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RENIN AND HYPERTENSION

Ikuo TANIGUCHI

Department of Internal Medicine, Division of Cardiology, The Jikei University School of Medicine

To study the genesis of hypertension has advanced hypertension treatment, which have prevented
cardiovascular diseases and have improved the prognosis of hypertensive patients. Initially, the renin-
angiotensin system (RAS) has been considered to increase blood pressure due to the vasoconstriction via
angiotensin 1. When | was studying the renin and prorenin (precursor of renin), about 40 years ago, we could
not understand the role of prorenin. In 2002, Nguyen G et al have reported a common receptor of renin and
prorenin which we could not assumed at al. This new finding has occurred a breakthrough of the existing
concept of RAS. Not only renin but also prorenin plays a crucial role in tissue remodeling via this receptor.
It has been suggested that prorenin itself is deeply involved in the development of cardiovascular diseases.
Therefore, the research of RAS will continue in the future, and | am interesting that the treatment of
hypertension will progress with the innovation of these basic research.

(Tokyo Jikeikai Medical Journal 2018;133:11-15)
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Fig.1. Development of antihypertensive drugs.

Many antihypertensive drugs with a strong antihypertensive
effect and few adverse effects have been developed after Ca
channel blockers have been widely used, the inhibitors of renin—
angiotensin system have come to be used more frequently due to
the evidences of cardiovascular prevention.
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Fig.2. Secretion of renin in the kidney.

Renin is secreted from juxtaglomerular cells in the kidney via
the stimulation of the maculadensa in juxtaglomerular apparatus
and renal sympathetic nerves surrounding renal artery. Modified
with permission from Hall JE, et al®.
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Fig.3. Inhibition of renin-angiotensin system as antihypertensive
drugs.

Initially, angiotensin converting enzyme (ACE) inhibitors

have been developed, subsequently the angiotensin Il receptor

blockers were developed. Both drugs have been widely used as

the first choice of many antihypertensive drugs on the important

guidelines.
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Fig.4. The molecular weights and the isolectric points of blood
inactive renin and renal prorenin.

The biochemical characteristics of renal prorenin, which is
a precursor of renin processing, and the blood inactive renin
of healthy person and diabetic patient were compared. Each
molecular weight of renal prorenin and blood inactive rein,
which were activated by trypsin, was 55,000 and the both
isoelectric points were very similar.
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Fig.5. Physiology of active prorenin and inactive prorenin.
Active prorein which active center opens without cleaving, and
inactive prorenin which active center is closed with the signal
peptides (prodomain), and renin bind to (Pro) renin receptor ((P)
RR). The signaling via these receptors directly cause the cell
remodeling (Ang-Il independent pathway). On the other hand,
active produces angiotensin—Il which binds to angiotensin-II
receptor (Ang-1l dependent pathway).
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