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Pathogenetic Role of Endothelin-1 on Ethanol
-induced Gastric Mucosal Lesion of the Rat

Akira Ocawa and Tsuyoshi YABANA
Department of Internal Medicine (Section 1)
Sapporo Medical University School of Medicine,
(Chief : Prof. A. YACHI)

ABSTRACT The pathogenetic role of endothelin-1 (ET-1), which is a potent vasoconstrictor
peptide derived from vascular endothelial cells, was studied using a model of ethanol (EtOH)-induced
gastric mucosal damage (GMD) in the rat.

Synthetic peptide ET-1 infusion into the left gastric artery caused mucosal alterations such as
edema, erythema and erosion and, microscopically, marked dilatation and congestion of collecting
venules in the lamina propria mucosae. Inasmuch as monastral blue B pigments, a vascular tracer,
were deposited remarkably in the lamina propria mucosae, it was strongly suggested that ET-1
directly gave rise to mucosal vascular damage. ET-1 reduced gastric mucosal blood flow in a dose-
dependent manner and significantly increased the lesion score of gastric mucosa.

After ingestion of 509% EtOH, immunohistological examination showed that endogenous ET-1
occurred in the vascular endothelial cells in the deep parts of fundic glands. In addition, it was
confirmed using immunoblot analysis that monoclonal anti-ET-1 antibody reacted to the extracts of
fundic mucosa from rats treated with 509 EtOH ingestion.

Infusion of anti-ET-1 serum (1:500) into the jugular vein significantly depressed the develop-
ment of GMD induced by 50% EtOH ingestion, while pooled normal rabbit serum (1:500) infusion
did not.

Low concentrations of EtOH stimulated immunoreactive ET-1 release from a cultured cell of
human vascular endothelium, but did not release 6-keto-PGF.., a PGI, metabolic product.

These results strongly suggest that endogenous ET-1 is released from vascular endothelial ecells in
the fundic mucosa by EtOH ingestion and may have an important role in the pathogenesis of EtOH-
induced GMD. (Received September 30, 1993 and accepted November 2, 1993)
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Fig. 1 Macroscopic findings of the fundic mucosa
after synthetic peptide endothelin-1 (ET-1)
with various concentrations was infused for
30 min into the left gastric artery of the rat.
Mucosal changes (edema, erythema and ero-
sion) by the ET-1 administration increased in
dose-dependent manner. a) saline (control),
b) ET-1: 2.5pmol/100 g/min, ¢) 5.0 pmol/
100 g/min and d) 10.0 pmol/100 g/min.
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Fig. 2 Microscopic findings of the fundic mucosa
after synthetic peptide endothelin-1 (ET-1:
2.5pmol/100 g/min) was infused for 30 min
into the left gastric artery of the rat. a)
saline (control; PAS-alcian blue, X150), b)

the intraarterial infusion of ET-1
(PAS-alcian blue, X150), ¢) saline (glycerol
cleared fundic mucosa, X110) and d) the
intraarterial infusion of ET-1 (glycerol clear-
ed fundic mucosa, x110).
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Fig. 3 Lesion scores (LS) of the fundic mucosa
after synthetic peptide endothelin-1 (ET-1)
with various concentrations was infused for
30 min (closed) or 60 min (batched) into the
left gastric artery of the rat.
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Fig. 4 Changes of gastric mucosal blood flow

(GMBF) after infusion of synthetic peptide
.endothelin-1 (ET-1) with various concentra-
tions into the left gastric artery. GMBF was
determined by laser Doppler.
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Immunostaining of the fundic mucosa using
monoclonal anti-endothelin-1 (ET-1) anti-
body (ABC method). a) saline ingestion (X
110), b) immunoabsorption with synthetic
peptide endothelin-1 (ET-1) in a (X110), ¢)

509% ethanol ingestion (X220) and d) im-
munoabsorption with synthetic peptide ET-1
in ¢ (X220).

Wb p<0.05

(pg/10°cells)

ir ET-1

basal 0% 05% 1%

EOH EOH EOH T

(DMEM) + + .
DMEM DMEM DMEM DMEM
a) ET-1 (n=5, in each group, mean*SE)

(DMEM: Dulbecco’s modified Eagle medium)

Fig. 7 Effect of low concentration of ethanol (0.1% and 0.5%) on the cultured endothelial cells.

TE =AML BTy P BRERERECKSTE =Y F ) v-1 OFERPEE 207

antigen 200ug 204g 1%BSA ET-1 200ug ET-1
tissue

anti ET-1

antibody anti ET-1

+
synthetic ET-1

Fig. 6 Immunoblot analysis. Monoclonal anti-en-
dothelin-1 (ET-1) antibody strongly reacted
to the extract of fundic mucosa obtained
from 509 ethanol ingested rats, but did not
to 19 bovine serum albumin (BSA).This im-
munological reaction disappeared completely
after immunoabsorption with synthetic pep-
tide ET-1.
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tions in the cultured medium.
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Table 1 Effect of rabbit anti-ET-1 antiserum infusion on the
gastric mucosal damage caused by 50% ethanol ingestion.
Groups received antiserum infusion via jugular vein.

0 Area of GMD 9%GMD of glandular
(mm?) stomach
Anti-ET-1 serum (1:500) 4 40.7%5.5* 3.4%0.4
Normal rabbit serum (1 :500) 4 65445 5 5 7405
(Control)

* p<0.05 vs control
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