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Effects of prostaglandin I, and carbocyclic
thromboxane A, on smooth muscle cells and
neuromuscular transmission in the guinea-pig

mesenteric artery

YujiMakita

Department of Pharmacology, Faculty of Medicine, Kyushu University, Fukuoka 812, Japan

1 In the guinea-pig mesenteric arteries neither prostacyclin (PGI,) nor carbocyclic thromboxane
A, (cTxA;) affected membrane potential in concentrations below 1 x 107°M. Increasing the
concentration to 3 X 10~%M either slightly hyperpolarized or depolarized the membrane with little
change in membrane resistance.

2 Ataconcentration of 1 x 1077 M, the amplitude of the first e.j.p. and the enlarged amplitudes of
the subsequent e.j.ps evoked by trains of stimuli were reduced consistently by PGI, or cTxA,.
Facilitation was unaffected by either agent.

3 The inhibitory actions of PGI, were partly overcome by increased concentrations of S mM [Ca],
and were accelerated by a reduced concentration of 1.25 mM [Ca],.

4 The amplitude of the contraction evoked by perivascular nerve stimulation was inhibited to a
greater extent by PGI, than by cTxA; at concentrations below 1 x 1076 M.

5 The contraction evoked by 5 x 10~ M noradrenaline (NA) or excess concentrations of 20.2 mM
[K]o was enhanced by 1 x 1078M — 1 x 107M cTxA; and suppressed by 1 x 1078M -1 x 10~M
PGI,. The minimum concentration of cTxA; required to produce the contraction was 1 x 1078M.

6 These results indicate that transmission at the neuromuscular junction was inhibited consistently
by PGI; or cTxA,, presumably due to inhibition of NA release by suppression of the Ca influx at the
nerve terminals. Whereas PGI, inhibited, cTxA,; enhanced the mechanical response by a direct

action on the smooth muscle cells.

Introduction

The unstable but potent vasoconstrictor and vaso-
dilator prostaglandin intermediates thromboxane
A; (TxA;) and prostacyclin (prostaglandin I; PGI,),
respectively have been detected in vascular and other
tissues. TxA,, originally discovered by Samuelsson
and his colleagues (Hamberg, Svensson & Samuels-
son, 1975), aggregated platelets and caused vasocon-
striction, while PGI, inhibited blood coagulation and
relaxed vascular tissue (Armstrong, Lattimer, Mon-
cada & Vane, 1978). These actions were attributed to
a direct effect on vascular smooth muscle (Samuels-
son, 1976; Moncada & Vane, 1979; Hemler, Cook &
Lands, 1979).

Prostaglandins themselves relax (PGE, and PGE,)
or contract (PGF,,) vascular smooth muscle directly.
In the rabbit pulmonary artery, PGE, or PGE, above
1 x 1077 g/ml hyperpolarize the membrane, reduce
membrane resistance and relax the muscle; PGF,,

depolarizes the membrane, reduces membrane resis-
tance and contracts smooth muscle (Kitamura,
Suzuki & Kuriyama, 1976). However, the direct
actions of these primary prostaglandins on the
guinea-pig mesenteric artery were observed only at
high concentrations above 3 x 10-°M (Kuriyama &
Makita, 1982a).

Microelectrode and isometric tension recording
methods have been used in the present investigation
to examine the effects of PGI, and TxA, on
neuromuscular transmission and directly on the
smooth muscle in the guinea-pig mesenteric artery.
As PGI, and TxA, are unstable, it is difficult to
examine the physiological effects on smooth muscle
reactivity using electrophysiological methods. In the
present work, synthetic carbocyclic TxA, (cTxA;)
and the sodium salt of PGI, were used instead of the
naturally occurring types of TxA; and PGI,. cTxA,
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produces vasoconstriction and the sodium salt of
PGI, has an inhibitory action on platelet aggregation
(Lefer, Smith, Araki, Smith, Aharony, Claremon,
Magolda & Nicolaou, 1980; Kawasaki, Ishii, Waki-
tani & Tsuboshima, 1980; Smith, Lefer, Aharony,
Smith, Magolda, Claremon & Nicolaou, 1981; To-
wart & Perzborn, 1981).

Methods

Guinea-pigs (300-400 g) were stunned, exsanguin-
ated and the mesenteric artery with parallel lymph
and veins removed from the mesenteric vascular bed
of the jejunum. Arteries, approximately 3—4 mm
long and 0.2-0.3 mm wide were mounted in a 2 ml
organ bath.

