
ACTA STEREOL 1996; 15/21 159-164
ORIGINAL SCIENTIFIC PAPER

THE DEVELOPMENT OF MEMBRANE SURFACE AREA OF ENTEROCYTES OF RAT
DISTAL COLON MUCOSA: STEREOLOGICAL ANALYSIS

Lucie Kubinovél, Radomira Vagnerovaz, Jifi Pachal

llnstitute of Physiology, Academy of Sciences of the
Czech Republic, Videnska 1083, 142 20 Prague, Czech
Republic
2Institute of Histology and Embryology, 1st Medical
Faculty, Charles University, Prague, Czech Republic

ABSTRACT

The developmental changes of rat distal colon during suckling
and weaning periods were studied using electron microscopy. The
basolateral membrane surface density of superficial enterocytes
was estimated by the stereological method of vertical sections.
It was shown that the membrane surface density increases during
maturation of rat dital colon.
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INTRODUCTION

The mono—layered epithelia of various organs, such as
colon, function as selective barriers between the 'external'
and ‘internal’ (blood, interstitium) compartments with
different compositions of solutes and water. During the past
two decades, numerous studies have revealed that the
quantitative and qualitative ultrastructure of epithelia
correlates with their transport capacities. Morphometric and
physiological studies performed on mammalian renal epithelia
demonstrated that the basolateral surface density is higher if
sodium transport rate (Kaissling et al., 1985; Stanton et al.,
1985) or Na,K—ATPase activity are increased (Le Hir et al.,
1982). Similarly, the increased sodium absorption or potassium
secretion positively correlates with the surface density of
basolateral membranes of enterocytes in rat distal colon
(Kashgarian et al., 1980). In contrast to mammals, the increase
of basolateral membrane area was not observed in avian lower
intestine (Elbrond et al., 1991).

The nature of the above mentioned structure—function
correlation has not been thoroughly investigated in immature
intestine at the ultrastructural level. It is known that the
immature intestine exhibits developmental changes of ion and
water transport. Functional studies indicate that colonic water
and sodium absorption increases during suckling and weaning
periods and decreases later (Finkel et al., 1985; Pacha et al.,
1987, 1995). Furthermore, Na,K—ATPase in colon also rises
during early postnatal life (Pacha et al., 1991).

The aim of the present study was (1) to characterize the
developmental changes of rat distal colon during suckling and












