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Introduction

The green puffer fish (Tetraodon fluviatilis Hamilton 1822) is a brackish water teleost native to estuaries and the fresh water tidal zone of rivers in South East Asia from India to Indonesia (Rainboth 1996). Like other pufferfishes (Fugu, Tetraodon), the genome of T. fluviatilis is small in size. This coupled to the fact that it is readily available through the aquarium fish trade has made it the subject of interest for genomic studies (e.g. Cnogorac-Jurcevic et al. 1997). However, despite this recent surge in interest other aspects of its biology remain poorly studied. The description of the salinity tolerance of this species in the aquarium fish literature is at best confusing due to its resemblance to the freshwater puffer (T. nigroviridis).

In the present study, we investigated the salinity tolerance of T. fluviatilis and some iono regulatory mechanism that might be modulated by salinity.
Materials and Methods

Juvenile pufferfish were purchased from an aquarium shop in TungChoi Street, Kowloon HongKong. In the laboratory they were acclimated to freshwater (FW), 5, 15, 30 and 48 ‰ salinity for 10 days. Na+/K+-ATPase and V-ATPase activities were measured through the use of the specific inhibitors ouabain and bafilomycin A1, respectively, in an in vitro assay system. In addition, Na+/K+-ATPase protein level expression was measured using immunoblotting and cell specific expression using immunofluorescence (IF) microscopy. Cell specific expression of CFTR and Na+:K+:2Cl- cortransporter (NKCC) were also investigated using IF. (see Wilson et al. 2004 for details)

Results and Discussion

T. fluviatilis acclimated to the different salinities without mortality, however in preliminary experiments FW acclimated fish tended to develop parasitic infections. Branchial Na+/K+-ATPase activity was significantly elevated only in hypersaline SW (Fig1). However, Na+/K+-ATPase protein level expression was significantly elevated at 32‰ SW as well. 

Branchial V-ATPase activity was not affected by salinity. This would indicate that the V-ATPase does not have an important role in FW ion uptake.
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Figure 1. Na+/K+-ATPase and V-type H+-ATPase activities in crude gill homogenates of Tetraodon acclimated to different salinities. Bars with like characters are not significantly different

Branchial NKCC protein level expression was significantly elevated at high salinity. Na+/K+-ATPase and NKCC immunoreactive (IR) cells increased in size and intensity of IF with salinity. These cells were also more rounded in FW. The number of Na+/K+-ATPase IR cells increased in the interlamellar region but not in the flat trailing edge of the filament. Apical CFTR expression (number of cells and intensity of IF) increased in a salinity dependent manner (Fig2).
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Figure 2. Double immunofluorescence labeling of T. fluviatilis gill filaments from animals acclimated to different salinities. Arrows indicate cells with apical CFTR and basolateral Na+/K+-ATPase immunoreactivity.

The response of Na+/K+-ATPase, NKCC and CFTR to salinity is similar to that reported in other species.  However, neither Na+/K+-ATPase nor V-ATPase activity were increased following acclimation to FW. This latter finding might partial explain why this species is reported not to fare very well in freshwater when kept in captivity. 
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