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Hypertension in end stage chronic renal failure ang -
eapecinlly in urmemics on regular dialysis treatment is often

obgarved .

Por patients treated with waintennnce dialysis, blood
pressure monitoring and modification acquire pa:amount.;::;-
tionré;“;;ﬁertenainn is a significant predisposlng factor to
accelerated atherosclerosia and to high incidence of cardig-
vascular and cerebral vascular diseases in dialysis patients

(pyrpasopoulos et al 1983).

in ths majority of ceses, hypertension ig due to increa-
sed body water, while in several cagses It is due to increaped
peripheral resistance because of the Ayperactivity of the
renin - angiotensin system, therefore in hany cas=es, hypert-
ension ig well manegad by dialysis egpacially by ultrafiltr-
ation while this 1s not sufficient in othner capes with high
renin activity. (Rober:i, P, et al 1983).

Captopril, an anziotensgin converting enzyme irnhibitopr
was ghown to be promising in the treatment of gevere dialygis
resistent hypertensior of uraemics on regular dimlyaig ther

apy (Vaughen et al 1979) .,

The aim of the work ias to study the efficacy of captop=
ril therapy on dialysis resiastant nypertension ang to report

ite various side eff.cts. Alss this work aimed at giving a
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short review about the physiology of renin engiotensin mystenm,
pathogeneslis of nypertension in chronic remal failure snd the

pharmacological actions of the drug .
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Renin - Angiotensin System

Renin is n proteolitéc enzyme secreted by the kidneys.
It 15 a glycoprotein with a molecular welght of 400,000 in
huwmanse Anotner relatively inactive form o7 renin with =
highsr moiecular weight (approximately 60QQ0C) 1is present in
the kidneys and blood. It ig apparently the precursor of

the active form .

Renin activity in the grannlar epitheloia cells was
identified by immunoflourescent metnods end a correlation
was found tetween tne granulation indexr and renin content

0f the kidneys . (Black 1979},

Inactive renin ig converted to active renin by tissue
kallikrein then tne sctive form mctas oa a glrceprotien
(ayntheeized by tne liver called anglotensinogen) releasing
a decapeptide {angistengin I). A corvertin: encyme (Dipept-
1dyl carboxy nydrolase) aclits off bigtidyl - Leucine - from
vne phyelologically inac*tive &Ogiotengin I'to form the octa-

peptide active form (angiotensin 11). (Genmong 1%£1),

The largest concentration ©pf the coaverting enzyme ig
found in the lunge, but g apecific converting enzyme wasg
Jdemonstrated to te pregent 4n the Juxte-glomerclar epparatus

of the kidneys (Granger et al 197;).
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Anglotensin I hag & half-life about §9 minutes while
angiotenain_ii has a shorter half-life of-;bout 1-2 minutes.
Anglotensin II is cataboliged by group of enzymeg called
angiotensinape which includes eminopeptidase thet remsvee ths
asparagine residue from N32 terminue of the peptide, the
Heptapeptide produced is called engiotensin IIT which naa a
physiclogical activity of % - % of tne angiotensin 11, further-
more hydrolysis io remove the next amino acig arginin insct-
ivates angiotensin III completely , hydrolysie in wmiddle
reglion by endopeptidase and ¢ terminal phenyl alanine by
carboxypeptidase fregunents tre compound completely

(Ganong 1981)0

Otner organs produce cinar mngiotensin generating
engyres with renin-like ectivity these include, uterus,
placenta, amniotic fiuid and walls of bloog vecsselsg , thege
are called isorenin wnoses role 1s unceriain since plagma
renin activity drops almost to zero wnen the 2idneys are

removed (Garong 1451).

