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AIlM OF VIORK

Inineralocorticeids; the most important of which is
aldosterane play a great role in regulation of serunm
sedium and potassium. They tend to increase reabsorption
of sodium and increase potassium excretion. On the cother
hand, the level of scodium and potassium in the gerum,
renin-angiotensin system and ACTH play an important role
in regulstion of aldcsterone gecretion and the level of
serum aldosterone., In the end-sgtage renal failure there is
disturbance in serum potassium and sodium, and also there
ig logs of the nephronal mass with subsequent decrease in

renin secretion.

The aim of this work is to study the level of serum
aldostercne in 2 groups of patients with chronic renal
failure, one group not undergoing hemodialysis and the
other group undergoing reguler hemodialysis for more than
8 months, in an ettempt to determine the effect of long
term hemodialysis on the basal level of serum aldostcronec.

We aimed also to determine the correlation between serum
aldosberone and serum electrelytes, blood urea and creatinine

in both uremic groups of patient.
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EMBRYOLOGY OF ADRENAL GLAND

During the 4th to 6th week of foetal life, cells from
coelomic mesoderm of the posterior abdominal wall near
the mesonephros form a cluster between the root of the
mesentery and the genital ridge to cstablish to foetal
adrenal cortex. Some 5 weeks later, smell basophilic cells
appear around the foefal cortex; these are the forerunners
of the permanent adrenal cortex. During the Tth week of
embryonic development, the foetal adrenal cortex is invaded
by cells migrating from the neural crest; these "sympatho-
gonia" are forerunners of adrenal medulla. The foetal
cortex is ACTH -~ dependent, and is relatively small in the

abgence of a functioning pituitary, Liddle (1981).
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ANATOMY OF THE ADRENAL GLANDS

The suprarenal glands belong to the class of ductless
glands. They are 2 small flattened bodies, of a yellowish
colour, situated at the back part of the abdomen behind the
peritoneum, and immediately above and in front of the upper
end of each kidney. The right one is scewhat traingular in
shape, bearing a resemblance to a cocked had; the left is
more sewilunar, usually larger and placed at a higher
level than the right. They vary in size in different indi-
viduals, being from an inch and a quarter to nearly two
inches in lenght, rather less in width. Their aversge weight

in about % gms each.

On making a perpendicular section, the gland is seen
to consist of two substances -~ external or cortical, and
internal or medullary. The former which constitutes the
cnief part of the organ, is of a deep yellow colour. The
medullary substance is soft, pulpy, and of a dark brown
colour, The arteries supplying the suprarenal glands are
numerous and of large size; they are derived from the
aorta, the phrenie, and the renal arteries; they subdivide

into numerous minute branches previous to entering the
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substance of the gland. The suprarenal vein returns the
blood from the gland; it opens in the right side into the
inferior vena cava, on the left gside into the renal wvein,

The lymphatics terminate in the lumbar glands.

The nerves are exceedingly numerous, and are derived
from the solar "epigastric" and renal plexuses, and form
the phrenic and pneumogastic "vagus" nerves. They enter
the lower and inner part of the capsule, traverse the
cortex, end terminate round the cells of the medulla,

Gray (1977).
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HISTOLCOGY OF ADRENAL CORTEX

The adrenal certex is divided into 3 zones of varizsble
distinctness. The outer zona glomerulosa is made up of
whorls of cells that are continucus with the columng of
cells which form zone fasciculata. These columns are
Separated by venous sinuses. The inner portion of the
zona Tasciculata merges intc the zona reticularis, where
the cell columns become interlaced in a network. The cells
contain abundant lipids, especially in the outer portion
of the zona fasclculata, All 3 cortical zones
secrete cortecosterone, bubt %he enzymatic mechanism

for aldostero e bicsynthesis ig limited +to the

zona glomerulosa, while the enzymatic mechanism for forming
cartisol and sex hormones is found in the 2 inner zones.
The cells of adrenal cartex contain lerge amounts of smooth
endoplasmic reticulum, which seems o be involved in the

steroid Terming vrocess. Other steps in steriod biosynthesic

cccur in the mitochondria, Ganong. (1979).
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FUNCTTONLAT, ANATOMY OF THE KIDNLY

Lach individual renal tubule and its glomerulus is a
vnit, or nephron which is the Tunctional unit of %he kid-
ney. There are approximately 1 million nephrons in each
human kidney. The glomerulus, is about 200 um in diameter,
is formed by invagination of a tuft of capillaries inte
the dilated blind end of the nephron (Bowman's capsule).
The capillarics are supplied by an afferent arteriole and
drained by a slightly smaller efferent arteriole. There
are 2 cellular layers separating the blood from the glo-
merular filterate in Bowman's capsule: the capillary endo-
thelium and the cpithelium of the glomerulus. These layers
are separated by a basal lemina. The endothelium is Tene-
gtrated, with pores that are gpproximately 100 nm in dia-
meter. The pseudopodia of the epithelial cells (podocytes)
form slits along the capillary wall that are approximately
25 nm wide. The basal lamina does not contain visible gapse
or porcs, Muncticnally, the glomerular membrane permits
the free passage of neutral substances up to 4 nm in
dismeter and almost totally excludes those with dignmeters
creater than & nm. HMowever, the charges on molecules as

well as their diameters affect their pagsage into

Central Library - Ain Shams University



Bowman's capsule. The human proximal convcluted tubule ig
about 15 mm long and 55 um in diameter, Its wall is made
up of a single layer of cells, the luminsl edge of which
have a brush border due %o the presence of microvilli. The
conveluted portion of the proximal tubule drains into the
straight portion, which forms the first part of the loop
of Henle. The proxzimal tubule terminates in the thin
segment of the descending limb of the loop of Henle, which
has an epithelium made up of flat cells. The nephrons with
glomeruli in the outer portion of the renal cortex have
short loops of Henle, whereas those with glomeruli in the
Juxtamedullary region of the cortex have long loops exten-
ding down into the medullary pyramides., In humans, only 15%
of the nephrons have long loops. The total length of the
thin segment of the loop vaeries from 2 - 14 mm in length.
It ends in the thick segment of the ascending limb, which
ig about 12 m.m in length. The thick ascending limb of

the loop of Henle reaches the glomerulus of the nephron
from which the tubule arose and passes close to itg affe-
rent arteriole, the wall of which conteins the renin
secreting juxtaglomerular cells. At thig point, the tubular

epithelium is modified histologically to form the macula
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densa. The macula densa is arbitarily designated asg the
point where the loop of Henle ends and the distal convo-
luted tubule begins. The juxtaglomerular cells, the
macula densa, and a few granulated cells between thenm are
known collectively as the juxtaglomerular apparetus. The
distal convoluted tubule is about 5 mm long. Its epithe-
lium is lower than that of the proximal tubule, and alth-
ough there are a few microvilli, there is no distinct
brush border. The distal tubules coalesce $o form colle-
cting ducts that are about 20 mm long and pass through
the renal cortex and medulla to empty into the pelvis of
the kidney at the apexes of the medullary pyramids. The
total length of the nephrons, including the collecting

ducts, ranges from 45 to 65 mm. Ganong, (1979).

Biosynthesis of Adrenocortical Hormones:

The hormones of the adrenal cortex are derivatives
of cholesterol. The contain the cyclopentancperhydrophena-
nthrene nuclcus. The adrenccortical steroids are of 2 struct-
ural types: those that have & 2 - carbon side chain atta~
ched at position 17 of the D ring and Contain 21 carbon

atomg ("C 21 steroids"), and those that have a keto or
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