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Abstract : Organotin compounds. such as tributyltin (TBT) and triphenyltin (TPT) are widely used as
biocidal additives in antifouling paints. They leach from paints into the water column and have caused
damage to non-target organisms. Since their adverse effects on oyster farming in Arcachon Bay of France
were revealed in 1980s, a number of studies have demonstrated that organotin compounds have distinct
deleterious effects on aquatic ecosystems. Tributyltin (TBT) compounds exhibit the greatest toxicity of all
organotins and have even been characterized as one of the most toxic groups of xenobiotics ever produced
and deliberately introduced into the environment. Consequently. legislative restrictions were drawn up to
reduce TBT concentrations in coastal waters and the application of TBT based paints was banned. with
few exceptions, for all boats less than 25 m overall length.

Mollusks have been found to be one of the most sensitive groups of invertebrates among the broad
variety of malformations caused by TBT in aquatic animals. Within dioecious prosobranch gastropods.
organotin compounds are known to induce two different masculinization phenomena: imposex and
intersex. The common feature of these phenomena is the gradual and concentration-dependent increase of
virilization intensities in females resulting in female sterility. While in imposex-affected species ., the entire
female genital system is conserved but superimposed by male organs, such as, penis and /or vas deferens.
In the periwinkle Littorina littorea, the only intersex-affected species described to date, the female pallial
organs are modified toward a male morphological structure in lower intersex and then supplanted by the
corresponding male formation. a prostate gland. The organ-level phenomena can be described by using
evolutive schemes and numerical indices of effect can be developed to monitor organotin pollution in the
field. The vas deferens sequence index (VDSI, average imposex stage in a sample of Nucella; VDSI>4
indicates the some females are sterile), the relative penis size index (RPSI, measured as a percent-age of
the male penis size in Nucella). and relative penis length index (RPLI, used in Buccinum) ., imposex
incidence, or the average penis length of females can be used as index for imposex-exhibiting species. The
intersex index (ISI, average intersex stage in a given sample), the incidence of sterile females, and the

mean length of the prostate gland in females can be used for Littorina littorea; if 1ISI>1 in Littorina, some
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females will have been sterilized. The ISI and VDSI provide very good estimates of the reproductive
capability of females in analyzed populations and have been widely used in surveys all over the world.

It has been accepted that imposex is induced almost typically by TBT used in antifouling paints, based
on results of laboratory experiments using the dogwhelk, Nucella lapillus. In the rock shell Thais
clavigera. however, the potency of TPhT for promoting the development of imposex is estimated to be
approximately the same as that of TBT during injection experiments. Imposex-affected species exhibit in
general a higher TBT sensitivity than the intersex-developing snail, L. littorea, and imposex is more
widespread. On the other hand, some prosobranch snails do not develop imposex even when exposed to
high aqueous TBT concentrations or sampled in highly contaminated areas. There are some possible
mechanisms to explain the masculization of prosobranch snails and their different sensitivities to various
organotin compounds. It seems clear that TBT exposure results in an increase of endogenous testosterone
titers and Bettin, et al, have found evidence for a competitive inhibition of the cytochome P450-dependent
aromatase. Feral and Le Gall reported that TBT inhibited the release of a neuroendocrine factor from the
pleural ganglia, which was responsible for the suppression of penis formation in females. resulting in the
development of imposex in TBT-exposed female Ocenebra erinacea, although the factor had not been
identified.

In recent years, imposex in prosobranch gastropods has received much attention in Asia, too. A series
of investigations have been made in Korean. Japan. Singapore, India, Malaysia and Indonesia. Several
species are used as biomarkers and different indices are adopted even in the same species. Up to now,
except in Taiwan and Hong Kong, no complete studies, such as, the effects of organotins on gastropods or
field survey on the imposex in gastropods have been reported in mainland of China yet. let alone
regulation. However. the average concentrations of tributyltin has reached 151 ng Sn/L in southeast China
coastal waters, which was much higher than the highest limitation that most countries made. The
concentration of tributyltins in sediments of Pearl River Delta ranges {from 20 to 380 ng Sn/g (dry
weight). Since the beginning of 2000, we have conducted a preliminary investigation on imposex in
Southeast China and imposex was found to occur at least in Thais luteostoma, T. clavigera, T. gradata .
T. mutabilis, T. kippocastanum s Tonna learium ., Babylinia lutosas Nassarius siquing orensis and Canthrus
cecille. The frequency of imposex in T'. clavigera reached 100% in Haikou, Beihai, Shenzhen, Huizhou,
Shantou and Zhanjiang harbor, more than 90% in Xiamen harbor. Most individual 7T'. c/avigera in Haikou,
Zhanjing , Shenzhen and Huizhou were sterilized. Obviously. the coast of China has already been polluted
for some time. With the development of economy and the increase of trade in China, marine traffic will be
more frequent and the organotin contamination will be a more serious problem. So, it is urgent to conduct
a further survey for the extent of imposex in marine gastropod caused by organotin contamination in
Southeast China coastal waters so that a scientific basis and technical means can be provided for Chinese
legislation and policy related to organotin compounds.
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Lepsiella scobina

Nucella lapillus
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