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Aldosterone is an essential steroid hormone that maintains blood pressure and body fluid volume.
When excessive production of aldosterone occurs, it not only causes hypertension but also plays a
risk factor for serious cardiovascular diseases such as stroke. Thus, understanding molecular
mechanisms forming pathological lesions, especially formation of aldosterone producing
adenomas, leads to develop effective methods for diagnosis and treatment. By using
immunohistochemical method, which we developed in 2010, for detection of aldosterone-producing
cells on human adrenal specimen we have shown a pathological process possibly transforming to
an aldosterone-producing lesion from a normal tissue. Although other researchers described
somatic mutations causing autonomous production of aldosterone, mechanisms for tumor
formation remain unknown. In this research, we focused on patients of juvenile primary
aldosteronism, whose adrenals exhibited genetic mosaicism harboring a somatic mutation and
formed nodules producing aldosterone autonomously, and analyzed mechanisms for tumor
formation from such a nodule using a bilateral case of juvenile primary aldosteronism.

We first expected that a somatic mutation that occurred until mesoderm formation in embryonic
development caused genetic mosaicism on bilateral adrenals. The adrenals consisted of nontumor
portions and tumor portions, but the same mutation was detected in spite of nontumor or tumor
portions. Furthermore, the mutation was also detected from ectodermal tissues of the patient.
Although the results suggested that a parent of the patient carried the mutation, both parents did
not. Based on the results, the mutation presumably occurred de novo in the process of germ cell
formation of a parent, and cells all over the patient's body harbored the mutation. This was found to
be the first Japanese case of familial hyperaldosteronism type 3. As the mutation was de novo, it
can start to be passed on to the patient's offspring.

Since the adrenals of the patient have both nontumor and tumor portions, we presume a
difference(s) between the two types of cells, possibly a second mutation that is harbored in cells of
the tumor portions.
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Study on pathological mechanisms for formation of excessive aldosterone—producing lesions
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Aldosterone is an essential steroid hormone that maintains blood pressure and body fluid volume. When excessive production of
aldosterone occurs, it not only causes hypertension but also plays a risk factor for serious cardiovascular diseases such as stroke.
Thus, understanding molecular mechanisms forming pathological lesions, especially formation of aldosterone producing adenomas,
leads to develop effective methods for diagnosis and treatment. By using immunohistochemical method, which we developed in 2010,
for detection of aldosterone—producing cells on human adrenal specimen we have shown a pathological process possibly transforming
to an aldosterone—producing lesion from a normal tissue. Although other researchers described somatic mutations causing
autonomous production of aldosterone, mechanisms for tumor formation remain unknown. In this research, we focused on patients of
juvenile primary aldosteronism, whose adrenals exhibited genetic mosaicism harboring a somatic mutation and formed nodules
producing aldosterone autonomously, and analyzed mechanisms for tumor formation from such a nodule using a bilateral case of
juvenile primary aldosteronism.

We first expected that a somatic mutation that occurred until mesoderm formation in embryonic development caused genetic
mosaicism on bilateral adrenals. The adrenals consisted of nontumor portions and tumor portions, but the same mutation was
detected in spite of nontumor or tumor portions. Furthermore, the mutation was also detected from ectodermal tissues of the patient.
Although the results suggested that a parent of the patient carried the mutation, both parents did not. Based on the results, the
mutation presumably occurred de novo in the process of germ cell formation of a parent, and cells all over the patient’ s body
harbored the mutation. This was found to be the first Japanese case of familial hyperaldosteronism type 3. As the mutation was de
novo, it can start to be passed on to the patient’ s offspring.

Since the adrenals of the patient have both nontumor and tumor portions, we presume a difference(s) between the two types of cells,
possibly a second mutation that is harbored in cells of the tumor portions.
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