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Fecundity Changes Induced by Low-Doses of Gamma
Radiation on Biomphalaria straminea (Dunker, 1848)

Mauricy A da Motta™, Ana MMA Melo

Departamento de Biofisica e Radiobiologia, Universidade Federal de Pernambuco, Av. Prof. Moraes Rego s/n,
50670-420 Recife, PE, Brasil

A population 0420 snailsBiomphalaria straminean intermediate host obchistosoma mansqni
received gamma-rays obtained frorfi%@osource in low-doses (0/2,5/5/7,5/10/15/20 and 25 Gy); half
population was kept in colonies (allowing cross fertilization) and the other half was mantained in sexual
isolation (allowing self fertilization). Results showed that 15 Gy stimulates the fertility of both groups
but the colonies were more sensitive and at this dose its fertility overpasses the control group dose. The
possible hormonal role played in the observed phenomena is under investigation.
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Biomphalaria stramineaintermediate host of isolated (allowing self fertilization). Fecundity,
Schistosoma mansqrire hermaphrodite snails estimated by the amount of egg mass as by the
(Paraense & Deslandes1955, Leal 1976). Widewumber of eggs, was observed during 30 days. All
spread in northeast Brazil, and existing in othahe groups/dose were maintained in individual (iso-
regions, it contributes to the endemic schistosdated) and collective (colony) aquariums with wa-
miasis occurring in some regions of this countryer temperature (27°C + 2°C) and pH (6.6-6.8)
(Paraense & Deslandes1955). The research on thizntrolled. The ratio water volume/snail (50 ml)
shail has a social and epidemiological interest fawas kept constant, during the whole period of ob-
public health (Pessoa & Martins 1982). Previouservation. During the irradiation of the snails by
reports state that the reproductive activity of snailgamma-rays, groups of 30 snails were placed into
is particularly affected by ionizing radiation (Liard a glass tube by time and then placed in a Gamma-
1968). Aiming to examine more closely some aseell Irradiator, model RL-60, from Radionics Labo-
pects of this subject, this study was performed iratory, emitting gamma-rays in a rate of 0.97 Gy
order to observe the fecundity behavior of thiper minute. The snails remained in the irradiating
epidemiological vector of schistosomiasis after itslevice during a period of time enough to reach the
exposure to low intensity gamma-rays, in cross angrogrammed dose. In order to avoid copulation dur-
self fertilization. ing the exposure, each isolated group had the snails

MATERIALS AND METHODS separayed by a thin cotton cushion betwegn them.
. _ Tofacilitate egg laying, some pieces of solid float-

Gamma-rays obtained from®4Co source in  ing material (ISOPOR ) was distributed over the
low-doses (0/2,5/5/7,5/10/15/20 and 25 Gy) wergater surface of each aquarium, in order to sup-
applied upon 420 snaiB. stramineaBH breed, port the offspring, where the eggs were aggluti-
obtained from Centro de Pesquisas AggeHated in a mucoproteic jelly. In order to count the
Magalhées. Maintained in our laboratory, the snailsgg masses each offspring was placed in a Petri
had the same age (7 weeks), were bred from tlgsh with distilled water to prevent the egg mass

parent’s eggs laid with a maximal difference of tWwajehydration. Finally the eggs were counted, with
days and, divided into groups of 30 snails per dosg.stereo microscope.

The population of snails observed had already at-
tained its reproductive development. One half of RESULTS
the snail population was kept in colonies allowing The resulting data were averaged for each
cross fertilization and the other half was maintainegroup/dose and the standard deviation of each value
are seen in Table I.

The above data reflect a reduction of fecundity
: after irradiation in both the colonized and isolated
This work was supported by CNPq. _groups, as measured by the number of egg masses
+Corresponding author. Fax:+55-81-271.8535. E-mallgnd eggs, except at the 15 Gy dose group, when
motta@npd.ufpe.br the snails from the colonized groups showed a
Acceptd 28 April 1997 greater fecundity as compared with the control
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TABLE |

Mean values of egg masses and eggs in each offsprBigmphalaria straminefollowing a low-dose radiation
with gamma ray from &°Co source, in sexual isolation or in colonized groups

