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Psoriasis and Endothelins
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Background: Psoriasis is characterized by an abnormal prolif-
eration and increased turnover of keratinocytes, the presence of
acute and chronic inflammatory cells and microangiopathic
changes. Endothelins are a family of peptides which have been
investigated especially for their effects on the cardiovascular
system. Recent studies have demonstrated their involvement
also in human skin.

Aim of the study: We evaluated the Endothelin-1 and 2 plasma
levels in psoriatic patients, as endothelin-1 can be produced in
vitro by keratinocytes and can stimulate the proliferation of
fibroblasts as well as modify the skin microcirculation dynam-
ics.

Patients and methods: We studied 30 patients: 10 affected with
psoriasis (PASI from 5 to 10), 10 affected with cardiovascular
diseases and 10 healthy controls. The Endothelin-1 and 2
plasma levels were evaluated by radio-immunoassay procedure.
Results: A significant increase in Endothelin-1 and 2 plasma
levels was observed in the psoriatic patients, in comparison with
the controls.

Conclusions: Our data seem to suggest a possible relationship
between psoriasis and increased plasma level of endothelin-1
and 2, though the possible role played in the pathogenesis of
psoriasis needs further studies. Key words: psoriasis, endothe-
lins.
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The endothelins (ETs) are a family of recently discovered 21
aminoacid peptides (1). In Man, ETs occur in the isoform ET-1,
ET-2 and ET-3. after a proteolytic processing of the specific
preproendothelin (1). Yohn et al. (2) have recently found that
human keratinocytes are able to synthesize and secrete ET-1 in
vitro. Macrophages (3). monocytes (3) and astrocytes (4) can
also secrete ET-1. Many human cancer cell lines, including
those from human colon and liver. can produce ETs (5). ET-1 is
the most powerful vasconstrictor substance known,

These properties suggest that ET plasma levels could vary in
psoriasis, a pathology characterized by abnormal proliferation
and increased turnover of keratinocytes, the presence of acute
and chronic inflammatory cells and microangiophatic changes.
In the present study we evaluated ET-1 and 2 plasma levels in 10
psoriatic patients and in two control groups.

PATIENTS, MATERIALS AND METHODS

Ten patients (5 males and 5 females, range: 38-77 years mean age: 60.9
vears) affected with psoriasis (PASI from 5 to 10) were compared with
two control groups: 10 patients affected with cardiovascular diseases
(hypertension or ischaemic cardiopathy) and 10 healthy subjects com-
parable for age and sex.

A blood sample was taken from each of them, between 7.30 and 9.30
a.m., from the antecubital vein without blood stasis, after the subject
had rested supine for 10 min.
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The blood samples, collected with a 19G neddle and mixed in
Vacutainer tubes with 7.5 mM ETDA (13:1). were immediately placed
in melting ice. The samples were centrifuged within 1 hour at 2,000 ¢
for 10 min in a refrigerated centrifuge (4°C). Plasma aliquots were
frozen at —70°C until assay.

An extraction procedure of ETs from plasma was performed before
analysis. After thawing, 1 ml plasma was acidified using (.25 ml 2 M
HCI and centrifuged at 10,000 g for 5 min at room temperature.

I ' ml of surnatant was charged on an Amersham C2 column (500 mg)
(Amersham, Bucks, England) previously conditioned by washing with
2 ml methanol followed by 2 ml water. The column was rinsed with
5 ml water + 0.1% trifluoroacetic acid. The eluate was collected after
washing the column with 2 ml 80% acetonitrile in water + 0.1%
trifluoroacetic acid in a polypropylene tube. All the washing procedures
were performed with a VACELUT vacuum system (Analitichem In-
ternational) maintaining the flow rate below 5 ml/min. The eluate was
dried under vacuum and reconstitued in 250 pl of assay buffer for
R.LA. ET-1 and 2 (high sensitivity) assay system with magnetic sep-
arator (Amersham).

STATISTICAL METHODS

The Wilcoxon test was employed to compare the three groups.

RESULTS

Psoriatic patients showed a significant increase in ET-1 and 2
plasma concentration (6.4 + 1.9 pg/ml) in comparison with both
the patients with cardiovascular diseases and the normal sub-
jects (p=0.0274 v. cardiovascular patients: p=0.0357 v. normal
subjects) (Fig. 1). The two control groups did not show any
significant difference when compared with each other (4.8 +0.8
pg/ml v. 474 1.3 pg/ml, p=0.8336).

DISCUSSION

A marked vascular and lymphatic dilatation and increased blood
flow (twice the normal) appeared at the site of the psoriatic
lesions (6. 7). The capillary loops of the lesional dermal papillae
were dilated and tortuous (8). These microcirculation changes
were present before psoriatic skin lesions appeared (7, 9).

Endothelins (ETs) were isolated from supernatant of cultured
porcine aortic endothelial cells by Yanagisawa et al. (10) in
1988. They act via cell surface receptors. whose binding is
rapid, specific and saturable (11).

Hitherto, ETs are the most powerful vasoconstrictor sub-
stances known. ET-1 induces strong and long-lasting constrictor
effects in microvessels. It also causes bronchoconstriction (12),
inhibits renin release from juxtaglomerular cells (13, 14), mod-
ulates autonomic transmission (15) and exerts positive inotropic
and chronotropic effects on the myocardium (16, 17, 18, 19). By
contrast, the activities of ET-2 and ET-3 have not hitherto been
well defined.

ETs are mitogenic for vascular smooth muscle cells (20),
fibroblasts (21) and renal mesangial cells (13, 22). Specific
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Fig. 1. ET-1.2 plasma levels.

high-affinity receptors for ET-1 have been identified in melan-
ocytes and in fact ET-1 stimulates melanocyte proliferation and
tyrosinase activity (2).

5 pmol/l of ET-1 has been determined in human plasma (23),
thus suggesting that there is a basic physiological secretion,
Numerous agents and several mechanical stimuli enhance de
novo synthesis of ET-1. Many investigators have reported that
thrombin, transforming growth factor B (TG), angiotensin II.
ephineprine, arginine vasopressin, bradykinin, interleukin 1, cal-
cium ionophore A 23187, inomycin, phorbol esters, and hypoxia
all increase the expression of the preproendothelin gene or the
ET-1 release (1, 10, 24).

ET-1 is clearly implicated in Raynaud’s phenomenon; in this
pathology an increase in the plasma ET-1 levels is observed and
the cold challenge of an arm leads to a pronounced ipsilateral
increase in plasma ET-1 (25).

In this paper we have described a significant increase in
plasma levels of ET-1 and 2 in psoriatic patients, compared with
two control groups. In our opinion these data are quite un-
expected in view of the known vasoconstrictor properties of ETs
and could perhaps be considered an epiphenomenon of the
alterations observed in psoriasis. Moreover, we recall that some
authors emphasize that ETs have a dose-related action on vessel
resistance: little vasodilator effect at low doses and marked
vasoconstriction at higher doses (19).
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