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Effects of catalase and endothelin on anoxia-induced vasoconstriction

of porcine basilar artery in vitro®
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ABSTRACT

AIM: To study whether anoxia-induced vasocon-
striction was related to the release of endothelin
(ET). METHODS: Acute anoxia was induced
by gassing the organ chamber with 95 % N, +
5 % CO,. Changes in tension of porcine basilar
arterial ring was recorded. RESULTS: Anoxia-
induced increases in tension were 0.21 g+ 0.08
gand 0.24 g+ 0.09 g under basal tension and
during ET 3 nmol * L™ '-induced conractions,
respectively . In the rings tension did not further
augment following the increase of ET from 100 to
300 nmol - L™, acute anoxia did cause further
increase in fension of 0.16 g+0.10 g (n =4).
Catalase 800 and 2400 kU - L' decreased the
anoxia-induced contraction, with inhibitory rate
of 33 % 7 % and 47 % +9 %, respectively.
CONCLUSION: Anoxia-induced vasoconstric-
tion was related to release of hydmgen peroxide
from endothelial cells.

INTRODUCTION

Acute anoxia augmented the contractile
responses of some arteries fo norepinephrine,
KCl, and prostaglandin F.,, and anoxic aug-
mentation was related to the vascnlar endothelial

celll =57 Endothelium-mediated anoxic faci-
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litation was due to the Interruption of the
production of vasodilator signal by the endothelial
cells!’.  Either inhibitor of the production
(quinacrine) or inactivator { phenidone) of endo-
thelium-derived relaxing factors completely and
rapidly reversed the relaxations induced by
acetylcholine in the preparations with endo-
thelium, but did not affect the anoxic augmenta-
tion, hence it was concluded that hypoxia and
anoxia caused the release of a vasoconstrictor
substance from endothelial cell which then
diffused to the adjacent smooth muscle 1o activate
or potentiate the contractile process). The
experiments with coltured endothelial cells
suggested that the hypoxic endothelial cells
released peptide (s) with constrictor proper-
» endothelium-denved econstrictor factor
(EDCF ). Yanagisawa et ol isolated the
vasoconstrictor  peptide from the culture
supematant of porcine aortic endothelial cells,
detenmined its amino-acid sequence, and named
this peptide as endothelin (ET)').

This experiment was designed to investigate
whether or not the anoxic augmentation was due
to the release of endothelin from vascular

endothelial cells.

MATERIALS AND METHODS

The basilar arteries were isolated from fresh
adult porcine brain, 20 - 30 min after death and
kept in 4 “C Krebs-Ringer solution gassed with
95 % 0. +5 % CO,. Arterial segments were
cut into 4-3 mm rings.

Isometric tension recording Fach ring
was attached to an isometric force transducer and
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suspended in a glass organ chamber {itled with 4
ml. Krebs-Ringer solution at (37.0 + 0.5} C
and gassed with 95 % 0. +5 % CO..
i tenston was  continwously recorded by a
recorder (type XWT-204, Dahua Instrumental

Factory, Shanghai) .

Isome-

Basilar arterial rings were
equilibrated at a resling tension of [ g for 2 h
hefare the test.

Acute anoxia waz induced by switching the
gas to 95 % N, + 5% CO.. Changes m
tenston of bastlar arerial rings evoked by acute
anoxia under basal tension and during contractile
response to ET 3 and 300 nmol - L™' were
recorded.

induced

In some arterial rings, the anoxia-
contractions  during the contractile
response to ET 3 nmol+1.~! were measured before
and after giving catalase (800 or 2400 kU-L™').
The tnhibitory rate of catalase on anoxia-induced
contraction was calculated: Inhibitory rate = ( })
- Y./« 100 4.

contractions

Y, and ¥, were the
anoxia-induced before and after
giving catalase . respectively.

Drugs ET (Peninsula Lab Inc, Belmont
CA 94002, USA!, catalase (Shanghai Institute
of Biochemistry, Chinese Academy of Seiences}.
Stock solution were prepared in distilled water for
endothelin or in phosphate buffer solution { pH =
7.0) for catalase (200 MU-L™") before use.
All  concentrations were expressed as final
concentration i the bath.

