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INTRODUCTION AND AIM OF THE WORK
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IUTRCDUCTICT 41D ATl OF Tof JORK

Tt is known that plasma renin level varies among
patients with end stage renal failure. Some patients
with renin denendant hypertension have severe hyperten-
gsion which is difficult to control by he@odialysis
(Schalekamp e al., 1973). For such patients bilateral
nephrectomy have been advecated by some authers (Hampers et
al. 1976), Others preferred the use of of vasodilators

and antirenin drugs (Brown et al. 1976).

Becauge of the importance of renin, the work
aimed at studying the aspects of renin secretion along
ane sesgion heamodialysis s regards its pre and post-
dialysig levels and their correlation to blood pressure,
electrolyte changes, urea & creatinine levels, duration
of hemodialysig and body weight. Also, the work aimed
to give a =zhort reveiw wboub the physiological and patho-

logical asgpects of renin,
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2.

REIITY AIGIOTENSIN 3YSTER

HISTORICAL HOTE

The idea that the kidneys may v»lay a part in the
genegis of ceytain types of hypertenion originated from
the observations of Richard Bright in 1827 in patinets
with nephritisg,: Further support for this idea came when
figeratedt =nd Bergman in 1898 found that crude extract
of the kidndey when injected in experimental animals pfo—
duced a rise in blood pressure. They called this pressor

substance renin. (Skeggs et al. 1976).

In 1934 Goldblatt discovered that moderate redu-
ction of rensl bhlood flow by means of silver renal artery
clamp produced persistant arterial hypertension "Goldblatt
hypertension™. TFew years later investigators had detec~
ted the pressor activity of renal venous blood fdllowing
renal ariery constriction and had attributed this effect

to renin (Douglag Y.W. 1975).

In 1940 two groups, each working independently,
Page and Helmer in the united states and Broun-lMenedez
g

in Aregentina, showed that renin itself is not a direct
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3.

pressor agent, but they found that renin acts on plasma
nroducing a vasoconstrictive substance. Page and Helmer
called it angiotensin, Broun. Menedez called it hyper-
tensin. In 1955 it was agreed to rename the pressor su-
bgtance angiotensin and the plasma substrate angiotensi-

nogen (Skeggs et al. 1976).

Peart and Skeggs in the period 1954 = 1958 isola-
ted angiotensin from bovine vlasma. Shortly after, Sch-
wyzér and Bumpus were able to synthesize anigotensin.
Gross in 1958 suggested that renin angiotensin system
was involved in the electmalyte balance and aldosterone
gecretion by the adrenal cortex. Davis 1561, Ganong and
Mulgow 1961 demonstrated that saline extract of kidney

can stimulete aldosterone release (Douglas W.i. 1975).

Skeggs, was the first to detect angiotensin con-

verting enzyme in the horse plasma (Skeggs et al, 1969),

Recently Blair-iest et al. 1971, showed that a
third form of angiotensin called angiotensin III may play

a Tole though it had a weaker direct pressor effect,
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4.

PHYSTIOLCGY OF

ABNIN-ANGICTENSTY SYS T

Renin 1is a proteolytic enzyme secreted by the

kidney intc the bloodstream. This glycoprotein has a
molecular weight of 40,000 in humans. The kidneys and
blood also contain a larger, relatively inactive renin,
with a molecular weight of approximately 60,000, This
protein, called prorenin, prerenin, big renin or simply
inactive renin, is apparently t he precussor of the active
form. An even larger fom (big big renin) has also been

identified in renal tissue {Ganong, 1981).

Renin a2 c¢tivity in the granular epitheloid cells
was identified by imnmunofluorescent methods and a corre-
lation wag found between the granulation index and renin
content of the kidney and Cock was able to remove granules
from individual epitheloid cells and found that they co-

ntained renin (Black 1979).

Inactive renin ig converted to active renin by
tisgue kxallilrein then the active from acts on a dlycoep-

rotein in

[y
o
&)
X
na
Uy

globulin frzction of the proteins in
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the cirulcating »lasma, releasing a2 decapsptide, angio-
tengin I. The « 5 globulin is synihessized in the 1i- .
ver and ig called angiotensinogen or renin substrate.
Converting enzyme is g dipeptidly carboxypentidase that
gplits off histidyl-leucine from the physiologically ina-
ctive angiotensin I, forming the octapeptide angiotensin

IT (Ganong 1981).

Because the largest concentration of converting
enzym is found in the lung, it was untill recently belei-

ved that conversion occured only there (Ng & Vane 1967).

