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STUDY OF THE EFFECTS OF GAMMA-RADIATION ON EGGS
AND MIRACIDIA OF SCHISTOSOMA MANSONI .

C. M. F. AnTunes (1), Naftale Karz (3), R. Milward de ANDRADE (1),‘
E. Mansur Neto (3) and J. M. Lima (3

SUMMARY

Schistosoma mansoni eggs and miracidia from human feces were irradiated
with Cobalt-60, the doses varying from 0.5 to 200 Krad. B. glabrata were exposed
either to miracidia from irradiated eggs (10 to 200 Krad)) or to irradiated mira-
cidia themselves (1 to 50 Krad). In both experiments the miracidia penetrated
the snails, but they did not develop. However, when using 0.5-Krad-irradiated
miracidia, infection could be detected in 3.29 of the snails.

Groups of B. glabrata were exposed to irradiated miracidia (0.5 Krad), and,
later on, after periods of respectively, 10, 20 and 30 days, these groups were
re-exposed to non-irradiated miracidia. - The percentages of infection were, then,
seen to be 62.2, 83.3 and 77.79%, respectively. These data show that previous
infection with irradiated miracidia could not render the snails immune.

INTRODUCTION

UDC 616.995.122

Many investigators, including LrviN &
Evans 1°, Bacmorer & PanL?® GoMBERG &
Gourp et al.®, ViLLELA et al.*® JARRET et
al, "%, JenninGs et al.®, CHA1A & MURTA ¢,
CHa14 %, have reported the effects of gamma-
radiation on helminth eggs and larvae. The
studies with Schistosoma mansont have been
carried out with an aim to verify the effects
of this radiation on S. mansoni cercariae by
Rapke & Sapum *3, SzuMLEWICZ-PERLOWAGO-
RA & OLIVER **, SZUMLEWICZ-PERLOWAGORA %,
Orivera et al.™ and on this parasite’s in-
termediate hosts by SzuMLEWICZ-PERLOWAGO-
RA %, SzuMLEWICZ-PERLOWAGORA & BERRY 'S,

The present paper studies some effects of
gamma-radiation on eggs and miracidia of
S. mansoni, as well as the influence of such

radiation on the hatching of the eggs and on
the penetration power and development of
miracidia in the intermediate host, and reports
some data from an attempt at immunization
of snails with irradiated miracidia.

MATERIAL AND METHODS
1) Schistosoma mansoni strain

The S. mansoni eggs were obtained from
a patient’s feces presenting 3,000 eggs per
gram, by using the saline layering technique
described by RircHie & Berrios DUran 4,
The eggs were counted under microscope and
the percentages of viable mature ones re-
corded from samples of 0.01 ml
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2) Biomphalaria glabrata strain

The B. glabraia were laboratory-reared
specimens displaying a 15-mm diameter.
During the experiment they were kept in
plastic aquariums containing 5 litres of de-
chlorinated water and fed on fresh lettuce.

3) Irradiation of S. mansoni end miracidia

Eggs and miracidia of S. mansoni were
placed into pyrex-glass tubes and then irra-
diated in Gammacell 220. This apparatus
displays the following characteristics: Co-
balt-60, half life-5.2 years with dosage of
170 Krad per hour in irradiation position,
thus giving an average of 2,890 rad per mi-
nute. The present activity of the apparatus
is 2,700 curie. Roentgen umit is considered
similar to that of rad with a variation of 5%.

4) Infection of snails
a) with irradiated eggs

Viable mature eggs were irradiated with
gamma-ray different dosages (10, 20, 30, 40,
50, 100, 150 and 200 Krad). After that,
the eggs were allowed to hatch according to
Cua1a’s * technique. To a 0.0l-sampie of
miracidia suspension was added a drop of
19 acid fuchsine, the miracidia being count-
ed under microscope. Afterwards, groups of
10 miracidia were placed into glass contai-
ners for individual infection of B. glabrata,
according to PeLLEGrRINO & Katz 2.  After
24 hours the snails were put back into the
aquariums, the miracidia remaining in the
glass container being then counted. Forty-
five days after infection, the snails were exa-
mined by crushing them between two glass
plates. The same techniques previously des-
cribed were also used for the control group,
miracidia from non-irradiated eggs being
then employed.

b) with irradiated miracidia

The eggs being hatched, the miracidia
‘were exposed to the action of gamma-rays,
the dosage varying from 0.5 to 50 Krad.
The same techniques already described were
used for infection and examination of the
snails.

384

5) Aitempt to immunize B. glabrata

Eighty B. glabrata were individually in-
fected with 10 miracidia irradiated with 0.5
Krad. Forty-six of them were examined 45
days after infection (by crushing). From
the remaining snails, groups of 10 specimens
were re-infected with non-irradiated miraci-
dia, 10, 20 and 30 days after the first in-
fection and examined, 45 days later, by
crushing.

