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Ultrastructural changes of germ cell and APGWamide level
in imposex Babylonia areolata effected by TBT

(Gastropoda: Buccinidae)
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Abstract

The study investigateded the gametogenesis and distribution of APGWamide
in the spotted babylon, Babyfonia areolata, laboratory reared in 5 different nominal
aqueous TBT concentrations {1, 10, 50, 100, and 500 ng as Sn/L) for a period of 6
months to induce imposex, to which the imposex intensity was divided into six stages
based on the degree of violence. The estimation of the values of irﬁposex incidence
(%), VDSI (vas deferens sequence index), average FPL (female penis length) and RPSI
(relative penis size index), showed that the imposex intensity tended to be increased in a
concentration-and time-dependent pattern. The experiment found the malformations of
being an excrescence on vas deferens in a TBT-treated male, and a double penis in
imposex female stage 4. In addition, the average length of new developed penis in
imposex female was close to that of normal male, and possessed similar tissue
structure. The possible effect of TBT on the gametogenesis clearly showed that the
spermatogenesis as well as oogenesis were not different to those of the normal snails
with no evidence of histological and ultrastrucural changes; however, an oocyte
degeneration and diffused hemocytic infiltrations were occasionally observed in the
ovarian tissue. The TEM finding of numerous large lipid droplets in the cytoplasm at all
stages of the oocyte development and of the follicle cells, supporting a sign of oocyte
degeneration in the ovarian tissue of imposex females.

The immunohistochemical study on the activity of APGWamide in 5 ganglia
(cerebral, pleural, parietal, pedal and buccai) in B. areofata revealed the significantly high
number of APGWamide in neuron of 3 main ganglia {cerebral, pleural, and parietal). The
APGWamide immunoreactive neuron of these ganglia in imposex female stage 1- 4 was
not different to that of normal female (p > 0.05), while imposex stage 5 had the
distribution of APGWamide close to that of normal male (p > 0.059) and significantly
higher than those of normal females and other lower stages of imposex female (P <
0.05). In contrast to the main ganglia, the number of APGWamide immunoreactive
neuron in the pedal and buccal ganglia were not different between groups of B. areolata
(p > 0.05). Thus, the cerebral, pleural, and parietal gangiia mainly involved in
APGWamide activities in B. areolata.

In conclusion, this study confirms the ability of TBT to induce imposex in

laboratory reared B. areolafa, related to the TBT concentration and exposure time. The
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histological and ultrastructural investigations of gametogenesis in TBT-exposed B.
areofata suggest that TBT does not affect on either spermatogenesis or the oogenesis.
However, the findings of oocyte degeneration and hemocytic infiltration support the
negative impact of TBT on reproductive system. This study is the first report about the
activity and particular number of APGWamide immunoreactive neuron in gangfia of
gastropod imposex and it is suggested that an increase in APGWamide level in the main
ganglia influenced by TBT appeared to play an important role involving in imposex
induction that may eventually lead to the declining snail population in the Gulf of

Thailand.