4 gpeciiic converting enzyvme was recently demon-
gtrated to be pnresent in the juxtaglomerular spparatus
of the kidney (Granger et z2l. 1972). Lymph draining the
kidney contains considerably higher concentrations of an-
giotensin II than are found in either arterizl or renal
venous blocd. It must have been generated within the ki-

dney (Bailie et al. 1971).

Angitensin I has a half-life pericd of 80 minute
while angiotensin IXI hag a shorter nali-life of about

e

1-2 minutes, The enzymesg that degtroy angiotensin IT are
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collectively called angiotensinace which includes zmin-
opeptidase that removes the aspergin residue from NH, te-
rminug of t'e nentide. The heptapevtide vroduced 1is ca-
1led angiotensin IITI, and has a paysiological activity
of % to % that of angiotensin IT. TFurther hydrolysis

to remove the next aminoacid arginin inactivates angio-
tensin ITT completely, Hydrolysgis in the middle region
by endopeptidasesg and C~terminal phenylalanine by carbo-
xypeptidase frazments the compound completely (Ganong

1981).

Other organs produce other angiotensin geneTating
enzynes with renin like activity include uterus, placenta,
amniotic fluid &walls of blood vessels. These are called
isorenin or angiotensin generating enzymes rather than
renin. Thelr role is uncertain since plasma renin acti-
vity drops almost to zero when the kidneysare removed

(Ganong 1981).

The sequence of reactions are illustrated in

Fig., I.
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Asp —Arg-‘.‘nl—Tyr-Ile-His—Pro—Pho-His-Lau—Lou-Vul-Tyr-Ser -R
L}

. l Angiotensinogen
Renin splits this bond

Asp-Arg-Vai-Tyr-Ile -His-Pro-Phe:His -Ley

| > Angiotensin I
Converting anzymae splits this bond

Asp;Arg-VuI-Tyr—lfc- His-Pro-Phe

}Angaotensmn
Aminopeptidass splits this bond

Angtotensin IIT
Figure l : Structure or angiotensins |, I, and 111 R,

remainder of protein, The structure shown is
dogs, rats. and many other mammals. Bovine and ov

that of angiotensin It in humans,
ine angiotensin il have valine instead of isale

ucine in position 5.

Ganong 1981
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Actions of ansiotensins:

Angiotensin 1 hag no known function apart from
being, a precursor of angiotensin IT {Ganong 1981).

nag the main offectzof the renin

Angiotensin 1T
angiotensin gystem ast

On the cardiovascular system:

A)

otensin has & direct positive’

On the heart angil

inotropic effect with weak chornotropic action but this
ocecurs only in vitx»o while those effects are complicated
by the indirect e chanisms controlling the heart in vivo

(Dempay et al. 1971).

on the blood vegaels, angiotensin IT prodnces

arteriolar vasoconstriction and a rise of gystolic and

ne most potent vagocon-

diastolic pvlood pressure heing

gtrictor knowi. 1% is sbout 40 timeg more potent than

norepinephrine (Gnong 1L981).

Tntravenous administration of angiotensin 1T pro-

ne vessels of the

duces vasoconstriction mo st marked in b

gkin, splanchnic region and kidney. The precapillary Ve~

?ostcapillary vesgels

scelsg are the moszt affected, the
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and veins are the Jezst affected., The effect on the ve-
agels of skeletal muscles, brain, aeart & adrenal glands 1s
moderate., The pulmonary vesaels are not affected at all,
The vascular responsée to angiotensin is due to ftwo compo-
nents, direct action on the smooth muscle fibres, and in-
direct action on the sympathetic nervous gygtem {Beevers
et al. 1975). In man intravenous infusion of angiotensin
causes vasoconstriction by diwect action, vut in cextain
vascular beds like the hand and foot, the vagoconstri-
ctor action is mediafed by the sympathetic effect4and
can be blocked by o -adrenergic blochers (Douglas W.W.

1975).

B) On the cenfral Nervous system:

Angiotensin has a central sympathetic stimulatory
aetion mainly on the area postrema in the medulla. It
potentiatas adrenergic transminicn at peripheral neuroe-
rrector sete, =nd facilitates ganglionic transmigsion
and so modulates the gympathetic functions. Angiotensin
can spicifically ctimulate drinking but not accompanied
with eating soit increases water intzke and gtimulates
the sctivity of supraoptic neuclei and secretion of ADH

{Douglas .. 1975)
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