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Abstract

Abstract

Tributyltin (TBT) is not only one of the most toxic chemicals that have been
released into marine environments because of artificial activities but also the only one
of metallic endocrine disrupting chemicals that has been known to us. It has been
widely reported that it could induce imposex in the females of approximately 150
gastropod species even at very low environmental concentrations (ng/L levels), the
imposex is the development of vas deferens and formation of penis in females and
was first described in T. clavigera in 1988. In this study, the female and male Thais
clavigera whelks were exposed to aqueous and dietary (using oysters as the prey)
tributyltin (TBT) for up to 45 days, followed by a 30-day depuration, we found that
TBT could be accumulated by each tissue of Thais clavigera, especially for the
digestive and reproductive tissues, the uptake rate constant (ku) was in the range of
0.004~0.022/d. In the depuration period, the metabolism and elimination of TBT by
each tissue was also significant, especially for the digestive and reproductive tissues,
the BDI ranges from 5.38~23.3 and the elimination rate constant (ke) ranges from
0.017~0.053/d. Meanwhile, MBT was generally the major metabolite in each tissue,
indicating a significant metabolism of TBT by the whelks. Accordingly, that tissue
TBT concentration is useful in assessing the recent changes in ambient TBT levels.
Accumulation, transformation as well as elimination were more significant following
dietary exposure than following aqueous exposure and there was no biomagnification
of TBT in the food chain transfer from oysters to whelks(BMF<1). By the end of
exposure period, all of the female whelks developed imposex, and both the relative
penis size index (RPSI) and the vas deferens sequence index (VDSI) were positively
correlated with the tissue burden of TBT.

In particular, we observed gender-related differences in the biokinetics of TBT.
The female whelks preferentially accumulated TBT into their reproductive organs,
while the male whelks tended to accumulate TBT in their digestive tissues. The
female whelks had higher bioaccumulation (ku=0.006~0.126/d) but lower elimination
and metabolism (BDI=5.38~10.51, ke=0.017~0.027/d) of TBT in their reproductive
organs than male ones (ku=0.004~0.055/d, BDI=7.78~12.42, ke=0.025~0.050/d),

which indicating that the reproductive organs of females were the potential targets of

XI



Abstract

TBT accumulation and effect.

In this study, the “soup” exposure experiments showed that the significance and
effectiveness of “soups” ingestion was also a route of TBT uptake by whelks and this
process seems to be similar with the dietary intake, thropgh which the contaminant is
usually taken up by cells in the digestive tract first and then distributed to other
tissues by means of the blood circulation. However, the uptake rate constant (ku) of
“soup” uptake (ku=0.001~0.003/d) was significant lower than the dietary exposure,
the assimilation efficient (AE) of TBT via “soup” exposure was 11~13% of dietary
exposure. Moreover, the BDI of “soup” exposure (BDI=2.421~7.512) was also
evidently lower than the dietary uptake.

The normal energy reserves and metabolism balance of Thais clavigera were
badly influenced by the TBT exposure, competitive-binding of TBT to some
receptors (just like RXR and PPARY resulted in the inhibition of lipid oxidation and
metabolism progress. Thus, the lipid content in the reproductive organs of female
whelk increased markedly with the accumulated of TBT tissue burdens, but this
phenonmenon was not obvious in the males. Addtionally, the glycogen and protein
are also the important energy sources for Thais clavigera to metabolize TBT and
resistant the deleterious effects of TBT. Therefore, these two indexes declined
positively with the TBT accumulation in each tissue of Thais clavigera, the change of
protein content was more sensitive than other two indexes. Meanwhile, the whole
energy reserves (protein, lipid and sugar) also declined with the TBT tissue burdens
accumulation compared with the initial levels. Moreover, the fluctuations of these
energy reserve indexes were somewhat associated with the kinetics of TBT in Thais
clavigera. Because it was found that these changes were much more obvious not only
in the reproductive organs of female Thais clavigera but also in the digestive tissues
of the male ones. These organs and tissues were exactly the main targets of TBT

tended to be accumulated.

Key Words: Thais clavigera; TBT; Different routes of exposure; Different genders;
kinetics; Energy reserves index
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