Statistical analysis Data were shown as
x + 5. Paired or unpaired ¢ test were used.
RESULTS

Response of basilar arteries to anoxia
during basal tension and during the
contraction induced by ET 3 nmol - L°!
Acute anoxia caused a reversible increase in
basal tension of basilar arterial rings. The
tenstont of arterial rings decreased rapidly below
the initial
oxvgenated with 95 % O.. and then restored

tension  when bath solution was

slowly to base line. Thirty min later, ET 3 nmol
» L™! was added, and the tension of arterial
rings increased slowly. When the contraction
induced by ET reached stable { increase in
tension of 0.1 g +0.05 g, acute anoxia caused
a reversible further mcrease in tension called
“anoxic potentiation” . By basal tension and
during ET-induced contractions. anoxta-induced
increase n tension were 0.2[ g + 0.08 g and

0.24 ¢+ 0.09 g (7 =10) respectively. (Fig 1)

0, TN arve ™ G,

Fig 1. Anoxia-induced change in tension of
porcine basilar arterial ring under basal tension
and during the coniraction induced by endothelin
3 nmel-L~'.

Response of basilar arteries to anoxia
during the contraction induced by ET 300
nmol- L™ ET 1 - 100 nmol L™ caused
concentration-dependent consirictions of basilar
arterial rings with maximal increase in tension of
0.52g20.13g. (Tab I)

When the conceniration of ET increased to

Tab t. Endothelin induced vasoconstriction of

porcine basilar arterial rings. # =6 pigs. T ts.

Endothelin/nmol * L™ Increase in tension/ mg

0.09 £ .03

3 Q.19+ 0.04
10 0.29+0.09
R} 046U 14
100 0.5210.13
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300 nmol* L™}, the tension of arterial rings did
further, decreased

In the rngs which were contracted by

nol  Increase snetimes

slightly.
ET 300 nmol *L™", acute anoxia did cause fur-
ther increase in the tension of 0. 16 g+ (.10 ¢,
Effect of catalase on anoxic potentiation
Anoxia caused a reversible lurther increase in
tension in rings contracted with ET 3 nmol-17!.
On return to 95 % (,, the rings transiently
relaxed below the initial tension, followed by
rising to the level belore anoxia. Thirly min
later, second anoxia was performed in certain
rings.
second anoxia was not different [rom that in the
first time (0.18 g+ 0.04 g o5 0.17 g2 0.05 g,
n=7., P>0.05}). In remained 8 arterial
rings, catalase 800 or 2400 kU-L"! was added.
The drug concentration-dependently decreased the
anoxia-induced contraction. The inhibitory rates
caused by catalase 800 and 2400 kUL~ were
N %7 % (n=4)and 4?7 % +9 % (n=
4], respectively.

The increase in tension caused by the

DISCUSSION

The present expertments showed that acute
anoxia caused a reversible increase in the tension
ol porcine basilar artertal rings with endothelium.
either under the basal condition or during ET-
induced contraction. This was different from
that in the femoral artery of dog. in which anoxia
only augmented contractile response to norepine-
phrine, KCl, and BaCl,. but did not affect basal
The reason that caused the above

difference might be due to that the response of

tension-?”

porcine arteries to anoxia was differnt f[mm canine
The fact that
increase in the basal tension ol canine basilar
arteries °). rejected the above possibility. Tt
was speculated that the response of cerebral

arteries. anoxia evoked the

arteries to anoxia under basal condition might be
diflerent from pertpheral arteries.
The tension of arterial rings did not farther

augment . following the merease in ET 100 to 300
nmol*L. "', which indicated that the ET receptors
were saturated. The lact that acute anoxia did
cause further increase in tension of artertal rings
precontracted with ET 300 nmol * L™! suggested
that the anoxic potentiation was not related to
endothelin.
between anoxic contraction and endothelin-evoked

Anoxic
and readily

In addition. a major difference

contraction related to their time course.
comtractions  were  very  rapid
reversible upon return to 95 % O-. whereas the
contractions induced by endothelin were long-
lasting and more difficult to wash out®
Douglas found that BQ 123 ¢ 10 pmol-L™'). an
ETA receptor selective blocker, antagonized the
vasoconstriction induced by ET (0.1 — 300 nmol -
L '), but did not affect the hypoxic contraction
in canine pulmonary, coronary. and [emoral
arteries’” . These observations were consistent
with the suggestion that the anoxic potentiation
was not due to endothelin release [mm anoxic
endothelial cells.

Catalase antagonized partially the anoxic
augmentation during ET-induced contraction in
concentration-dependent fashien.  This ohserva-
tion suggested that anoxic potentiation might be
related to release of hydrogen peroxide from

endothelial cells.
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