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SUMMARY

The variation of resistance®€o0 gamma-rays @iomphalaria glabratavas studied. A population of 480 mollusks was observed
during 30 days - distributed in 8 groups of snails isolated and 8 groups of snails in colonies - after exposure (30ysoafipper
dose) to increasing doses of gamma radiation. Doses of 10, 20, 40, 60, 80, 160, 320 and 640 Gy from a G&@maradIhtor,
were applied to the test groups and two groups control (non-irradiated) of snails — isolated and colony - were keptrdzart. Afte
been exposed, the snails were drew back to the aquaria where they were maintained before. The survival was estimated on a daily
score of the alive animals in each group-dose, starting after the irradiation exposure day. As a result, the surviilaadiglftfer
forms (DL,,,,,= 218.2 Gy) was found greater than in cross-fecundation forms. These data point to a low radio-resistance on the cross-
fertilization forms - the sexual reproductive form - which is most found in nature. The lower radio-resistance of theitrasisiie
forms suggests the presence of some sex-linked hormonal factor related to this phenomenon.
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INTRODUCTION In order to compare tf8Co gamma-rays resistance between the
self-fertilization and the cross-fertilization forms of tBmmphalaria
Biomphalaria glabratais a vector of schistosomiasis in Brazil, glabrata a protocol of study observed its Rl variation, which would
common in the northern and northeastern region on creeks, lakes ahdlp further investigations concerning schistosomiasis control.
rivers. It can change to a self-fertilization form when the environmental

conditions are severe but normally its reproductive form is cross- MATERIAL AND METHODS
fertilization and they live in coloni&s Schistosomiasis, caused by the
worm Schistosoma manso(BM) is a disease widespread in tropical A population of 480 aduBiomphalaria glabratasnails reared in

regions and endemic in 74 countries, infecting more than 200 milliongaboratory during 10 months, originated from the S&o Lourenco da Mata
people that endures intestinal bleeding, hepatic fibrosis and spleesirain found in Sdo Lourengo da Mata - PE, donated by Centro de
complications. Migrations of infected people from endemic areas an®Pesquisas Aggeu Magalhdes - FIOCRUZ. Observed during 30 days, it
the dispersion of the intermediary vectors are related to its exp&nsionwas divided into 16 groups of 30 snails; 8 groups were kept under total
Other vector of this disease in Brazil is BhestraminegDunker-1818) reproductive isolation in individual aquaria and the 8 remaining groups
having greater prevaleriéen northern and north regions but having a were maintained in colonies in collective aquaria. The test groups were
lower fertility, as shown in a laboratory raised snails stublye species  exposed to one dose of gamma radiation of 10, 20, 40, 80, 160, 320 anc
B. tenagophilawith the lowest fecundity among them, is the most 640 Gy from a Gamma-céefiCo irradiator from Radionics Labs., with
common vector of schistosomiasis in southern and southeastern regian actual radiation rate of 0.97 Gy/min. The 2 control groups (group-
of BraziP . dose 0 Gy), having 30 isolated and 30 colonized snails, were placed in
identical conditions as the endured by the snails from the irradiated
lonizing radiation ofB.glabrataembryos resulted in substantial groups, but did not receive any gamma irradiation.
effects in its developmehtAdult snail$ raised in colonies — cross-
fertilization forms — revealed a of 60 Gy QL while isolated snails — For the irradiation exposure, the mollusks were carefully placed
self-fertilization forms — presented a 90 Gy DI°. Previous studies into dry glass tubes and the isolated snails had a thin layer of cotton
reported an attenuation of virulence after gamma irradiation of SMseparating each other (to avoid copulation). In order to minimize eventual
cercariae in mouseandB.glabraté infection. differences induced by the darkness and humidity existing in the
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iradiation chamber, the control groups were kept in the dark during 5fithe DL, . of ®Co values obtained were 59 Gy for colonies and 218.2
and 24 min, time necessary to irradiate with half the maximal dose (32@y for sexually isolated, after a mathematical interpolation of data from
Gy), in a dark environment at the same temperature and then placéable 1 in order to achieve the value of each crossover.

back into aquaria.

After irradiation the mollusks were put back to the aquaria were DL/S0/30 of Biomphalaria glabrata after gamma radiation
they lived before, with artificial temperature and light cycles as propose:
by MICHELSON. The isolated groups had mini aquaria and the
colonized groups the large ones (11.5 X 9.3 x 11.5 cm), maintainin
ever the same 50ml water ratio per snail. The snails were fed “ad libiturr
with lettuce Bativa lectura leaves. The water used was drinking tap

water (pH 6.8 to 7.8) which was renewed dalily.
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The survival estimate was obtained by a daily count of the surviving
animals in each group-dose, from the irradiation exposure and continue
until one month.

