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Longitudinal studies of Biomphalaria glabrata
intected with Schistosoma mansoni are relevant to
a better understanding of the dynamics of schis-
tosomosis transmission. They permit a more de-
tailed evaluation of the compatibility between the
parasite and intermediatc host, as well as the de-
tcction of cercarial emergence patterns over time
(WHO. Technical Report Series 830, 1993, 85pp.).
It 1s known that S, mansoni cercarial emergence
can last aproximately a year in B. glabrata (MA
Stirewalt 1954 Exp Parasitol 33: 504-516), and
that 1t occurs mainly in the diurnal phase (CE
Faust, WA Hoffman 1934 J Publ Hith Trop Med
10:1-97) according to a circadian rhythm whosc
peak often correlates with periods of water contact
activities of the vertcbrate host (A Théron 1985
ke et Milieu 35 23-31. 1985 Ann Parasitol Hum
Comp 60: 665-674, 1986 Parasitol Today 2: 192-
194). However. no longitudinal study has evalua-
ted circadian rhythms of emergence throughout the
course of cercanal period of individual snails.

The present study investigated circadian rhy-
thms in the emergence of S, mansoni cercariae from
indivtdual B. glabrata snails during the patent
pertod. For this purpose, the acrophase (peak hour)
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of cercarial emergence was estimated for each snail
by the Single Cosinor Analysis (F Halberg et al.
1977 Chronobiologia (Suppl 1) 49: 1-190). The
duration of prepatent (F Frandsen 1979 Z Parasi-
tenkd 58: 2775-296) and patent periods as well as
the cercarial output were also individually re-
corded.

A total of 398 specimens of B. glabrata from
Belo Horizonte, Brazil, 4-5mm in shell diameter,
were exposed individually to five S mansoni mira-
cidia from a sample isolated from the same biotope
as their snail hosts. The parasite was isolated in
1985 from naturally infected snails (WL Paraense,
LR Corréa 1989 Mem Inst Oswaldo Cruz 84: 281-
286). Both the snail and parasite were provided
by the Department of Malacology of Oswaldo Cruz
Institute, Rio de Janeiro. The miracidia were ob-
tained from eggs concentrated from feces of in-
fected mice (5th passage) by sedimentation (A Lutz
1919 Mem inst Oswaldo Cruz 11: 109-140). After
exposure to miracidia, groups of up to forty snails
were kept in 4 1 glass containers with dechlori-
nated tap water at 25 + 2°C. The snails were fed
every two days with fresh lettuce ad libitum: water
was rencwed weekly. Screening to detect the posi-
tive snails started on the 2 1st day after exposure to
miracidia and was rcpeated three times a week.
For screening, the snails were exposed for 2 hr to
the Iight of electric lamps (60 W) to stimulate cer-
carial emergence. The positive snails were trans-
ferred to an outdoor area at least a week before the
chronobiological tests and kept individually in 160
mi glass containers with dechlorinated tap water
and fresh lettuce ad libitum. The tests were car-
ricd out two to three times a month under natural
conditions of temperature (varying from 19° to
34°C) and light (light phase of 12 + 1hr and in-
tensity varying from 0.17 to 11,000 lux). Each test
consisted of quantification of cercarial emergence
at 3hr intervals for two consecutive days. During
these days the snails were kept individually in
acrylic vials with 4 ml of dechlorinated water and
ted with fresh lettuce. Every 3hr the snails were
transferred to new vials. The remaining suspen-
sion was then filtered (Paraense, Corréa /oc. cit.)
and the filtered cercariae were counted exhaustively
under a stereomicroscope.

Ccrcarial counts from individual snails were
used to calculate the percentages of daytime (from
6:00 to 18:00) emergence. They were cvaluated
chronobiologically through the Single Cosinor
Analysis used for detecting 24 hr rhythms and es-
timating the acrophases of cercarial emergence for
snails which had becn tested at least three times.
The acrophases were compared pairwisely and
considered significantly diffecrent whenever their
95% confidence intervals did not overlap (W
Nelson et al. 1979 Chronobiologia 6: 305-323).
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The following parameters were also recorded for
cach snail: (a) duration of prepatent period (days):
since exposure to miractdia until the first cercarial
emergence. (b) duration of patent period (davs):
between the first and last cercarial emergence. and
(¢) cercanal output: total number of cercariac
cmerged per snail in each test.

Only six out of 62 infccted snails survived long
enough for at least threc tests while shedding cer-
cariac: no self-curc was observed (Table). The first
cercarial emergence occurred between the fourth
and the sixth weeks afier exposure with mean and
standard dewviation of 27.7 + 4.5 days. The dura-
tion of the patent period (62.3 + 24.0 days) varied
from 39 to 108 days. Cercarial output per snail
per test (48 hr) vancd from 5 to 2.467. Of the
8.804 cercanac that emerged from all snails in all
lests, 11.4% emerged at nighttime. Circadian
rhythms 1n cercarial cmergence were detected in
all six snails. of which two snails (3 and 4) showed
a circadian rthythm in every test. The four remain-
ing snails showed this rhythm in at least one test.
The acrophasc estimates of cercarial emergence
varied from 12:13 to 18:03 with 76.5% of them
occurring between [4:00 and 16:00 pm. The only
acrophase shown to be significantly different
among snails was that of snail 5 in week 0. The
acrophases estimated for each snail did not differ
significantly within the tests, with the exception
of snail 4. In this case. the acrophase correspond-
Ing 1o week 0 was significantly later than those of
weeks 2 and 4.

various authors have observed a great interin-
dividual variability in the cercarial output of .
mansoni from B. glabrata snails (FS Barbosa ¢t
al. 1954 Publ Avud CPgAN 7 79-92, FS McClel-
land 1965 Bull WHQO 33: 270-276. CP Souza ct al.
1983 Mem Inst Oswaldo Cruz 78:251-256). In the
present study, a substantial intraindividual vari-

ability 1n cercarial output was also detected. con-
firming carlier results for this spccies (FG
Schreiber, M Schubert 1949 J Parasitol 35 91-
100). In addition, cercarial emergence at night-
tim¢ was not neghigible. Thus, for a proper deter-
mination of daily cercarial output in a given S
mansoni-B. glabrata combination, cercarial counts
should bc obtained at different times along the cer-
carial pcriod, including nocturnal phases.

Cercarnal emergence clearly showed a circadian
rhythm. However, the present study revealed that
this pattern is intermittent. Therefore, it is sug-
gested that. if possible, chronobiological tests on
cercarial cmergence should be performed at
monthly intervals throughout the course of the
patent period.

The peak hours of cercanal emergence showed
relatively Iittle inter- and intra-individual differ-
ences dunng the patent period, tending to occur
in mid-afternoon. This finding is epidemiologi-
cally relevant as it shows which particular hours
of the day are the most dangerous for infection of
vertebrate hosts. This implies in an accumulation
ol cercariae and a high and prolonged risk of in-
fection 1n the afternoon and carly evening in trans-
mission sites with no flow. In a flowing strcam.
the cercariac would be rapidly swept away and
the danger period might be relatively short (A The-
ron 1982, p. 289-292 In DF Mcitrick, SS Desscr
(cds) Parasites - Their world and QOurs Elsevier
Biomedical Press).
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