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The freshwater snails, are by far the most prevalent organisms among the local freshwater fauna,
md represent an important group of mollusks, from the stand point of health and economy. This is due to
:he role played by many of them as hosts for certain parasites of man and his animals. These snails are
rather considered pests and so their populations are currently controlled by several measures. On the other
land, various radioactive elements are increasingly detected in the aquatic environment, some of them
nay find their way to the freshwater ecosystems. So it became necessary to find any radiobioindicator
:rom among the common aquatic biota that can be used to detect any radioactive disposal into the
freshwater environment. This paper reports a radioactive tracer study on weather the previously
mentioned snails can be used either in the biological treatment of low-level radioactive waste and/or as
•adiobio-indicators. In general, research on B. alexandrina is encouraged in Egypt as they serve as
ntermediate hosts for Schistosoma mansoni, a disease impairing greatly agricultural economics due to its
frequent occurence among Egyptian farmers.

Cleopatra bulimodies snails are also common in Egypt, being intermediate hosts of
Prohemistomum vivax, a parasite of dogs, cats, kites and occasionally of man. Two isotopes, namely, 65Zn
md 124Sb were used in the present work as radiotracers.

The investigation of percent survival of B. alexandrina in 65Zn or 124Sb was performed in
;omparison to control snails in normal dechlorinated water and 10% sea water. It was found that about
30% of control snails in dechlorinated water were still alive after three weeks from the begining of the
ixperiment corresponding to 100% of snails alive in 10% sea water which makes them more vital and
lealthy. It was found that in 20% or higher concentrations of sea water, the mortality percent increased.
The survival percent of snails immersed in 3 KBq/ml 65Zn after 4 weeks was found to be 60%. The
;orresponding value for snails immersed in 3 KBq/ml 124Sb was 40% after the same period (Table 1).

TABLE I: PERCENT SURVIVAL OF B. ALEXANDRINA SNAILS IMMERSED IN DIFFERENT
ACTIVITIES OF 65Zn OR 124Sb

Cone, of Radioisotopes (KBq/ml)
Control snails

65Zn I I24Sb

Time
(weeks)

1
2
3
4

normal
water

100
100
90
90

10%
sea

water

100
100
100
90

1

100
100
90
80

2

90
90
80
70

3

%
80
70
60
60

1

Survival
100
90
90
70

2

90
80
70
60

3

70
60
50
40

It was found that 65Zn was accumulated mainly in soft parts of the snails within which about 64%
:o 76% of the total amount of 65Zn was accumulated in soft parts of the snails whereas the remaining
imount accumulated in their shells. The uptake increased with high rate during the first three days;
17.51% and 10.79% of the initial activity of 65Zn for Biomphalaria alexandrina and Cleopatra
bulimoides, respectively). Then the % uptake of 65Zn took place at a lower rate to reach 31.0% and
25.52% after 20 days, for the two species, respectively (Tables 2, 3). The concentration factor values
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increased from 8.28 after 1 day in B. alexandrina to reach 25.82 after 20 days. The corresponding values
for Cleopatra bulimoides was found to increase from 3.87 after 1 day to reach 21.27 after 20 days (Figs.
1,2).

The uptake of 65Zn decreased by increasing the carrier zinc concentration to 10'4M ZnCl2. The
concentration factor values increased to reach 19.50 and 15.23 after 20 days for Biomphalaria
alexandrina and Cleopatra bulimoides, respectively, against 25.82 and 21.27 in case of absence of
additional carrier in the same respective manner.

Antimony is one of the toxic elements that can be used in the control of Schistosomiazia. Thus
tartar emetic, used in the treatment of this disease is potassium antimony tartarate. Results showed that
124Sb has no metabolic importance, since the % uptake of 124Sb increased to about 11.53% and 8.43% for
Biomphalaria alexandrina and Cleopatra bulimoides, respectively after 5 days from the begining of the
experiment and then remained nearly constant. The concentration factor values were found to be 9.63 and
7.03 after 20 days, in the above respective sequence.

Release of 65Zn by both snails follows a biphasic curve; a fast component, through the first three
days and a slow component, through the rest period. When water was used the biological half-life through
the slow component was calculated and found equal to 22.5 d and 19.2 days for B. alexandrina and
Cleopatra bulimoides, respectively. For EDTA the corresponding values were equal to 15.7 and 12.15d. It
was found that EDTA is more effective than water as a decontaminating agent.

Release of 124Sb was found to follow a monophasic curve and the biological half-lives were equal
to 3.5 and 4.8 days for Cleopatra bulimoides and B. alexandrina, respectively.

Ultrastructural changes were detected (by using electron microscope) when the snails were
immersed in 65Zn or 124Sb (1,3 KBq/ml) for 10 days. Various degrees of damage were observed. It was
also found that the spermatogenetic stages are more sensitive to emmited gamma-radiations from the used
radioisotopes than oogenetic stages within the same gland.

Ultrastructural section of hermaphrodite gland of B. alexandrina which were immersed for 10
days in 1 KBq/ml of 65Zn, showed that the glycogen like granules were digested from the deposits in the
middle piece of the spermatozoon tailregion.

After immersion of B. alexandrina snails in 3 KBq/ml I24Sb for 10 days, it was found that the
secondary spermatocytes suffer great damage. Accumulation of nuclear chromatine was detected.

The ova of B. alexandrina snails were more susceptible to gamma-rays than spermatozoa. It was
also found that yolk spheres decreased in number 10 days after immersion of B. alexandrina in 1 KBq/ml
65Zn solution. In addition primary oocytes suffer greatly from gamma radiations emmited from 65Zn, while
cytoplasmic matrix suffered severe degenerative changes, as shown by clearance of cytoplasm in many
regions (thick arrows) and the rupture of endoplasmic reticulum (thin arrows) 10 days after immersion of
B. alexandrina snails in 3 KBq/ml 65Zn. Mature ovum of B.alexandrina immersed for 10 days in 3
KBq/ml 124Sb showed abnormal structure of golgi apparatus (thick arrows) and digestion of yolk spheres
in many regions (thin arrows).

Mature spermatozoa suffered great damage from gamma rays emitted from 124Sb. Digestion of
glycogenlike granules and lysis of plasma membrane were detected at many regions, 30 days after
immersion of B. alexandrina snails in 1 KBq/ml of 124Sb.

Dissection of the late spermatids and digestion of the glycogen like granules were detected 30
days after immersion of B. alexandrina snails in 1 KBq/ml of S5Zn.

Since Biomphalaria alexandrina and Cleopatra bulimoides gastropod snails could tolerate 65Zn to
a considerable extent, and since they could sorb and release certain radioisotopes to a considerable extent
mainly by their soft parts, they can be used either as radiobioindicators or for the biological
decontamination of low-level radioactive waste. The presence of sea water upto 10% increases the
survival of B. alexandrina snails, while higher sea water ratios decreases their survival.
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