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ABSTRACT

Pancreatic ducts of young posthatching Rana temporaria tad-

poles are the main component of the developing pancreas. At this stage
(free-swimming tadpoles with internal gills), duct cells display a high degree of
development of basal and lateral outfoldings of the cell membrane with
extensive interdigitation, and numerous mitochondria are present throughout
the cytoplasm. Wide intercellular spaces also exist, sometimes forming canalic-
uli-like structures. Since these traits are characteristic of cells engaged in
osmotic regulation, we suggest the possibility that this temporary duct system
participates in such control. Duct cells in tadpoles with well-developed
hindlegs have diminished interdigitation, and mitochondria are localized

apically. ¢ 1993 Wiley-Liss, Inc.

The pancreas is derived from outpocket-
ings of the endodermal lining of the embry-
onic gut. The original pancreatic diverticula
give rise to primitive pancreatic tubules, the
tubules of Laguesse (Laguesse, 1893, 1894,
1896}, which further differentiate into the
diverse pancreatic epithelial components. Pri-
mordial ducts therefore have been referred to
as sites of cellular differentiation in amphibi-
ans as well as other vertebrates (Frye, '58,
'62; Ortiz de Zarate et al., '91).

Rana temporaria tadpoles live in fresh wa-
ter, as is generally the case among anuran
larvae. Since the aquatic environment is hy-
potonic in relation to internal medium, they
must have active systems to eliminate water
and to retain salts. Osmoregulation in larval
amphibians apparently is controlled by sev-
eral different systems (see Deyrup, ’64),
whose relative importance has not yet been
clearly established.

In adults, the skin is a major organ for salt
and water balance. In contrast, several re-
ports suggest that the skin of tadpoles is
extremely water-permeable (Swingle, '19;
Howland, '21; Rappaport, '55; Bentley and
Greenwald, '70) and does not retain salts as
does that of adult frogs (Krogh, 37, '39;
Taylor and Barker, ’65; Alvarado and
Johnson, '66; Kawada et al., '69). It is thought
that cutaneous active ion transport is proba-
bly established around the time of metamor-
phosis (Adolph, "27b; Taylor and Barker, '65;
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Frieden and Just, ’70). However, the tad-
poles can avoid hyperhydration, as was shown
early in different species (Adolph, '27a).

We report the existence of a peculiar, well-
differentiated structure of pancreatic duct
epithelial cells during the early larval life of
Rana temporaria. Based on their ultrastruc-
tural traits, we suggest that, in addition to
cellular differentiation, larval pancreatic
ducts could play an osmoregulatory role dur-
ing tadpole development.

MATERIALS AND METHODS

Forty specimens of Rana temporaria in
various larval (posthatching) stages were
used. Eggs were collected in i"ebruary and
March and were reared to the desired stages
in the laboratory. Tadpoles were maintained
at 18°C in continuously renewed rain water.
They were fed ad libitum with boiled spinach
and commercial fish food.

There exists a great variability in the termi-
nology used for description of larval develop-
ment in Anura. In the present study, the
animals were staged according to Houillon
(’73), who described four phases in Rana
temporaria larval development. In our stud-
ies, we have referred to these stages as phases
I, 11, TI1, and 1V: early posthatching, nonfeed-

Address reprint requests to Dra. Ana Cristina Villaro, Departa-
mento de Histologia v Anatomia Patologica, Universidad de Na-
varra, Apartado 273, 31080 Pamplona, Navarra, Spain.



