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Basic mcchanism of adenosine-induced responses in isolated
vascular smooth muscle
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Fig. 1. Typical l:agth-tepsion relationship in pig

coronary strip. Active tension was increased
length-dependently by electrical field stimula-
tion. The strip was stimulated regularly
with A.C., 60Hz, 5V/cm for 15 sec. every
3 minutes. Passive tension was 300~500mg
in average at optimal resting length. Wet
weight of the helical strip was 11mg.
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Fig. 2. Effect of adenosine on the phasic contractions induced by electrical field stimulation. Both
passive resting tension and active tension were rapidly decreased by the addition of
adenosine to bathing Tyrode solution, but the spontaneous and gradual recovery of active
tension from the adenosine-induced suppression was appeared. No tachyphylaxis was
observable on the response of adenosine. Wet weight of the strip was 5. 5mg.

Verapam:! Ca, 4 mM
0.5 mg/L

1 l 10 min

Isometric
tension

Tyrode solution —————

Fig. 3. Complete recovery from verapamil-induced
suppression of contractions by extra Ca.
Active tension was inhibited and maintained
at a steady state level by the administration
of verapamil, which is known to be a Ca-
antagonist to block transmembrane Ca influx.
Verapamil-induced contractile suppression
was completely recovered by the addition of
Ca to the bathing Tyrode solution. Wet
weight of the strip was 6mg.
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K _concentration(mM)
Isometric 20 40 100 Washout
tension l i
10 min J 59
—
Tyrode —el K-Tyrode —————Tyrode—

Fig. 4. Dose-dependent reversible contracture induced
by high K-Tyrode on pig coronary strip.
Wet weight of the strip was 11mg.
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E L Fig. 6. Complcte suppression of K-contracture in
H / the absence of Ca within the media. In a
. / Ca-free, 40mM K-Tyrode solution, K-contrac-
ture was not developed, but the addition of
5 /:{ Ca to this media induced K-contracture
0 » . . . promptly. Wet weight of the strip was 5.3
4 10 15 20 40 100 mM/L mg.
Concentration of K¥
dE Hade K-Agde Ax9 Cadl ¢l
Fig. 5. Dose-dependency of K-contracture in pi Y
be % Bgdes 495 GeT9 Yool 429

coronary artery. Developed tension was ex-

pressed as a percentage of maximum response °l€% 1,2, 4mMAA A= "5 12 Fxd wet
induced at the concentration of 100mM K- 8”4 P o] Srhetg ot 8mMel A = 289 47k 7
Tyrode. Each point shows the mean+S.E.M. ¥ g vl asn Edd 8 s K—7g ze oA
for pooled data from 15 preparations. QA9 (2 7). oAF AL K A2 : A%
4% 27 Aokl Azg FAZAA Caolee & AL A2 Cacl F90] aFdvhn A4
A A A ,q 7] Ca-free Tyrode go_q_o. K 4()mM"" g-.‘;.—:r- K-Z&d i ojsl=M2l HE
Ca concentration(mM) — Verapamli
Washout 2 4 B 2 mgst
10 min ] 1 l l r/
Isometric fL K“/_\—LJ 29
tension
Tyrode —se—K-Tyrode —fe— Tyrade - ——Cafree K-Tyrode, 40 mM————
40 mM +EGTA DImM
Ca-free Tyrode
+EGTA 0.1 mM

Fig. 7. No development of K-contracture in a Ca-free K-Tyrode solution and effect of external
Ca on K-contracture. The amplitude of K-contracture was increased dose-dependently with
the increase of external Ca, but above the 8mM Ca that was decreased. Wet weight of

. the strip was 1. 5mg.
‘ Adenostne Washout Adenosine  Washout
e M l 10 min 0% M 1
l G min ! ¢
1
Isometric 1g 29
tension
Tyrode +p———K-Tyrode ——=b-Tyrode Tyrode +p——K-Tyrade —+Tyrode
40 mM 40 mM