Mortality

- - @ - -Colonies

218.2Gy | —m—Isolated

RESULTS

50% Lethality

The mollusks were observed during 29 days after the irradiation 0 —
The score of surviving snails, in each group-dose revealed to have 0 40 80 120 160 200 240 280 320 360 400 440 480 520 560 600 640 68C
inverse relationship to the applied dose, as expected. The daily nhumb Dose ()
of survivors was obtained subtracting the number of dead snails Py 1. Line curves showing the lethality of isolated and colonized groups glbrata
dose from the population existing on the day before, resulting on thenails, after*Co. Gamma-Rays irradiation, along 30 days. The centered darker line is the
mortality per dose/day (Table 1). value of 50% of snails existing in each group. Arrows point the intersection of the 50%

population line by the lethality curve from each group and gray vertical lines show its value
over the X-axis.

Table 1
Values of the survivors and deBd glabratasnails along 30 days, after
®Co gamma-rays irradiation on colonies and isolated groups DISCUSSION AND CONCLUSIONS
Dose Colony Isolated PERLOWAGORA-SZUMLEWICZ%! in a study of DL, of
- 5 - o B. glabrataafter X-rays irradiation revealed a value around 60 Gy for

Gy Survivor Dead Dead%  Survivor Dead Dead% gt fertilization and 90 Gy for the cross-fertilization forms. Similar

0 26 4 13 27 3 10 results were found in the sn&@incomelania formosana vector of

10 19 11 37 22 8 27 Shistosoma japonicum exposed to X-ra)?sTh_ese studies used an _
analogous protocol and the lethal dose was estimated by the last crossing

20 26 4 13 23 7 23 of each curve fit, along the doses applied, over the line of 50% of lethality

40 25 5 17 24 6 20 (classical methodology).

80 4 26 87 26 4 13 o

160 1 29 97 23 7 23 _quever, Xrays have a !ovyer frequen_cy energy spectrum as ionizing
radiation than gamma radiation, used in the present work using the

320 0 30 100 1 29 97 classical DL, ., methodology. As a result it was found 90 Gy and 218.2

640 0 30 100 1 29 97 Gy as the DL of respectively cross-fertilization and self-fertilization

forms of B. glabrata(Figurel). Despite cross-fertilizatidh glabrata
be the reproductive form most found in natutbis finding suggest a
lower resistance for it, when exposed to ionizing radiation.

Average 12.625 17.375 57.916 18.375 11.625 38.75

The percent normalization of data rendered easier the comparison The gamma irradiation - despite its lower energetic profile — seems
between the different dose groups. Environment changes and mollusks provoke a higher radio-resistance than X-rays on the self-fertilization
manipulations during the irradiation procedures, must have stressed thefiorms, than gamma-rays. Table 1 shows the resulting mortality data and
and can be considered as a lethal factor. However, as this was a comnpwints to a lower radio-resistance among the cross-fertilization forms.
damage, their effects cancel each other on control and test groups. So, it can be assumed that the difference between self-fertilization forms

DL, .. after X-rays in the before cited work and gamma-rays irradiation

The mortality (Table 1) is displayed in the Figure 1, being the crossis certainly due to the nature of the applied radiation.
fertilization forms mortality represented by a dotted line and that from
the isolated groups, represented by a solid one. A darker horizontal LIARD et al* noted that the wholB. glabratagroup irradiated
straight line defines the limit of 50% of each group, that is, 15 snailswith gamma-rays dose of 320 and 640 Gy died after 60 days, but in a
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RESUMO

DL, raios gama de°Co emBiomphalaria glabrata(Say, 1818)
9. PARAENSE, W.L. - Distribuicdo dos caramujos no BrasilMadernos conhecimentos
A variacao da resisténcia entre individuos em autofecundacao e sobre esquistossomose mansonielo Horizonte, Academia Mineira de Medicina,
fecundacéo cruzada @omphalaria glabrataforam estudadas. Uma 1986. @An. Acad. Mineira Med., 14(supl.): 117-128, 1983/1984).

populacédo de 480 moluscos foi observada durante 29 dias, distribui%a PERLOWAGORA.SZUMLEWICZ. A. - Effect of radiati " \ation kine
em 8 grupos de caramujos isolados e 8 grupos em colénias apds a SRATSAT + A - ElIeCt of radiation on the popuiation kinetics
of the snailAustralorbis glabratusage at exposure and immediate and late effects

exposi¢ao (30 caramujos por grupo-dose) a doses crescentes de radiagio o x RaysRadiation Res., 23392-404, 1964.

gama. Foram usadas doses de 10, 20, 40, 60, 80, 160, 320 e 640 Gy de

um irradiador Gamma-CefiCo. Dois grupos nao irradiados — isolado e 11. PERLOWAGORA-SZUMLEWICZ, A. - Schistosomiasis: age of snails and susceptibility
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caramujos voltaram para aquarios onde viviam antes. A sobrevida foi

estimada pela contagem diaria dos animais vivos em cada grupo-dosé,zaPESSOAv S.B & MARTINS, A.V. Parasitologia médica 11. ed. Rio de Janeiro,
partir do dia da irradiagéo. Guanabara Koogan, 1982. p. 361-420.
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O resultado mostrou maior sobrevivéncia nos grupos isoladqQg (DL
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