impermeability of cell membranes in the thick ascending limb and distal convoluted
tubule.

EPITHELIAL SOLUTE TRANSPORT
There are two types of epithelial transport. Movement of fluid and
solutes sequentially across the apical and basolateral cell
membranes (or vice versa) mediated by transporters, channels, or
pumps is called cellular transport. By contrast, movement of fluid and
solutes through the narrow passageway between adjacent cells is
called paracellular transport. Paracellular transport occurs through
tight junctions, indicating that they are not completely “tight” or
occlusive. Indeed, some epithelial cell layers allow rather robust
paracellular transport to occur (leaky epithelia), whereas other
epithelia have more restrictive tight junctions (tight epithelia). In
addition, because the ability of ions to flow through the paracellular
pathway determines the electrical resistance across the epithelial
monolayer, leaky and tight epithelia are also referred to as low- or
high-resistance epithelia, respectively. The proximal tubule contains
leaky epithelia, whereas distal nephron segments, such as the
collecting duct, contain tight epithelia. Leaky epithelia are most well
suited for bulk fluid reabsorption, whereas tight epithelia allow for
more refined control and regulation of transport.

MEMBRANE TRANSPORT
Cell membranes are composed of hydrophobic lipids that repel water
and aqueous solutes. The movement of solutes and water across
cell membranes is made possible by discrete classes of integral
membrane proteins, including channels, pumps, and transporters.
These different mechanisms mediate specific types of transport
activities, including active transport (pumps), passive transport
(channels), facilitated diffusion (transporters), and secondary active
transport (cotransporters). Active transport requires metabolic
energy generated by the hydrolysis of ATP. Active transport pumps

are ion-translocating ATPases, including the ubiquitous Na*/K*-

ATPase, the H*-ATPases, and Ca%*-ATPases. Active transport
creates asymmetric ion concentrations across a cell membrane and