To stimulate the perivascular nerves (pulse dura-
tion 0.03-0.05ms supramaximal voltage) and the
muscle membrane (pulse duration 1.25s), the parti-
tion stimulation method (Abe & Tomita, 1968) was
used. In some experiments, the nerves were stimu-
lated by placing a pair of AgCl-coated, 0.05mm
diameter silver wires directly on the arterial tissue.

Control

The electrical response of the membrane was meas-
ured with glass capillary microelectrodes filled with
3MKCI; the electrode resistance was between
80-100 MQ. The microelectrode was inserted into
the arterial muscle cell from the outer surface. The
tissue was superfused at 2 ml/min with Krebs solution
at 35°-36°C (Biilbring, 1954) of the following com-
position, (mM): Na* 137.4, K* 5.9, Ca?* 2.5, Mg?*
1.2,HCO;3~ 15.5,H,PO,~ 1.2, Cl~ 134.0 and glucose
11.5. The solution was bubbled with 97% O, and 3%
CO,; the pH was maintained at 7.2-7.3.

Since muscle cells of the mesenteric artery are
arranged circularly, isometric contractions were re-
corded from ring preparations (0.3-0.5mm in
diameter, 1-1.5 mm wide). Two fine 50 pm diameter
steel needles were inserted into the lumen. The end
of one needle was connected to a micromanipulator
in order to suspend the immersed tissue and the end
of the other needle to a mechanotransducer to record
the contraction (Nihon Kohden, MZ 3A) (Itoh,
Kuriyama & Suzuki, 1981). To stimulate smooth
muscle directly (pulse duration, 1s or more) in the
presence of 3 x 10~'M tetrodotoxin (TTX) or
perivascular nerves (pulse duration, 0.1ms, sup-
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Figure 1 Effects of prostacyclin (PGI;) and carbocyclic thromboxane A; (cTxA;3) on the amplitude of the e.j.p.
evoked by perivascular nerve stimulation (0.05 ms pulse duration, supramaximal voltage) and on electrotonic
potential evoked by alternately applied inward and outward current pulses (1.2 s pulse duration). (a) Effects of PGI,
(1 x 107%M): (i) - (v) continuous records; (vi), (vii) continuous records. (b) Effects of cTxA; (1 x 10™%M). The
perivascular nerve stimulation (0.1 Hz supramaximal voltage) was applied before, during and after application of

PGI; or cTxA,;.

ramaximal voltage), a pair of AgCl-coated, silver
plates were placed in parallel with and on either side
of the immersed tissue (Kuriyama & Makita, 1982a).

The following drugs were used at the molar con-
centrations indicated in the results; prostaglandin I,
(PGI; sodium salt) and carbocylic thromboxane A,
(cTxA;; Ono), tetrodotoxin (TTX: Sankyo), (—)-
noradrenaline (NA; Sigma, to prevent destruction of
NA, ascorbic acid was added).

The solution of NA was freshly prepared for each
experiment.

All values are the mean ts.d. of the indicated
number of microelectrode penetrations or prepara-
tions.

Results

Effects of prostacyclin and carbocyclic thromboxane
A on resting membrane potential

The resting membrane potential of smooth muscle
cells from the guinea-pig mesenteric artery was
—69.6 £ 1.4 mV (n = 35); the membranes were elec-
trically quiescent. When PGI, or cTxA, was applied
at concentrations of less than 1 x 107 M, the mem-
brane potential did not change, with 3 x 107¢M
PGI,;, the membrane was hyperpolarized from
-694+x19mV (n=15) to -71.9%2.1mV
(n=20; P<0.05). With application of 3 x 107M
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cTxA;, the membrane was depolarized from
-69.0+1.6mV (n=15) to -66.1%x1.8mV
(n=20; P<0.05).

The amplitude of the electrotonic potential was not
affected by application of PGI, 1 x 10~M, and there
was little change in membrane potential (the relative
input resistance measured before and during applica-
tion of PGI, was 0.96 times the control, n = 3, (the
amplitude of the electrotonic potential in the pres-
ence of agent/the amplitude of electrotonic potential
in Krebs solution)? (Abe & Tomita, 1968)). The
length constant of tissue was reported to be 0.8 mm
(Kuriyama & Suzuki, 1981). The input resistance
was not affected by application of 1 x 107°M cTxA,,
with little change in membrane potential (relative
input resistance was 0.98 times the control, n = 4).

