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Abstract

It was used a panel of 12 lectins to evaluate the gills mucous cells behavior of euryhaline fish under stress condition of variations of salinity concentration (0 - 20ppm and 20 - 0ppm). The lectins distinguished 4 subtypes of mucous cells according to their glycoconjugate contents, which showed qualitative and quantitative changes either under increasing or decreasing the salinity concentrations. The quick response of mucous cells to turn-on and off their set of glycoconjugate secretion should be one of the mechanism related to adaptive capability of euryhaline fish and lectin cytochemistry showed to be a useful method to monitor them.

Background

The gill of teleost is a complex organ covered by an epithelia constantly exposed to the water containing microorganisms and several hazardous chemical compounds that potentially could affect their integrity. The mucous layer covering the gill epithelia seems to act as very sensitive biological cushion to adsorb or capture selectively the information from the contents of water (Perry & Laurent,1993). Despite of these facts, no consistent knowledge is available neither about the composition of glycoconjugates contents of the mucous nor the mucous cells types responsible for its production. Sabóia-Morais et al., (1996) described 4 different mucous cells in the gill epithelia of the guppy, specie of euryhaline fish and suggested possible role related to the adaptive capability of these species in the environment salinity variations. The present work proposed to evaluate the plasticity of gill mucous cells responses against variations of salinity concentration in the euryhaline fish by carbohydrate cytochemistry. 

Material and Methods
Adult male specimens of the guppy (Poecilia vivipara) were collected from sea-water (SW) of Brazilian estuary (07o 42´S; 034o 50´W) with 20 0/00 salinity (SW20) and from fresh-water (FW00) of river without salinity traces measured by reflactometer. The fishes captured from seawater (SW20) were transferred in the proper tank containing seawater diluted with tap water at 10, 5 and 0 ppm of salinity. The fishes from fresh-water river (FW00) were transferred into the tanks containing fresh water with increasing concentrations 5, 10 and 20ppm of salinity by adding a commercial salt complement used for seawater aquarium. After at least 6 h of adaptation period of salinity changes the gills from each experimental group were dissected and processed for conventional paraffin embedding, Spurr-resin embedding and tissue homogenates. The lectin histochemistry was performed with 12 biotinylated lectins (table 1) on paraffin sections. The Spurr-resin embedded ultra-thin sections collected on gold grids were submitted to periodic acid- thiocarbohydrazide-silver proteinate (PA-TCH-SP) staining and analyzed under electron microscope. Tissue homogenates were used for SDS-PAGE and blotting for lectin reactions.

Results and Discussion

The 4 mucous cells subtypes showed affinity differences with lectins used and they were easily identified in the gill epithelia (table 2). These cells also showed qualitative and quantitative changes after submitted to the variations in the salinity concentrations. Subtype I cells showed constant positive reaction for UEA, but the intensity of reaction increased from SW20 to SW00 and decreased from FW00 to FW20. The subtype II cells localized at basal portion of gill lamellae, were reactive with most of the lectins used and showed large plasticity of responses under salinity variations. The subtype III mucous cells were the most common mucous cells of the guppy gills epithelia and showed reactivity against almost all lectins used in this experiment, but the intensity of reaction in the mucous cells contents for each lectins, strongly varied between specimens submitted to salinity variation, both for FW and SW fishes. The subtype IV mucous cells were the only localized in the branchial rays and were positive for PHA-E4  and LCA lectins in native FW00 fishes, but the not in the native SW20. The PA-TCH-SP reaction product was located in the small vesicles

Table 1 - Lectins and respective inhibitory sugars

Lectin
Source
Inhibitory sugars 

LTA
Lotus tetragonolobus
 L-(-Fucose

UEA
Ulex europaues
 L-(-Fucose

PNA
Arachis hypogea
D-GalNac

WGA
Triticum vulgaris
 D-GlcNAc

GSL-II
Griffonia simpliciflora
D-Gal-Nac

RCA-I
Ricinus communis
D-Lactose

RCA-II
Ricinus communis
β-Gal

VVA
Vivia vilosa
D-Gal-Nac

LCA
Lens culinaris
 D-Man

PHA-E4
Phaseolus vulgaris
 D-Gal-Nac

MAM
Maackia amurensis
 Sialic acid

Con-A
Canavalia ensiformes
 D-Man

of squamatous cells, granules of subtype III mucous cells and through the luminal surface of gill epithelia of both SW and FW groups, but the reaction intensities were stronger in SW20 than in FW00 gills. The lectin panel cytochemistry showed to be a useful tool to demonstrate the wide diversity in the gill’s mucous cells secretion. This mucous secretions were deeply affected by environmental conditions, as were demonstrated the different responses of fishes submitted to experimental salinity variations. Unfortunately, these differences were not reproducible in the gill homogenates fractioned by SDS-PAGE and reacted with same lectins. It probably means the lectin reactive glycoconjugates detected in the cytochemistry, could be glycocosammine-glycan like molecules rather than glycoproteins. The heterogeneity in the glycoconjugate contents of subtypes II and III cells elect them as most sensitive and higher plasticity of responses against salinity variations. Therefore, the capability of the fishes to adapt in the salinity variation (Nolan et al, 1999) could be due to the inherited ability of the gills mucous cells much more developed in the euryhaline fish.

(FW00-20) -Fresh-water fishes adapted from 0 to 20 ppm salinity and SW20-00 Seawater fishes adapted from 20 to 00 ppm salinity. (+++) strong. (++) moderate; (+) weak and (-) negative reactions
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Table 2- Lectin reactivity of gill mucous cells of  Poecilia vivípara under salinity variations
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