35

Provecding of the 'Im-nt;- second Sciennfic Sessons of the Sn Lankys Associntion for Fuhenes
and Aquatic Resoirees, 20 May 2006 Auditorinm of Netienal Aquatic Resources Research and
Development Apency, Colombo 15, St Lanks

Induction of histological alterations in Nile tilapin (Oreochromis niloticus)
following water-borne exposure (o nano-titanium dioxide and bulk
titanivm dioxide

W, A P M. De Silva* and A. Pathiratne

Department of Zoology and Environmental Management, Faculty of Science,
Umiversity of Kelaniva, Kelaniva, Sri Lanka

*eorresponding author: prabuddhika®™ie gl com

Due to widespread use of mano-TiO: in many applications, significant release of the
nano-Tiy 1o the environment can oceur which may eventually reach aquatic
ecosystems. Nevertheless chronic effects of nano-T105 ont freshwater fish especially
under tropical conditions are little known. Nile tilapsa ((veochramis niluticaes) could
be uked #s o freshwater fish model for pano-ecotoxicity studies undér tropical
conditions as it is a widespread Fsh species in tropical waters. The present study was

conducted to assess the effects of pano-TiO; water-borme exposure on histological
structure of the gills: liver and intestime of Nile tlapia under chronic expostire
conditions. Fish were exposed to a range of concentrtions of nano-TiCk: (<25 nm,
anifase) vie 0.1 mg'L 0.5 me'L and 1.0 ma/L along with the controls for 21 days and
alierations in histological structire were assessed qualitatively and guantitatively
based on derived organ indices. The highest concentrution (1.0 mg/L) of Ti0% 1 the
bulk form was alse tested to-examine whether potential histopathological effects are
due to TiOs chemical nsell or nano form of TiO:. The results showed that nano-T10.
exposires could mduce signiticant histological alterations (P < 0.03) in the gills, liver
and intestine of the exposed fish. Even though consistent patterns of concentration
dependent responses were not observed, proliferated goblet cells m the ulls,
fragmented nucler i the liver and epithelial dumage, necrosis and reduction of
uverage number ol poblet celis m the intestinal wall 'were the mést Conspicious
histological alterations observed in the fish exposed 1o nano<Ti0:. Average number
of goblet cells per fold in the imtestinal wall was significantly reduced in the fish
exposed 1o nane-Ti0: (P < (L03) in comparison to the control fish. This study
revesled that bulk T10: 15 not inert as previousty assumed as it could alse induce
histological alierutions in the wills and liver of Nile tilapih. Howevet, induction of
histological altenstions in Nile tilapia wis more severe in the fish exposed fo nano-
Ti0: compared to the bulk Ti0): exposure, Illamluycul alterations induced by the
nano-T10: and bulk TiO: could lead to serious ill health conditions which may
eventually affect the survival, growth and reproduction of the exposed fish
populiations.
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