- I E
Aap-Arg—Val-Tyr-Lie-His—Ero-?ne—His-Leu-Vglufgr-Ser-R E %_
» &K o
! T o
renin eplits tnis bong < 72
)
Asp-Arg-Val-Tyr-Lie-iis-Fro~PrLe-Hig-Leu J o
converting enzyme splits this bongd 2 E-
I~
o - o
Agp-Arg-¥gl-Tyr-~Lie-Liig-Pro~Phe E'E- 3
s 1
aminopeptidase splits this bond e
LI
(P1g.l) Structure of Angiotensin I,TT&III. 3
Angloten-
aip III.
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Actions of Angiotengin I1 (And III):-

1- Potent erteriolar veasoconstrictor .

2= Direct inotropic action on the Heart .

3- 1Ix facilitmtes sympathetic neurotrangmission at gangliam
end nerve terminals.

4~ Centrsl action on vasomotor centre inhibiting vagal
cardiotonic and increasing efferent sympathetic ectivity.

5- Central action on hypotnelamic nuclei promoting thirst
and antidiuretic hormwone release .

6= It stimulastes release of catecholamires from adrenal

medulla and secretion of aldosterone from adrernal cortex

(John K. ledingham 198%).

inactive rerin Eenin gubstrate
1‘l ? ectivators !
S ective renin v .4 innivitors |
enzyme from > i
JGA Angiotensip 1
{decepeptide) \

Jrugs inrisiting Drugs competitively

!
converting enz. E intibiting action of
!
'

convertingz enz. teproide-captopril engioterain I e.g.

{kirinase II). Angioteégin il Sariﬁasigaltiple

Aminopepiidaases D l ‘\\\"“‘j actions
Angiotena;; Iil rultiple

b \\\\‘\uj actions
Inactive Fragments

(Pig. 2) Renin-Angiotensin System (Ledinghar,M.1982).
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In recent years, evidence ras accumulated to involve

the kallikrein - kinin - progiaglandin system in regnlation

of blood pressure.Kallikrein ig an enzyme that reects with
inactive kininogen precursors to produce kininsg with effectse
opposite to those of sngiotersin II namely diurepis,paturesis
and hypotension by vasodilation. -Bredykinin the major kinin
in the blood is inactivated primarily by ;;;;;ase II which ia
the engiotensin converting enzyme (ngti@yLQipeptidg carboxy
bydrolaese} that forms amgiotensin II from angiotensin I,

Thus inhibition of mngiotensin converting enzyme (kininase

I} is desirable in ths trectmert of bypertensgion since it

prevente tne formstion of the potent vasopregsor, Na and

waler reteaining angiotensin 1I gaogd prevenis tne degradstion
—_— TR TET e e ekl
of the vescdllating paturetic and dluretic bradskinin

(Berrnaréd Rubin et al 1980).

e A W D ety A W i} W Tl e ol W e . e o W B i

Renin ie synthegized &nd stored in specicliged Juxtagl-
omerulaer cells wrich form the wall of tre aZfzrert erterioles
a8 1t epproachee the glomerulus. The arterioles are in an
intimate contact with a specialised area in tie distal tubuye
les of the kidney inown as maculs demga. The afferent arte-
rioles contains vascular receptors which are ectivated by

reduction in the well tension . —

The macula densa controis renin gecretion in responge
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to changes in electrolyte contert of the tubular fluid. It

is activated by redacUﬂon in tne load of Na or Cl in the
distal tubular fluid (Ganong 1981) . o

—— -

?pe Juxta glanerular cells are innervated by sympathetic

fibers which exert an ‘mportent 1nfluence on renin gecretion
- : =

(B, adrenergic effect). Adrenergic stimuletion leads to renin

release in reasponse to assumption of upright posture or

Heemorrhage {Ganong 1981).

The recal sympathetic nerves can elao influence renir
secretlion indirectiy by their effect on tne arterioler tone

( « pdrenergic effect) (Davia and Freemen 1376),

Renin Releage

% 2lood presaure - T+ Blood pressure
rises / falla
Blood Volume 2|, 2lood volums
riges N 3 falls
| /E
- Na Retention ! lznibite A S
& - & depletion
Aldosterone Secretion
Anglotensin
Vasocongtriction -
Formation

>

(P1g.3) Cortrol of Rernin Release.(pouglas ¥.%.1975)
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