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INTRODUCTION

The renin-angiotensin 5)./st*em has always been regarded as a blood
pressure regulating system of renal origin (Lee, 1969). Some studies have
demonstrated that renin biosynthesis can cccur in several organs (Yu, et
al., 1972) and that angiotensin II (AlIl) can be formed locally in the tissues

(Boucher, et al., 1974).

The renin-angiotensin system regulates sodium balance, fluid
volume and blood pressure. Renin iIs secreted in response to decreased
blood volume as in haemorrhages, sodium depletion, fluid transudation
and decreased arterial pressure. In these conditions the kidney's perfusion
is reduced and it secretes renin into the blood stream (Laragh and Sealy,

1981).

Renin is a proteolytic enzyme that is synthesized stored and secreted
mainly by the preglomerular epitheloid cells of the juxta glomerular

"].G." apparatus in the kidney.

The circulating half life of renin in normal subject is 15 minutes
(Douglas, 1985). It acts on renin substrate (angiotensinogen) which is
produced in the liver and is widely distributed in the blood and other
extracellular fluids leading to the formation of Angiotensin I (AI). A
converting enzyme (Kininase II) acts on Al to yield AIl mainly in the
lungs (Keeton and Campbell, 1984). Renin is inactlivated in the liver and
in plasma by proteolytic enzymes and excreted in urine and bile (Peart

1975).



AlL in addition of its vasopressor action stimulates aldosterone
secretion. Aldosterone causes sodium and water retention, expanding
extracellular fluid volume and shutting off the stimulus that increased

renin secretion (Ganong, 1985).

All 1s rapidly broken down by a group of enzymes called
angiotensinases. They are present in tissue as well as in plasma

(Ledingham, 1974).

All the metabolic products of All are devoid of physiologic activity
with the exception of the (Angiotensin IlI). It is one third to one half as
potent vasoconstrictor as All but has an equal stimulatory effect on

aldosterone synthesis (Blair-west, et al., 1981).

The renin angiotensin system in diabetics has been studied some
years ago. Low plasma renin has been reported in patients with long term
diabetes mellitus complicated by nephropathy (Christlieb et al., 1976 and
Tomita et al., 1982) and neuropathy (Fernaudez-Cruz, 1981 and
Nakamaru et al., 1983). Where as Drury et al (1982) reported high levels

in diabetes with retinopathy.

The mechanism for hyporeninemia in diabetes mellitus have not
been clarified. In uncomplicated long-standing diabetes mellitus, plasma
renin activity (PRA) has been reported to be low (De Chatel et al., 1977 and

Weidman et al., 1980) normal (Campbell, 1976 and Berreto Piccoli, 1981)




or possibly elevated (Gossaim, 1975 and Burden and Thurston, 1976).
Because the hyperkalemia can be symptomatic and life threatening and
because the syndrome of hyporeninemic hypoaldosteronism can be
recognized and is potentially treatable, we considered that more studies of

R.A. system are relevant and important in diabetic patients.




AIM OF THE WORK

The aim of this essay is to review the physiology,

biochemistry and pathological states of the renin-angiotensin

system and its relation to hypertension and diabetes mellitus.
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A. RENIN
1. Biosynthesis

Renin is a glycoprotein, an acid protease enzyme with high substrate
specificity. It produces the decapeptide Al from angiotensinogen (Douglas,
1985). Renin is synthesized, stored and secreted by the granular
juxtaglomerular "JG" cells which are differentiated smooth-muscle cells
that are usually found in the media of the renal afferent arteriole just

adjacent to the glomerulus (Keeton and Campbeli, 1984).

Morphology of Juxtaglomerular apparatus:
Nephron has a region known as the 'JG" apparatus or complex
which is made up of three morphologic structures :
(a) Juxta glomerular cells (granular, epithelloid, myocepithelial or glomus
cells).
(b) Macula densa
(c) Lacis cells (agranular cells or pseudo-Meissnerian afibrillar cells of

goormaghtigh) (Keeton and Campbell, 1984) TFig. 1.

(a) The granular epitheloid or (JG cells)

They are myoepithelial cells located in the media of the distal part of
the afferent arterioles of the glomeruli. They are occasionally observed in
the efferent arterioles near the glomerulus (Marcantin, 1983). Myofibrils,
which are characteristic of vascular smooth muscle cells, are observed in
the granular JG cells. The granules found in these cells are relatively
homogeneous and dense and are membrane-bound. The granulér JG cells

have well developed endoplasmic reticulum and golgi membranes,