There was no change in the current-voltage rela-
tionships before and during application of PGI,
(1 x107°M) or cTxA; (1 x 1079M) recorded at
0.1 mm from the stimulating electrode.
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Effects of prostacyclin and carbocyclic thromboxane
A; on the e.j.p. evoked by perivascular nerve stimula-
tion

The e.j.p. evoked by perivascular nerve stimulation
(0.05 ms pulse; supramaximal voltage) was abolished
by 3 x 10~7 M tetrodotoxin. When perivascular nerve
stimulation was applied between applications of in-
ward and outward current pulses (1.2 s pulse dura-
tion) (Figure 1 a(iii) ), the amplitude of the e.j.p. was
reduced gradually by application of 1 x 10-5M PGI,
with no change in the amplitude of the electrotonic
potential. Removal of PGI, restored the amplitude of
the e.j.p. Figure 1 a(ii) shows the effects of PGI, on
the e.j.p. evoked by perivascular nerve stimulation at
0.1 Hz. A slightincrease in membrane potential and a
reduction in the amplitude of the e.j.p. occurred;
restoration of the e.j.p. to the control value following
removal of PGI, required a much longer time than
did the recovery of the membrane potential. cTxA,

PGl, 107 'm

N O W O O O W N

L[

10s
PGl; 10™'M

...'°.°°°..ooo 1.0 Hz

2 4
* v 05 Hz
o,
14 et 0.25 Hz
)
o5 10 20
Duration (s)



PGI; AND CTXA; ON VASCULAR MUSCLE TISSUE 521

Control

025 Hz A M A N NN
0.5 Hz LLLLU\_JLLLLL
vz AU

i Control

— 3 )
)
2z
=
a
o
- 21
©
(9]
°
3
£
-
g
o ]
2
=1
s
O
o
0 d — T T
0 10 20
Duration (s)

cTxA; 107 m

N N N N S N
N NN N N N W N N

UL ey

10s

cTxA; 107 "M

34
2 p
‘] <
0d - . .
0 10 20
Duration (s)

Figure 2 Effects of prostacyclin (PGI;,a) and carbocyclic thromboxane A; (cTxA;,,b) at 1 x 10~ 7M on the
facilitation of e.j.ps evoked by repetitive perivascular nerve stimulation (0.05 ms, supramaximal voltage) at 0.25,0.5
and 1.0 Hz. (a) (i) changes in the amplitude of e.j.ps during short trains of pulses at three different frequencies before
and during application of PGIj; (ii) continuous curves are the predicted relationship, as given in the text. Vertical
axis; relative amplitude of e.j.p. The amplitude of firste.j.p. (yo) was assigned the value 1.0 Horizontal axis; duration
of a train stimulation with different frequencies. Dots are measured values produced by three different frequencies of
stimulation. (b) The amplitude of e.j.ps during facilitation before and during application of cTxA;. The experimental

procedures were the same as those observed in (a).

(1 x 10~ M) reduced the amplitude of e.j.p. (Figure
1b(i) (v) (vi) ) with little change of membrane poten-
tial. The effects of cTxA; on the e.j.p. were also
reversible. The minimum concentration of PGI, or
cTxA,; required to reduce the amplitude of the e.j.p.
was 1 x 1071°M and 1 x 10~8 M, respectively.
Stimulation at frequencies above 0.2 Hz facilitated
the e.j.p. which, then reached a steady level. The
amplitude of the e.j.ps after facilitation, depended on
the stimulus frequency. At three different stimulus
frequencies, the amplitude of the e.j.p. evoked by the

first of a series of stimuli in the presence of PGI, was
lower than that in the control, however, the facilita-
tion process remained apparent (Figure 2a). In Fig-
ure 2a(ii), the amplitude of the e.j.p. evoked by the
first in a series of stimuli at the indicated frequencies
was recorded as a relative amplitude of 1.0. After
application of 1 x 10~7M PGI,, the amplitude of the
first e.j.p. was reduced to 0.5 times the control value
(n=5), however, the exponential growth curve of
the e.j.ps was still apparent, at any given frequency of
stimulation.
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To investigate the activity of PGI, or cTxA; on the
mobilization of Ca?* in the nerve terminals, their
effects on the facilitation of the amplitude of the
e.j.ps during trains of stimulation were studied. This
facilitation prosess could be predicted by the method
of Mallart & Martin (1967). Changes in the amp-

