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Effects of inhibitor of endothelium-derived relaxing factor on
hypoxic contraction of isolated pig coronary artery'
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ABSTRACT Exposure of isclated pig coro-
nary artery with endothelinm intact to hypoxia
Krebs-Henseleit solution aerated with 95 %4
N.+ 5 % CO. caused a transient contractile
response ;, and the coronary artery without
endothelium exhibited a gradual decrease in
basal tension. The endothelium-dependent
contractile response to hypoxia was almost
completely blocked by nitro-L-arginine (0. 2
mmol «L.7!) , and inhibited by methylthioni-
nium chloride (10 pmol-L~'). The inhibitory
effect of the NLA was partially reversed by L-
arginine (2 mmol -1.7'). Sodium nitroprus-
side (10 pmol - L™'}) was also completely
antagonized and nicorandil (0.3 mol-L7')
remarkably reduced the hypoxic contractile
response. Tetraethylammonium (10 mmol
L7} and glibenclamide (1 pmol-1L7') had
little effect on hypoxia-induced vascular con-
straction, whereas cromakalim (1 pmol-L ')
produced obwvious relaxing effect on hypoxic
response, These results suggest that sup-
pression of basally released nitric oxide (NO)
is an important mechanism of coronary vaso-
constriction induced by hypoxia.
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Hypoxia induces endothelium-dependent
contractile response of the isolated pig coro-

nary artery'?’.  Which might be related to
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the production of postanoids by the endotheli-

am™ . However , endothelium - dependent
hypoxic contraction in quiescent dog coronary
artery might be due to decreased production of
NO©@

sion of the endothelium-derived relaxing factor

It remains unclear whether suppres-

(EDRF ) can affect the pig coronary artery
confraction in response to hypoxia.

Pig coronary artery endothelium releases
both EDFR and an unknown endotheliom -
derived hyperpolarizing factor (EDHF )®~%,
EDHF causes vascular smooth muscle relax-
ation ‘by hyperpolarization of the cell mem-

brane™*, is due to the activation of

brane K7*
efflux'”.

The purpose of this study was to deter-
mine . the ( L-Arg )
metabolism and K* channel in the hypoxic
response of the pig coronary artery.

mem-

channels and increase in KT*

role of L-arginine

MATERIALS AND METHODS

Coronary artery ring The right coronary arteries
were taken from freshly slaughtered pig hearts. The
blood vessel rings (5— 6 mm long) were used. In
some prepatations the endothelium was removed me-
The presence of a functional endothelium
was confirmed by the presence of calcimyecin (0. 1 prmol

chanically.

* L "!'y-induced relaxation in coronary artery précon-
tracted with 5-HT (5 pumol =L "'}, The rngs were
equilibrated 1in Krebs-Henseleit (K-H?) solurion (354
0.5 Cy pH 7.3— 7. 4) gassed with 95 % O+ 5 %
CO; lor 2 b at resting tension of 5—7 g. The tension
of the ripgs was recorded isometrically by tranaducer
and XWT -204 model potentiomettic recorder.
Protocel Hypoxia was induced by replacing by
958 N,+ 5% CO,;. After the hypoxia-induced tension
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changes had returned to baseline tension. or hypoxia
remained for 20 min, oxygenation was restored by
washing with K-H solution aerated with 95% O, +59%%
C(;. The hypoxic challenge was repeated twice at a
60-mun interval of controlled oxygenation.

Each rings was pretreated with nitro-L-arginine
(NLA Y. methylthioniniun chloride (Met ) , sodium
nitroprusside (SNP), nicorandil (Mic), cromakalim
{Cro), tetraethylammonium (TEA), glibenclamide
(Gl for 30 min.
tive effects of L-Arg on NLA action, after rings were
pretreated with L-Arg for 20 min, NLA was added to
the bath for equilibrating another 30 min. The

In order to investigate the protec-

hypoxic challenge was replicated in the presence of the
antagonist. The contraction induced by hypoxia in
the presence of the antagonist or its solvent was ex-
pressed as developed isometric tension.  Statistical
significance between responses was evaluated by -
test.
Drogs We bought NLA, L-Arg. Cra, Met, cal-
cimycin from Sigma, Nic from Shanxi Institute of
Medical and Pharmaceutical Industry . Gli from Tianjin
Institute of Medical and Pharmaceutical industry,
TEA frotn Beijing Chemical Factory, SNP from Bei-
All drugs
were prepared with freshly distilled water except that

Cro and Gli were dissolved in 0.5 %5 Me,S0.

jing Institute of Pharmaceutical Industry.

