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Introduction and aim of the work

Endothelin is a 21 amino acid peptide synthesized by
endotheliai ce2llis as a prepro-endothelin (= 200 aminc
acids), whiich fIs cleaved fto an intermediate form of
proendcthelin or big endothelin (= 3% amino acids).
Subsequently, an endothelin converting enzyme cleaves the
pig endothelin between frypteophan 21 and waline 22 to

form the mature 21 amince acid endothelin (Yanagisawa et

al., 1588;}.

Endothelin exists in three different isoforms:
Endothelin-1 (ET-1), endothelin 2 {ET-2} and endocthelin 3
(ET-3) iTtoh et al., 1988). Indothelin recepior is
widely distributed =net only in the wvascular system but
alse in such tissues as kidnevs, lungs, adrenal glands

eand neurons (Keoseki et al., 1988).

Endethelin~1 induces wvasoconstriction in a wvariety
of wascular beds, possikly by directly or indirectiy
modulating vascular smooth muscle dihydropyridine-
sensitive calcium channels responsible for infiux of
exterior calcium icons without depolarization of the
membrans, or by activating other pathways of trans-

membrane sigraling (Simonson ef al., 1989).



Endothelin~-1 is guickly eliminated by the lungs and

cidneys. In fact, thesse twe tissues have & lot of high

ty

ffinity kinding sites fcor endothelin-i. These two
tiszsues also exhibited high eutral erdopspitidase
activity, which may play an important role in degradation

of endothelin (Vijevaraghavan et z2l1., 1830}).

At an early stage of primary pulmonary hypertensicn,
elevated pulmonary wvascular resistance has beesn shown to
be amenable Yo vascdilators, indicating a significant
component of vascconstricticn. In addition, migration of
fibroblasts into the intima of pulmonary arteries has
been rewmorted early in the course cof primary pulmcnary
hypertension (Heath et al., 1987). Although there is no
reliable  bicchemical marker for primary pulmonary
hypertension, endothelin-l may be implicated in the
pathogenesis as 1% could promote both these processes by
virtue cof its potent wasoconstrictor effects and smooth

muscle proiiferative actions (Dubin et al., 158%3).

Therefore, pulmonary producticn of endothelin-1
might contribute fo the progressive wvascular narrowing in
primary pulmconary hypertension and consequent increased

pulmonary vascular resistance (Steizner =t al., 1580}).

Measurement of arterial and wencus endothelin-1 may
identify 2 subgroup of patients with pulmonary

hypertensicon who share a common basic abnormality.



Direc assessment of the functional importance cf

:ndothelin-1 to the manifesrtaticns of pulmonary

.

ypertension may lsed to the development of antagonists

to endothelin-1 or inhibitors of its producticn.

Aim of the work

The aim of this work was tec study the level of
endcthelin-1l in arterial and wvenous blocd in patienis
with primary and secondary pulmonary hypertension, and toc

evaluate its role in the pathogenesis of this condition.

Material and Methods:

This study included 23 patients with pulmenary
hypertension {primery and secondary) as well as 10

healthy contrels.

The subjects in this study were subliected to:r-

1- Full history and clinical examination.

2- Cardiac catheterization for patients only.

3~ Routine laboratory inwvestigations including hepatic,
renal function tests and electrolytes.

4- Plasma endothelin-l determiration by radicimmuncassay.






Endothelin

J-Endothelium-derived vasoactive factors:

To maintain the pzatency cf the blood wesssls, the

[

endothelial <2lls svynthesize many vascactive substances

such as prostacyclin, endotheliuvm-deriva:

and endothelin-1 {Vane et al., 1820).

A- Prostacyclin:

Prostacyelin (PGIZ) was discovered by Moncada et al.
1876 as a maljor mexber of prostaglandins produced by
endothelial cells. Mechanical or chemical pearturkation
of cell membranes results in the formation and release of
prostacyclin without storage in the cells. Prostacyclin
generation is stimulated by pulsatile pressure, a number
of endogenous mediators, and some drugs. Endogenous
chemical stimulants include substances derived from
plasma, such as bradykinin and thrombin, and those
liberated from stimulatsd platelets such as serotonin,
plateiet derived growth factor, interleukin-1 and adenine
nucleotides (Forsberg et al., 1987). Prostacyclin
synthesis is initiated by the enzyme phospholipase A2
which liberates arachidonic acid from rembrane
phospholipids. The enzyme cvyclooxygenase cohveris
arachidonic acid inte  prostaglandin endoperoxides.

