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Regulation of cation transport by guanylin and uroguanylin in biomembrane

— Measurement of Na and Cl transports in several animal red blood cells and epithelial cells —
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Abstract: To examine regulation system of Na and Cl transport by guanylin and uroguanylin, red blood cells
and epithelial cells were used. In dog, bear and northern furseal red blood cells, Na transports by Na/Ca and
Na/H exchangers were measured, and regulatory volume decrease and increase by these exchangers were also
measured. As the ion and water transport measurement system in epithelial cells, the monolayer cells cultured
with the kidney cell line, LLC-PK1, were prepared in bottom filterrd well, and transepithelial water transport
was measured between apical and basal membrane. Using ussing chamber, Cl short-circuit current in mouse
intestinal tract was measured, and the current was changed when uroguanylin was added at the luminal side. In
explanation for the rule of guanylin and uroguanylin on these ion transports, the structure and function of these
peptides were reviewed shortly.
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Fig. 1 A, Na rate constant {-In(1-medium[Na]/[Na]equilibrated} as function of time in dog, bear and fur seal red blood cells.

Typical of similar 3 to 4 experiments.

B, Ca-dependent Na efflux in dog, bear and fur seal red blood cells. Means and SD of 3 to 4 experiments.
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Fig. 2 A, Na uptake as function of time in isosmotic (295) and hyperosmotic (360) medium with (squares) or without
(circles) amiloride in dog red blood cells. Typical of similar 2 to 4 experiments.
B, Amiloride sensitive Na influx in dog, bear and fur seal red blood cells. Mean and SD of 3 to 4 experiments in
isosmotic medium and means of 2 experiments in hyperosmotic medium.
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Fig. 3 System for regulatory volume increase (RVI) and regulatory volume decrease (RVD) in red blood cells.
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Fig. 4. Comparison of amino acids sequences of
guanylin and uroguanylin among species, and
also enterotoxin. *, identical with guanylin; #,
identical with uroguanylin.
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Fig. 5. Scheme for urogulnylin-guanylcyclase receptor
C (GC-C) system. ECD, extracellular domain;
GCD, guanylate cyclase domain; KHD, kinase
homology domain; CFTR, cystic fibrosis
transmembrane regulator; cGK I, cGMP
dependent protein kinase |l .
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