RESULTS
1) Irradiation of S. mansoni eggs

All viable mature eggs irradiated with do-
sages from 10 to 200 Krad were seen to have
hatched. The miracidia obtained could pe-
netrate the snails, but they did not develop.
75% of the snails from the control group
(infected with miracidia of non-irradiated
eggs), were observed to be eliminating S.
mansoni cercariae.

2) Irradiation of S. mansoni miracidia

The data regarding the effects of 0.5-t0-50
Krad gamma radiation on miracidia can be
found on Table I. The miracidia showed
no to have been altered by radiation (con-
sidering gross morphology, movements and

TABLE I

Data showing fhe effect of different doses of
gamma radiation on 8. mansoni miracidia

Number of B. glab%dta-
Gamma-ray
dosage Positive for
(Krad) Infected | Examined| S. mansoni
(%)
Control 60 38 30. (78.9)
0.5 50 31 1 (3.2)
1.0 50 29 0
10.0 10 8 0
20.0 10 6 0
30.0 10 8 0
40.0 10 9 0
50.0 10 6 ]
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penetration power), but it must be pointed
out that only the miracidia irradiated with
0.5 Krad could develop (3.2% of snails
were eliminating cercariae). There was re-
corded 78.99 of infection in the control
group. The snails infected with irradiated
miracidia (0.5 and 1 Krad), as well as the
non-irradiated miracidia, were dissected 10
and 20 days later for the search of sporo-
cysts, which, however, could be found only
in snails from the control group.

3) Autempt at immunization of B. glabrata

The data regarding the attempt to immu-
nize B. glabrata, by using irradiated miraci-
dia, can be seen on Table II. In the con-
trol group, exposed to non-irradiated miraci-
dia, a 96.4 percentagé of positivity could be
checked 45 days later, whereas, in the group
-exposed to irradiated miracidia (0.5 Krad),
‘the percentage of positivity was found to be
2.2. As concerns the snails re-infected 10,
20 and 30 days after initial infection, there
were found. positive percentages of 62.2,
83.3 and 77.7, respectively.

DISCUSSION

The data obtained show S. mansoni
eggs to be very resistant to radiation, since
even a dosage of 200 Krad could not affect
their hatching process nor the penetration
power of miracidia. Nevertheless, apparen-

tly normal miracidia (morphology and mo- -
vement) did not develop after having pene-
trated the snails. Similar fact was reported
by ViLrerra et al.*® in reference to em-
bryonated eggs of Ascaris suum, a dosage of
100,000 to 150,000 rep. being necessary to
hinder the development of larvae in guinea
pig’s lungs.

It is worth mentioning that the behavior
of miracidia newly hatched and irradiated
(1 to 50.0 Krad) was similar to that of mi-
racidia from viable mature eggs which were
irradiated (10 to 200 Krad). Nevertheless,
by using miracidia irradiated with just 0.5
Krad, about 3% of the snails could be in-
fected.

Levin & Evans °, JARreT et al.” 3, CHAIA
& Murta* and CHaia® reported having
achieved immunization after previous use of
irradiated larvae of Trichinella, Dictyocaulus
and Strongyloides, respectively, as “vaccine”.

However, our attempt at immunization of
snails by using irradiated miracidia (0.5
Krad) did not produce satisfactory results.

RESUMO

Estudo dos efeitos da radiagGo gama sébre
ovos e miracidios de Schistosoma mansoni

Ovos e miracidios de S. mansoni obtidos
de fezes humanas foram irradiados em bom-
ba de Cobalto-60, com doses que variaram

de 0,5 a 200 Krad. B. glabrata foram ex-

TABLE 1II

Attempt at achieving snail immunization through irradiated miracidia

Challenge
B. glabrata -
10 days 20 days 30 days
Gamma-ray 0 ys 4 y
dosage .
(rad)
T 2| gl3® |2 gl | Bl ozl R o
] : | e2| 3 £ | w2 3 : | sE| 3 £ | &E
& o u & s w & < u g « a
5 >< al & % 21 8 % 21 & % 2
= &) = = = 3] = &)
Control 50 28 | 96.4 | — — — — — — — _ —
500 80 46 2.2 10 8 62.2 10 6 83.3 10 9 7.7
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postas & miracidios provenientes' de ovos ir-
radiados (10 a 200 Krad), bem como a mi-
racidios irradiados (1 a 50 Krad). Em am-
bas experiéncias, os miracidios penetraram
nos caramujos, mas nio se desenvolveram.
Entretanto, utilizando-se miracidios irradia-
dos com 0,5 Krad houve infec¢do em 3,2%
dos caramujos.

Grupos de B. glabrata foram expostos &
infecco com miracidios irradiados (0.5
Krad). Apés 10, 20 e 30 dias foram re-ex-
postos & miracidios ndo irradiados. O per-
centual de infecgdo foi de 62,2, 83,3 e 77,7%
respectivamente. FEstes dados mostram que
a infeccdo prévia com miracidios irradiados
ndo conferiu protegio aos caramujos.
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