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Local aldosterone synthesis in mouse colon: Discovery of the components of
aldosterone synthesis, enzyme activation and its stimulation

Zan Pang*, Hanna Launonen and Riitta Korpela
University of Helsinki, Finland

Background: Aldosterone (Aldo) is the principal mineralocorticoid hormone mainly produced in adrenal
gland. It regulates blood pressure, plasma sodium and potassium levels via its renal effects. It can be synthesized
not only in the adrenal gland but also in other tissues, e.g. brain, skin, blood vessels, heart, and kidney. Intestine
maintains the homeostasis of fluid and electrolyte in addition to kidney. We have earlier described the presence
of renin-angiotensin system in the large intestine and a precursor of Aldo, corticosterone. In colon, Aldo
promotes sodium, potassium and water exchange. Then, the question is whether colon, the important regulator
of water and electrolyte balance, is able to locally produce Aldo and if so, how its local synthesis is regulated.

Materials & Methods: Mouse colon samples were used for the detection of Aldo and Aldo synthase (CYP11B2),
the enzyme to produce Aldo, at gene and protein levels. Enzymatic reaction measuring the enzymatic activity
was set to investigate whether CYP11B2 enzyme is in active form in colon. Angiotensin (Ang) peptides, cAMP
(second messenger of ACTH) in ex vivo incubation and different dietary sodium intake were used to investigate
whether the Aldo synthesis in colon is stimulated by the same stimulatory factors as in adrenal gland.

Results: The whole chain of Aldo synthesis from the gene and protein of CYP11B2 to the final product, Aldo,
was found in mouse colon. CYP11B2 enzyme protein in colon is in active form to utilize precursor to produce
Aldo. Ang I, Ang II, Ang III, cAMP and dietary low-sodium intake are able to stimulate Aldo synthesis in
mouse colon.

Conclusion & Significance: Mouse colon is able to locally synthesize Aldo. The colonic Aldo synthesis is
stimulated by the same factors as in adrenal gland. This preclinical study raises question on clinical and possibly
also therapeutic relevance of the findings.
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Figure 1. Local aldosterene (Alde) synthesis in mouse colon: the detection of the

components of Aldo synthesis, the enzyme in active form and its stimulation.
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