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Although most authorised disposals of liquid radioactive waste are to the sea, effects of
chronic radiation exposure on reproductive endpoints in a marine fish have not so far been
investigated. For this reason we have carried out a series of experiments into effects of chronic
radiaton exposure on plaice, a commercially important marine food species which spends much of its
life in contact with sea bed sediments where exposure from radioactive contaminants have been
shown to be highest.

In an initial experiment we found that exposure to continuous D-radiation at dose rates of 2.4
mGy h"1, 1.3 mGy h"1 or 0 mGy h"1 (controls) for a period of about 5 months gave rise to dose-rate
dependent reductions in testis weights which were significant even after the lowest dose rate of 1.3
mGy h'1. In these fish, which were killed just prior to spawning, histometric analysis of sections
showed that the decrease in testis weight was mainly due to significant reductions in sperm.
However, it was not possible to ascertain whether direct effects on sperm or damage to earlier stages
of spermatogenic development were responsible. The change did not appear to be due to effects on
sex hormones as radioimmunoassay of blood samples for the main plaice sex hormones revealed no
significant differences between irradiated and control fish.

Two further experiments have now been carried out in which male plaice were exposed to
dose rates as low as 0.24mGy ti\ In groups exposed to 1.02mGy h'1, 0.51mGy h"1, 0.24mGy h'1 or 0
mGy h'1 there was a dose-rate-dependent decrease in testis weight. The testis weights in all irradiated
groups were significantly lower than in controls, Even in the lowest 0.24mGy h"1 dose rate group the
reduction in testis weight relative to controls was approximately 50%. As in the initial experiment the
fish were killed just prior to spawning and the reduction in testis weight was mainly due to reductions
in amounts of sperm. In the other, similar experiment the dose rates were 0, 0.25, 0.5 and l.lmGy h'1

and the plaice were killed after only 2.5 months at a time much earlier in the reproductive cycle when
the main germinal tissue present was spermatagonia rather than sperm. There were no significant
radiation effects on testis weight at this time but histometrical analysis showed that the proportion of
testis occupied by spermatogonia was significantly lower than controls in all irradiated groups. This
suggests that the radiation-induced reductions in testis weights observed after longer exposures to
similar dose rates might have been due to damage to spermatagonia. However, further observations
at regular intervals during exposure will be necessary to determine the primsry target for radiation
damage with certainty. Examination of blood samples from these fish for genotoxic effects using
counts of micronuclei and flow cytometric analysis of nuclear DNA content failed to show significant
radiation effects.

This is the first time a marine fish has been examined in this way and the production of
effects on reproductive tissue in plaice exposed to a dose rate of only 0.24mGy h"1 indicates the
relatively high radiosensitivity of this tissue, higher than has been recorded for other fish and
indicating a sensitivity similar to that in mammalian systems. The dose rate of 0.24mGy h"1 is about
ten times greater than the maximum which was received by a few plaice in the NE Irish Sea off
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Sellafield in the past [1]. However at the present time the maximum dose rate to the gonads of plaice
living in this area is 0.6|aGy h"1 [2] a factor of 400x lower.
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