Egg mass Eggs
Colonized Isolated Colonized Isolated
Dose (Gy) Mean SD Mean SD Mean SD Mean SD
Control 36.8 13.1 252 11.2 485.5 204.2 204.9 107.1
25 14.3 8.9 13.3 9.9 219.8 137.3 158.1 121.2
5.0 21.5 12.8 14.83 7.6 285.7 187.0 167.7 90.9
7.5 21.4 12.7 9.7 7.6 341.0 216.9 74.9 61.0
10.0 15.9 12.6 8.9 4.0 159.9 153.6 43.7 25.7
15.0 24.6 2.5 27.8 2.0 253.0 102.0 278.9 14.0
20.0 20.8 15.4 15.8 8.7 213.0 194.1 70.0 55.7
25.0 28.1 12.3 17.0 9.4 250.3 132.0 162.6 98.7

a: significant irradiated-control egg mass difference at p<0.001 (by the chi-square test); SD: standard deviation

group (0 Gy), concerning the number of egg masses 160
and eggs. At this dose, moreover, it was observed 140 |
the less disperse response of the egg mass produced g |
by the irradiated snails, with a standard deviation
nearly 5.5 times lower than the control group., 4, [\
When the data from eggs and egg mass were com-
pared conjointly with the controls' results, through

the chi-square test, only the doses 15 and 25 Gy 401
did not show statistical significance to p<0.001. 29| : :

The number of eggs per egg mass is seen in 0 ‘ ‘ % ‘ % ‘
Table Il, as result of the division of eggs by the 0 25 5 75 10 15 20 25
number of egg masses observed. Dose (Gy)

The 15 Gy dose-group induced the greater fasraphic representation of the percent of egg masses and eggs
cundity among the snails of the irradiated isolateper group doses &iomphalaria straminesnails in colonies
group. Concerning the egg count (Fig.), its Stari‘-nd isolated, irradiated with low fjoseso_fgamma rays (mCol
dard deviation was about 50% less than the cog-egg mass of colonized groups; miso = egg mass in isolated

; roups; eCol = eggs of colonized groups; elso = eggs in iso-
trol group and caused the same ratio egg/egg maggd groups).
in both the isolated and colony groups (see Table

).

Here, the colonized control group values ap-
peared 61.64% greater than those seen in the iso-
lated control group. The 2.5 Gy and 5 Gy dose-

TABLEII group values overpassed the amount of eggs per

Ratio egg/egg mass values observed on both groupggg mass observed in the control group, but the
_from egg mass and eggs in each offspring of  nymber of eggs per egg mass diminished as the
Biomphalaria stramineafter a low-dose radiation gamma-rays dose augmented, except for the iso-

with gamma ray from &Co source, in sexual ) i
isolation or in colonized groups lated 15 Gy and 25 Gy dose-group, as stated be

fore.
Dose(Gy) Colonized Isolated DISCUSSION
Contzr.osl igg ﬁé The fecundity ofB. stramineain colonies is
5.0 13.3 11.5 reportedly greater than when they are isolated
7.5 15.9 7.7 (Paraense 1986, Pessoa & Martins 1982). The re-
10.0 10.0 4.9 sults showed in Table | revealed that fecundity of
15.0 10.3 10.7 the snails irradiated with low doses was depressed,
20.0 10.2 4.7 except after the irradiation with 15 and 25 Gy.

25.0 8.9 9.6 Results were not different from those observed in
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the control groups. Table Il shows that the ratio This evidence led us to suppose a marked en-
egg/egg mass increased after gamma-irradiatidrancing effect of the 15 Gy gamma-rays doses on
with 2.5 and 5 Gy, among isolated and colonizethe fecundity of the sexually segregatBd
groups. This effect is presumably a normal reacstramineawhen compared with the control group.
tion of the reproductive system to ionizing radiaOngoing studies are in progress to investigate the
tion, but from 7.5 Gy to 25 Gy the fertility trendsobserved difference among the groups analyzed
to lower values, thus indicating a depression of edtere, mainly on the question of sexual isolation
production. The dose of 15 Gy raised the ratio eggihd self fertilization after 15 Gy gamma-rays irra-
egg mass in the isolated groups about 200% as codiation, which presented many ambiguous aspects.
pared to the nearby doses and, in addition, the weBKA techniques will be tested to attempt defining
dispersion observed after this dose (Table I) erthe hormonal role played in this phenomenon, en-
hances our supposition of some hypothetical reswisaging a future application in the epidemiologi-
nance inducing a more homogeneous biologic&al control of schistosomiasis.
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