litude of the e.j.p. in normal Krebs solution evoked at
different intervals after application of the condition-
ing stimuli were plotted on a log scale against the time
interval. Changes in the amplitude of the e.j.ps pro-
duced by the conditioning stimulation could by clas-
sified into two components; the first occurred in
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Figure 3 Effects of various concentrations of prostacyclin (PGI;) on the (a) amplitude of e.j.ps evoked by three
different stimulus frequencies of perivascular nerve stimulation in 1.25 mM [Ca], and on the (b) relationship between
[Ca], and the relative amplitude of the first (b(i)) and subsequently generated steady amplitude (b(ii)) of e.j.ps
plotted on double logarithmic scales. The amplitude of the first .j.p. recorded in 2.5 mM [Ca], was assigned the value
1.0. In (b) control (®); PGI; 1078 M (0), 10""M(A) and 107 M (A).
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response to stimuli given at short (a few hundred ms)
intervals and the second at intervals of over 1.0s. To
predict the growth in the amplitude of the e.j.ps ata
stimulus frequency of less than 1.0 Hz, the second
component was used to calculate the rate constant of
decay of the curve, i.e. if facilitation (f) is introduced
as y—Yo/Yo, Where y, is the amplitude of the first
e.j.p., and y is the amplitude of a test e.j.p., then the
facilitation could be expressed as f = f; e ™. Here f, is
the theoretical facilitation at zero time and b is the
rate constant of decay of the curve. The values ob-
tained for b and f; were 0.8 and 0.256, respectively
(n=3). These parameters were inserted into the
equation, f=f;(e®t—1)"1(1 —e b2%), thereby ex-
pressing the facilitation process. The continuous lines
in Figure 2a(ii) represent the predicted relationship
using the rate constant measured in Krebs solution in
the presence or absence of PGI, (1 x 10~7M). These
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results indicate that the recorded e.j.ps and the pre-
dicted facilitation curves roughly agree except for an
extended stimulation at 1.0 Hz. Thus the facilitation
can be explained by the same mechanism as that in
skeletal muscles attributed to a mobilization of Ca in
nerve terminals (see Katz, 1969).

Similar experimental procedures were used to ob-
serve the effects of cTxA, on the amplitude of the
e.j.p. and the facilitation process. In the presence of
1 x 107"M cTxA,, the amplitude of the first e.j.p.
was reduced to 0.73 times the control, but the facili-
tation process was not affected at any frequency
between 0.25 Hz - 1.0 Hz.

In Krebs solution, the amplitude of the e.j.ps de-
pended on the [Ca), concentration, an increase in
[Ca], enhanced, while a decrease reduced both the
amplitude of the first e.j.p. and those after comple-
tion of the facilitation process (Kuriyama & Makita,
1982a,b). With a low concentration of [Ca],
1.25 mM, the amplitude of the first e.j.p. and that of
those after facilitation was completed were reduced
consistently. Additions of various concentrations of
PGI,; inhibited the amplitude of the e.j.ps in a dose-
dependent fashion (Figure 3a). Figure 3b shows the
effects of three different concentrations of PGI, or
cTxA; on the e.j.ps in three different concentrations
of [Ca], at the stimulus frequency of 1.0Hz (n = 5).
In these experiments, the amplitude of the e.j.p.
evoked by the first in a series of stimuli was assigned
the value 1.0 (Figure 3b(i)). To clarify that PGI,
competes with Ca®* influx at presynaptic nerve ter-
minals, the relationship between the amplitude of the
first e.j.p. and the Ca concentration was plotted on a
log-log scale. In the presence or absence of PGI,
(1 x1078- 1 x 10-°M) there was no parallel rela-
tionship between [Ca], and the amplitude of the first
e.j.p., or between [Ca), and the steady amplitude of
the e.j.p. after completion of the facilitation process.
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Figure 4 Effects of prostacyclin (PGIy, 1 x 1078 -1 x 10~%M) and carbocyclic thromboxane A, (cTxA,,1 x 10~8
— 1 x 10~%M) on the mechanical responses evoked by (a) 5 x 10~%M noradrenaline (NA), and (b) the effects of
cTxA; (1 x 1078M ~ 1 X 107%M) on the 20.2 mm [K], induced contraction. PGI; or cTxA; was simultaneously
applied with 5 x 1075M NA. In (b) after application of 20.2mM [K]o, cTxA, was applied before and during

application of 20.2 mM [K],.
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These results indicate that while the PGI,-induced
suppression of the e.j.p. is partly restored by adding
excess [Cal,, the action of PGI, and [Ca], on the
amplitude of e.j.p. is not competitive.

