
In Vitro Assays with Rock Shell RXR
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B: Scatchard analysis
C: Competition assay
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Effects of 9CRA to the Development of 
Imposex in Thais clavigera (1)
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Effects of 9CRA to the Development of 
Imposex in Thais clavigera (2)
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Effects of 9CRA to the Development of 
Imposex in Thais clavigera (3)
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Effects of 9CRA to the Development of 
Imposex in Thais clavigera (4)
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Penis and vas deferens developed in female T. clavigera which received 9CRA injection 
(PL: 7.00 mm) Horiguchi, T., Ohta, Y., Nishikawa, T., Shiraishi, F., Shiraishi, H., Morita, M., In press CBTO.
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Vas deferens (Male) Vas deferens (Imposex)

Penis (Imposex) Ganglion (Female)
Horiguchi et al., Aquat. Toxicol. 84: 379-388, 2007.
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Chemical messengers 
responsible for inducing
spermatogenesis in the 
ovary might be secreted 
from other tissue(s) where
RXR is expressed.

Chemical messengers responsible for spermatogenesis in the ovary or the 
development of a penis (as well as a vas deferens) might be secreted from the head 
ganglia, because high concentrations of organotins were accumulated in, and RXR
was expressed in, the head ganglia of wild imposex rock shells.

TBT and/or
TPT

It is uncertain whether RXR plays important roles in ovarian 
spermatogenesis caused by exposure to organotin
compounds, because there were only trace amounts of 
RXR gene expression and protein production in the ovaries
of normal and slightly affected imposex-exhibiting females.

?

Horiguchi et al., Aquat. Toxicol. 84: 379-388, 2007.

Speculative mechanism of induction of imposex in gastropods



Conclusions
Physiological regulatory system of reproduction Physiological regulatory system of reproduction 
may be different in gastropods, compared to that of may be different in gastropods, compared to that of 
vertebrates.vertebrates.
Retinoid X receptor (RXR) has an important role in Retinoid X receptor (RXR) has an important role in 
the development of the development of imposeximposex caused by TBT and/or caused by TBT and/or 
TPT in gastropods.TPT in gastropods.

Future Studies
Natural ligand for RXR in Thais clavigera
Heterodimer, homodimer or homotetramer?
Target gene(s) of RXR in T. clavigera
Genes and their functions in T. clavigera
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