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Summary

The amphibia bridge the phyletic gap between the aquatic fishes and the terrestrial verte-
brates. This transition has involved many interesting changes of metabolism. In this short
review, we have attempted to summarize the kidney structure and functions of osmoregula-
tion in the amphibia. Amphibians excrete the water absorbed through their skin as a dilute
urine. The pronephros of tadpoles may start to work in the hatching stages, and the
metanephros of tadpoles is well developed and functioning. ‘The glomerular filtration rate is
relatively large and glomerular intermittency is important for regulating urine production.
The proximal tubule reabsorbs approximately 20-45% of filtered water and sodium. Ab-
sorption is driven by the basolateral Na', K'~ATPase common to all tubular cells. The dilut-
ing segment, an early part of the distal nephron, highly develops basolateral interdigitation
and reabsorbs approximately 40% of filtered Na*, K*, and CI", but is impermeable to water ;
thus, this part results in the formation of hypo-osmotic tubular fluid. In the late distal tu-
bule, the primary mechanism of reabsorption may be via a luminal NaCl synporter, driven
by the ubiquitous Na*, K'-~ATPase on the basolateral membrane. In collecting tubules,
there are two types of cells, the principal cells and the intercalated cells. Many hormonal
and nervous regulations are involved in the glomerular filtration rate and reabsorptions in
the amphibian nephrons.
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Fig.1 : Graphic reconstruction of a nephron indi-
cating the position, diameters and length
‘of the various segments. Reconstructions
of single nephrons were performed from
serial longitudinal sections using a com-
puter. The length of neck segment (N),
proximal tubule (P), intermediate seg-
ment (INT), early distal tubule (ED) and
late distal tubule (LD) is 66, 774, 72, 438
and 96 um, respectively. The diameter of
gromerulus (G), N, P, INT, ED and LD is
60, 10, 40, 25, 20 and 35 um, respectively.
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Fig.2 : Electron micrographs of the kidney of Rana catesbeiana tadpole (T-K stagelV). A : Proximal tu-
bules with a brush border are consist of tall columnar cells. B : Distal tubule is consist of cuboidal
cells with elongated interdigitating processes of basal cytoplasm and long mitochondria. Dark cyto-

plasmic cell can be seen.
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Fig.3 : Electron micrographs of the kidney cells in two anuran species, Bufo japonicus formosus (A) and

Xenopus laevis (B). A 1: Proximal tubule. A 2 : Connecting tubule cells, the intercalated dark cell
with abundant mitochondria and the principal cells with a pale cytoplasm. B 1: Early distal tu-
bule. B 2 : Connecting tubule cells with vacuolated and/or canaliculi cytoplasm.
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Fig.4 : Diagrammatic representations of nephrons and localization of Na*, K*~ATPase, H*
~ATPase and H', K" ~ATPase, along the nephron of anuran amphibians. A : Sche-
matic nephrons of Bufo japonicus formosus. B : Schematic nephrons of Xenopus lae-

uts.
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