Effects of prostacyclin and carbocyclic thromboxane
A; on the mechanical responses evoked by nerve
stimulation or by chemicals

Figure 4 shows the effects of PGI, and cTxA; on the
mechanical responses evoked by application of
5 x 107°M NA (a) and 20.2mM [K], (b). The amp-
litude of the NA-induced contraction was enhanced
3.2 times by 1x 107%M cTxA,, and reduced to
0.45+0.14 of the control by 1x10°¢M PGI,
(n=4). The minimum concentration of cTxA, re-
quired to produce the contraction was 1 x 10~8M (b).
The contraction evoked by 20.2 mM (K], was also
enhanced by cTxA,; in concentrations over
1 x 10~8M. However, enhancement of the mechani-
cal response by cTxA, was much more evident in the
case of the contraction evoked by NA than that
evoked in the excess [K], solution.

Figure 5 shows the effects of PGI; and cTxA; on
the mechanical response evoked by perivascular

al  Control PGl, 107%M 1077m 107%m

nerve stimulation (0.1 ms pulse duration; 20 Hz and
20 pulses, supramaximal voltage). Both PGI, and
cTxA; consistently inhibited the amplitude of con-
traction. The inhibition of the contraction by PGI,
appeared greater (0.22 £0.1 times the control by
1x107°M, n=35; P<0.05) than that by cTxA,
(0.62+0.1 times the control by 1 x 107°M, n=5;
P<<0.05).

Discussion

TxA,, an unstable metabolic product of arachidonic
acid, is a potent vasoconstrictor in vitro, in human
coronary artery strips (Piper & Vane, 1969; Ellis,
Oelz, Roberts, Payne, Sweetman, Nies & Oates,
1976; Needleman, Minks & Raz, 1976; Needleman,
Kulkarni & Raz, 1977; Kulkarni, Wang & Eakins,
1979; Wang, Kulkarni & Eakins, 1980). PGI,, also
an unstable metabolite of arachidonic acid in vascular
tissues, has potent antiplatelet aggregating and vas-
odilator properties (Moncada, Glyglewski, Bunting
& Vane, 1976a,b; Moncada, Needleman, Bunting &
Vane, 1976; Johnson, Lincoln, Nidy, Schneider,
Thompson & Axen, 1978).
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Figure 5 Effects of prostacyclin (PGI;) and carbocyclic thromboxane A; (cTxA;) on the mechanical responses
evoked by perivascular nerve stimulation 0.1 ms, 20 Hz, 20 pulses PGI; or cTxA; was applied just before application
of perivascular nerve stimulation. Vertical bars in a2 and b2 indicate 2 x s.d. (n=4). The amplitude of the
contraction evoked by perivascular nerve stimulation before application of PGI, or cTxA; was registered as a

relative tension of 1.0
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cTxA; and the sodium salt of PGI, were used
instead of TxA, and PGI,, respectively. The PGI,
sodium salt is less potent than PGI, but is more
potent than PGE, with regard to the anti-aggregating
activity of platelets (Kawasaki et al. 1980). PGI,
increases coronary blood flow (Kaley, Messina, Hint-
ze, Roberts, Martin & Slomiary, 1977) and decreases
the blood flow in the mesenteric and gracilis muscles
but does not affect the femoral blood flow (Svensson
& Fredholm, 1977; Dusting, Chapple, Hughes, Mon-
cada & Vane, 1978). cTxA,, a structural analogue of
TxA; constricts rabbit basilar and saphenous arteries
and isolated coronary vessels (Lefer et al., 1980;
Nicolaou, Magolda & Claremon, 1980; Towart &
Perzborn, 1981). cTxA, does not induce platelet
aggregation (Smith et al., 1981) and inhibits the
actions of endoperoxide and arachidonic acid-
induced aggregation of platelets (Lefer et al., 1980).

