellata over Lymnaea stagnalis
reproduction, where the reduction on the egg pro-
duction by the snails exceeded 95%. The authors
concluded that 1n the interface studied the castra-
tion was not due to a direct predation of the go-
nads by the larvae.

The detection of the parasitic castration led us
to investigate the mechanism that was involved in
this process. A quantification of the nucleic acids
was used as parameter to evaluate the rate of cell
division in the ovotestis-albumen gland complex
of B. similaris infected with E. coelomaticum;
Wijdenes et al. (1983) considered the DNA con-
centration in the albumen gland of L. stagnalis a
uscful parameter to determing its growth.

Studies carried out with 72 ocellata/L. stagnalis
showed that the maturation of the organs of the
reproductive system was arrested in infected snails
(Slunters et al. 1980, Sluiters 1981). This was con-
firmed by van Elk and Joose (1981} who demon-
strated 1n this same host/parasite interface that the
content of DNA did not increase as the snails aged.
In B. similaris infected with £. coelomaticum an
increase in DNA content was detected in the al-
bumen gland-ovotestis complex during the
intramolluscan larval development, indicating that
the growth of the albumen gland was not affected
by the parasite.
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Quantification of the RNA content in the al-
bumen gland-ovostestis complex during the lar-
val intramolluscan development of E.
coelomaticum was used as indirect means of evalu-
ating protein biosynthesis in these organs and the
essential processes for the development of the
snail’s eggs, egg shell formation and the embryo
nutrition. Alterations of this metabolic function
would interfere with the normal reproductive ac-
tivity of the snail. Studying the action of
Schistosoma mansoni on the levels of mRNA of
the ovotestis and albumen gland of B. glabrata,
Crew and Yoshino (1989) observed a reduction in
the protein synthesis relating it to a reduction of
mRNA. Our results show the same reduction on
the RNA content of the albumen gland-ovotestis
complex, at the beginning of larval intramolluscan
development as well as a subsequent tendency to
recover.

The content of RNA may be used as a param-
eter to evaluate the rate of protein biosynthesis,
but the inverse may induce an crror since in the
eucariotes most of mRNA is monocistronic hav-
1ng an elevated quantity of mRNA-poli A, which
15 not translated, being broken or chemically modi-
fied 1nside the cells; 1t is dificult to compare and
discuss our results due to lack of published infor-
mation.

The results obtained through these analyses add
to the observations made by Paschoal {1991) lead-
ing us to think that the alterations in the nucleic
acids content in the albumen gland-ovotestis com-
plex of B. similaris infected with sporocysts of F.
coelomaticum, arc not responsible for snail cas-
tration, since there is an inhibition of oviposition,
but the gametogenesis is not inhibited. We con-
sider that the castration in this case is partial, and
nutritional.
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