Prostazcyclin synthase subsequently forms prostacyclin
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“rom the endopercxide prostaglandin HZ (Vane et al.,

Phavsiologically, prostacyciin is a local hormons

rather than a circulafing one. The release of
prostacyciin by  endothelial cells affects the locail
environment on the abluminal side of the wessel where it
causes relaxation cof the underlying smooth muscle. I
the lumen it prevents plateletfts and perhaps other bicod
cells from clumping onto the endethelium (Vane et al.,

1ge82).

In the lung pulses of prostacyclin reverse sustained
vasoconstriction initiated by prostaglarndin F2  or
thromboxane AZ. It has been suggested that endethelium
responds toc wvasoconstricticon by release of PGEIZ thus

modulating vascconstriction (Higgenbottam, 1994).

B-Endothelium-derived relaxing factor (EDRF):
Stimulation of muscarinic recepters on endothelial
cells trigger the release of EDRF which causes relaxation

of the underlying smocth muscle (Furchgotf, 1983},

Ignarrc et al. {1888) suggested tha* EDRF might be
nitrous oxide NO or some closely rzslated unstable radicie
species. Similarly, Furchgeokt (1988) proposed that EDRF

is the free radical (HQ). The assumption was based on



Summary and conclusion

he fact +that, similar to EDRF, ({(NC] 1is 1lakile as
ndicated by the transiency of the relaxation that it
induces, its relaxing effect is bklocked by hemcglobin and
by generaticn of superoxide anicns (0271, and it 1is
markedly potentiated by superoxide dismutase (a scavenger

of superoxide anions) (Furchgott, 1982).

Is there more than one EDRF?

De Mey et al. (1982) first made the suggesticn that
certain endothelium-dependent dilators in the canine
femoral artery may relea;e different relaxing Tfactcrs
when they found that certain inhibitors could block the
relaxaetion elicited by some of the relaxants but not by
others. The most compelling evidence for the existence
of two relaxing factors comes from electrophysiocleogical
studies. Acetylcholine causes endothelium-dependent
hyperpelarization in varicus arteries due toc a diffusabkle
factor {endothelium-derived hyperpolarizing factor EDHF)

that is distinct from (NO) (Higgenbottam, 1924).

The elaboration of (N0l requires the substrate
mclecnules of L-arginine and dioxygen. BAn enzyme nitrous
oxide synthase (NOS) 1s responsible for this step. A
mmber cof iscoforms of (N¥NOS) have now been identified.
The genes for endeothelium and brain HOS have considerable
homology but differ from macrophage HOS5. In endothelium,
the majeor iscform of HNOS is a constitutive or

continuously expressed enzyme, It has a heme asscciated
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ocisty and regquires HNADPE, tetrahydrobicpterin, ard
alcium/calmedulin as  cefactors. Activation of the
enzyme 1nvolves & rise in cyteosolic calcium concentration

{Higgenbottam, 1834).

EDRF activated guanylate cyclase of wvascular smoocth
muscie and the resuiting increase in cyclic GMP has a2
causal reole in the relaxation of the muscle (Igmarrc et

al., 1984}.

Hemoglcbin is a rapidly acting inhibitor of
endothelial relaxation (Martin et al., 13885}, It
inhibits the increase in cyclic GMP associated with such
relaxation. Hemoglobin alse inhibits endeothelium-
dependent relaxation by reacting with EDRF before the
latter gains access to the gquaryiate cycilase of tha
smooth muscle celis (Palmer et al., I987). ™Mo has a
particularly high affinity for heme, some 280 times the
affinity oxvgen shows to heme, inding of nitrous cxide
to the heme moiety of NGS5 activates guanylate cyoclase
leading to increase intracellular cyclic GME

{Higgenbottam, 15%4)},

There 1is a flow dependent release of EDRE that is
related fto shear stress on the luminal surface of the
endothelial cells (Rubanyli et al., 1586). ADP and
thrombkin were the first bloocd constituents shown to

trigger endothelium-dependent responses (De-Mey et al.,