In the guinea-pig mesenteric artery, PGI; inhibited
the amplitude of the first e.j.p. but not the facilitation
process and suppressed the amplitude of the contrac-
tion evoked by perivascular nerve stimulation, NA
and higher concentrations of [K],. These actions
could lead to a vasodilatation. cTxA, inhibited the
first e.j.p. but not the facilitation process. The con-
traction evoked by perivascular nerve stimulation
was inhibited but the contraction evoked by NA and
higher concentrations of [K], were enhanced mar-
kedly. cTxA; may, therefore, inhibit a nerve
mediated contraction, but enhance the other exogen-
ous contraction such as that produced by the higher
concentrations of [K], or NA.

In the guinea-pig mesenteric artery, the nature of
the adrenoceptor differs in the extra-junctional and
junctional regions on the smooth muscle membrane;
for example, the former was inhibited by prazosin
and phentolamine, but the latter was not (Kuriyama
& Makita, 1982b). This receptor was termed the
gamma receptor. Such differences of postsynaptic
a-adrenoceptors were also observed in the case of
saphenous artery and the intra-intestinal mesenteric
arterioles (Holman & Surprenant, 1979; 1980; Hirst
& Neild, 1980; 1981). The inhibition of the e.j.p.
evoked by perivascular nerve stimulation in this vas-
cular muscle was not related to changes in the input
resistance of the membrane. It is not yet certain
whether PGI, or c¢TxA; inhibits the sensitivity of
a-adrenoceptors distributed in the junctional region
or whether the release of NA from nerve terminals is
inhibited. Probably these inhibitory actions on the
e.j.p. were considered to be the presynaptic inhibi-
tion of the transmitter release as suggested for the
action of primary prostaglandins. Thus all prostag-
landin tested (PGE,, PGE,, PGF,,, PGI; and cTxA;)
suppress neuromuscular transmission in the mesen-
teric artery, and to some extent, these inhibitory
actions are restored by application of high concentra-
tions of [Ca],. The influx of Ca during transmitter

release from nerve terminals is probably inhibited, as
suggested for the action of the primary prostaglan-
dins (Kuriyama & Makita, 1982a). In the facilitation
process, discrepancies observed between measured
and predicted values after several stimuli at 1.0 Hz
may be due to activation of the negative feedback
mechanism  mediated by  presynaptic  o5-
adrenoceptors by increased release of NA (Kuriyama
& Makita, 1982b). Both PGI, and cTxA; did not
affect the discrepancies between the measured and
predicted values of the e.j.p.. Therefore, both agents
did not interfere with presynaptic a,-adrenoceptors
to modify the NA release.
Inhibition of the amplitudes of the first e.j.ps and of
those after completion of the facilitation process
during treatment with cTxA; and PGI, were similar,
yet inhibition of the mechanical responses evoked by
perivascular nerve stimulation by PGI, was greater
than by cTxA,. Although cTxA; inhibits the NA
release from nerve terminals, the amount of NA
released following repetitive perivascular nerve
stimulation increases and NA diffuses beyond the
neuromuscular junctional area. cTxA, may enhance
the sensitivity of extra-junctional receptors to NA.
The increased sensitivity of these receptors for NA
may result in restoration of the inhibition of neurally-
induced contraction following the decrease of re-
leased transmitters. This speculation could explain
the reduced inhibitory effect of cTxA; on the con-
traction evoked by perivascular nerve stimulation.

In the mesenteric artery, application of 20.2 mM
[K], depolarized the membrane from —59.2mV to
—49.8mV, and application of 5 x 107°*M NA de-
polarized the membrane to —51.4mV (Takata,
1980). PGI, or cTxA, (below 1 x 107%M) did not
modify the membrane potential and membrane resis-
tance in the resting state, but may do so in the
activated state. As a result, either inhibition or en-
hancement of the contraction evoked by NA or high-
er [K], may occur.

cTxA, itself at a concentration of 1 x 107%M
produced only a small contraction but markedly en-
hanced that produced by NA and to a lesser extent,
K. Whether cTxA; and PGI; modify the Ca influx at
the surface membrane or modify the release of the
stored Ca in the cell was not elucidated. However, if
cTxA,; acts as a vasoconstrictor agent, it may acceler-
ate the contraction evoked by a direct action on the
vascular smooth muscles, but not that evoked by the
perivascular nerve stimulation. PGI, may inhibit,
indirectly, the contraction evoked by activation of the
perivascular nerves and, directly evoked by activa-
tion of the vascular smooth muscle.

PGI; and cTxA; were kindly provided by Ono Pharmaceut,
Japan. I thank Professor H. Kuriyama for pertinent advice
and critical suggestions, and M. Ohara for reading the
manuscript.
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