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Abstract:

BACK GROUNGD: Alterations to mitochondria-rich cells (MRC) in thefish gill epithelium
havebeenpreviously reported. OBJECT I VES: To specify thevariation pattern of apical openings
in mitochondria- rich cellsin short and long terms exposure to different salinities. METHODS:
Y ellowfin seabream, (Acanthopagr us latus) was subjected to different salinities (freshwater, 5,
20 and 60ppt) besidesthe normal environmental salinity inthe Musacreek (42ppt) over 21days,
with three replicates for each condition. Samples were collected at the 1%, 7" and 21% days of
experiment. Dissected gill arches were fixed in 2% glutaraldehyde+2% paraformaldehyde
(pH=7.4) at 4°C and studied using scanning electron microscopy. RESULTS: Three subtypes of
mitochondria-rich cells (shallow basin, deep hole and wavy convex) were detected in the gill
epithelium based on different environmental salinities. While most of mitochondria-rich cells
were present in seawater group, all of them were detected asthe shallow basin subtypein 60 ppt
group. Meanwhile, decrease in salinity to 20ppt, made morphological changes in the apical
membrane of the mitochondria-rich cellsonday 7, so that most of these cellshave been detected
aswavy convex or shallow basin subtypes. On the other hand, on day 21 they showed a pattern
similartothebasal status. Furthermore,whenthey weretransferred to hypoosmotic medium (5ppt
and FW), rapid changeswereexhibited inthe apical membrane of mitochondria-rich cell whichwere
sabilized after 21 days so that all subtypes of mitochondria-rich cells were observed in
photomicrographs of gill filaments. CONCL USIONS: Shallow basin mitochondria-rich cellsas
typical cells in seawater fish species, would be able to do osmoregulation in hyperosmotic
environment in yellowfin seabream, yet in hypoosmotic conditions all sub- types of the
mitochondria-rich cellswould berequired.

K ey wor ds: osmoregulation, mitochondriarich cell, ultrastructure, yellowfin seabream, Acanthopagruslatus.

Figure Legends and Tabel Captions
Fi g#re 1. A: Scanning electron micrograph of gill arch of %/el lowfin seabream (Acanthogaagr uslatus) showsgill filamentsextended from
arch (scale bar=400um). B: Scanning el ectron micrograph of gill filaments (scal e bar=50um)
Figure 2. Scanning electron micrographs of a portion of a gill arch from yellowfin seabream (Acanthopagrus latus) including two
hemibrancheswhich radiate off it (scale bar=100um).

Figure3.A: Gill lamellaein the shape of semicirclesarranged on gill filament (scale bar=20um). B: Pavement epithelia cells(PVC)in
the shape of polygonal occupied most epithelial surface of the filaments (scale bar=5um).

Figure4. VariousM RC subtypesaccording to the api cal opening morphol ogy recognizable under scanning el ectron microscope. D: d
holeMR cells; S: shallow ba)s/ﬁw MR célls; 3\/: wav?/pconveg M Rgcel Is E)scal e%/arzlo%m). J P o

Eiguig 5. )Scanni ng electron micrograph of afferent and interlamellar surface from seabream in seawater condition (42ppt) (scale
ar=10um).

Fi 8ure 6. Scan Electron microscope images of the surface of gill filamentsin Acanthopagruslatus acclimated to different hyperosmotic
(60ppt and 20ppt) and hypoosmotic (5ppt and 1ppt) environments (scal e bar=10um).

Figure7. Working model for the mechanisms of NaCl secretion (A) and uptake (B) by theteleost gill mitochondria-rich cells(MRC).
Tablel. loniccomposition of water in experimental condition.
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