RESULTS

Effect of hypoxia
transient contraction of isolated pig coronary

Hypoxia caused a

artery with endothelium intact, and a gradual
decrease in basal tension of the coronary
artery without endothelium (Fig 1.
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Fig 1. Effect of endothelium on hypoxic contractlon
in Isolated plg coronary artery. A: emdotheliom in-
tact; B: endothellum denuded, 5-HT 5 pmeol + L7%;
Calcimyeln 0- 1 pmol -L™%,

Effects of NLA and Met NLA (0.2
mmol-L7") and Met {10 umol+L"!) caused an
increase in basal tention, and an inhibition of
the hypoxic contraction (Tab 1, Fig 2).
These effects of NLA were more potent than
that of Met. NLA almost completely blocked
the wvasoconstriction induced by hypoxia.
Pretreatment with L-Arg attenuated the ef-
fects of NLA on basal tension and hypoxic

Tab 1. Effects of different pharmacological antagonisis on hypoxic contractile response in isolated plg coronary
arteries. W=6—8, ¥+s. "P>>0. 05, “P<l0.01 vs control; 'P<0. 01 vs Nitro-Z-arginine.

Drug/

Developed isometric tension/g

pmol sL~ Oxygenation Hypoxia

+ Antagonist Control -+ Antagonist
Nitro-L-arginine (200} 1. 104G, 17 1.40+0.10 0. 10+ 0. 05°
Mitro-L-arginine (200) + L-arginine (2000} 0.774+0. 18" 1. 4440, 20 0. 474 0. 137
Methylthioninium chlornde (103 0.2840.08 1.554+0. 21 0. 96+ 0. 16°
Sodium nitroprusside (10} 1.31%+0.14 0
“MNicarandil (300) 1. 4240, 23 0. 22+0.11°
Cromakalirm {1) —0. 45+ 0. 06 1.344+0.18 0.13+0.13°
Tetraethylammonium (10 mmel <1.77) 0. 52+0. 09 1. 404+ 20 1. 30+0.12*
Glibenclamide (12 1. 30+ 0. 24 1.28+0. 22*
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contraction. but did not reverse it to normal
level (Tab 1, Fig 2. The inhibitory effect of
NLA on hypoxic vascular responsiveness last-
ed at least 8 h after repeated washouts.
bation of rings with I-Arg (2 mmol - L1}

Incu-

caused a decrease in the basal tension. and

partially restored the hypoxic contraction,
The magnitude of the control response was
0.17 1010 g, whereas that undergoing pre-
treatment with 7-Arg was 0.91+0.30 g (n=
8., P<C0.01) (Fig 3).

Effects of vasodilators Vasoconstriction
induced by hypoxia was completely abolished
by SNP 10 pmol+L~", and markedly inhihited
by Nic 0.3 mol+L~" (Tab 1).

«L7! caused an attenuatior of the

Cro'l pmol
basal
— ” indicates relaxation be-
low baseline) and almost completely antago-
nized the contractile response to hypoxia (Tab
1.

-

tension (Tab 1,

Effects of K* channel antagonists TEA
10 mmol « L™ caused an increase in baseline
tention. but Gli 1 pmol+L 7! had no influence
Neither TEA nor Gli affected the coro-
nary artery vasoconstriction induced by hypox-
ia significantly (Tab 1. Fig 23.

on it.

———
E D:ygenltlon

{
NLA ‘c'l"uhout *
J'\— Met ‘Washout
TEA
Fig 2. Effects of nitro-L-arglnine (NLA, 0- 2 maw}
+L7"), methylthloninlum chloride (Met, 10 pmol
-L7"), and tetraethylammondum (TEA. 10 mmol

-L™") on hypoxlc contraction in isolated plg coronary
artery. L-arginine (L-Arg, 2 mmol-L.~1).

DISCUSSION

In the present experiments. increasing

8 Oxygenation

‘-j\*- Hypoxin P

A 5'5 b
=5 b li_ Ar‘ Solvent
B 3 P W\
)

L=-Arg
Flg 3. Effects of L-arginine (L-Arg. 2 mmol L™ !}
on nitro-L-arginine (NLA, 0.2 mmol-L~'} imhibition
of hypoxlc contraction in isolated pig coronary. A’
continued from A; B’*; continued from B.

the basal tension and inhibiting the hypoxic
contractile response by NLA ., NO synthase in-
hibitor or Met, scluble guanylate cyclase in-
hibitor were consistent with the hypothesis
that the endothelium-dependent contraction in
response to hypoxia is due to the inhibition of
the basal release of EDRF, a mechanism that
has been proposed to account for the hypoxic
constriction in dog coronary artery™,

Our results indicate that hypoxic contrac-
tile response was completely blocked by SNP
or significantly inhibited by Nic. It suggested
that SNP by supplement of NO“ and Nic by
activation of the guanylate cyclase™ 1 could
prevent the coromary vasospasm evoked by
hypoxia.

Hasunuma e al™" reported that TEA. a
nonselective blocker_of K* channal, increased
the baseline pressure and potentiated the peak
of the hypoxic contractile response in the per-
fused rat lung. QOur observations that K*
channel blockers TEA and Gli did not affect
the hypoxic contractile response raised the
possibility that EDHF would not modulate the .
hypoxic pig contraction.

COTONnAry artery
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However, Cro. by opening ATP-sensitive Kt

channels . can effectively antagonize the

hypoxic contractile response.
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