Fig. 8. Different relaxing effects of adenosine on K-contracture between intra- and extramural
coronary strip of same pig. The relaxation response of adenosine was more potent and
sensitive in the small intramural strip than in the large extramural strip. The wet weight
and outer diameter of intramural artery{left) were 3.0mg and 0.76mm, respectively,
and those of extramural artery(right) were 5. 0mg and 2.16mm, respectively.
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Fig. 9. Different relaxing effects of adenosine on
40mM K-contracture between intra- and ex-
tramural pig coronary strips. Each point
represents the mean-+S.E.M. for pooled data
from 10 preparations. Outer diameter (OD)
of small intramural coronary arteries were
from 0.76 to 1.40mm, and OD of large
coronary arteries from 1.65 to 2.54mm.
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100 Washout

0259 m
: T 02549
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+ ﬁf_gnﬁi?.i

Fig. 10. Effect of pretreated adenosine on tension-develapment in response to 20,40 or 100mM
K-Tyrode solution. The strip was prepared from the intramural coronary artery, and OD
and wet weight of the strip were 0.76mm and 1.(mg, respectively.
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Fig. 11. Effect of pretreated adenosine on K-contrac-
ture in pig coronary intramural strip. 10~5M
adenosine induced 100% relaxation in 20mM
K-contracture, and 50% and 10% relaxations
in 40 and 100mM K-contractures, respec-
tively.

and Sparks, 1972; Cohen and Kirk, 1973; Harder
and Sperelakis, 1978; Harder et al., 1979).
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Fig. 12. Comparison of effects of adenosine on K-
contractures developed within 25, 40 or 100
mM K-Tyrode solution. OD and wet weight
of this intramural strip were 0.85mm and
2.0mg, respectively. The less the concen-
tration of K in K-Tyrode solution, the more
potent the inhibitory effect of adenosine.
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Fig. 13. Different relaxant effects of adenosine on
various K-contractures in pig coronary in-
tramural strip.
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Fig. 14. Depressicn of ACh-induced contractions of
pig coronary strip by adenosine in a Ca-
free Tyrode solution. OD and wet weight
of this intramural strip were 0.80mm and
1.5mg, respectively. In the presence of
adenosine within the media, the component
of contraction curve developed by ACh-
induced intracellular Ca mobilization was
obviously suppressed.
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—ABSTRACT—

Basic mechanism of adenosine-induced
responses in iselated vascular
smeoth muscle

Ki Whan Kim

Depariment of Physiology, College of Medicine
Seoul National Universily

Adenosine, a potent coronary vasodilator, has been
known to be endogenously formed and released from
the myocardiac cells and to induce coronary vasedila-
tion when the oxygen supply to the myocardium is
reduced. However, the mechanism of adenosine-in-
duced relaxation of coronary vascular smooth muscle
has not yet been clarified.

The inhibitory mechanisms of adenocsine on the
activated strips by electrical field stimulation, high
K-Tyrode solution, or acetylcholine were studied in
isolated pig coronary artery. Helical strips of arterial
muscle were prepared from the extramural and
intramural coronary artery of pigs. All experiments
were performed in HCO; -buffered Tyrode solution
which was aerated with 3% CO,- 97% O, mixed
gas and kept at 35°C,

The phasic contractions induced by electrical field
stimulation (A.C., 60Hz, 5V/cm, duration 15 sec,
period 3 min) were suppressed by the addition of
adenosine. Both passive resting tension and active
tension were rapidly decreased after the addition of
adenosine to bathing Tyrode solution, but the active
phasic contractions were gradually recovered from
the adenosine-induced depression of contractility.
Adenosine did not exhibit tachyphylaxis.

Adenosine also suppressed K-contractures in a dose-
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dependent manner, which were developed mainly by
the increase of Ca influx. This inhibitory action of
adenosine on K-contracture was more potent and
preferentially in small intramural coronary strips
than in large extramural coronary strips, and was
inversely related to the degree of membrane depola-
rization., Differential effects of adenosine on the
relaxing responses of large and small coronary arteries
suggest the possibility of an existence of a surface
adenosine receptor on coronay myocytes.

The component of contraction curve, associated
with the release of bound Ca and induced by ace-
tylcholine, was obviously suppressed by the adminis-
tration of adenosine.

The results of this experiment suggest that the
adenosine-induced relaxation of coronary vascular
smooth muscle was developed by inhibiting trans-
membrane Ca influx and/or interfering intracellular

release of Ca.
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