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Vasodilator actions of TRK-100, a new prostaglandin I,

analogue

Tetsuro Akiba, Mizuo Miyazaki & Noboru Toda'

Department of Pharmacology, Shiga University of Medical Sciences, Seta, Ohtsu 520-21, Japan

1 TRK-100, a stable analogue of prostaglandin I, (PGI,), relaxed isolated arteries of the dog
precontracted with PGF,, or K*; the relaxation was in the order of mesenteric and renal > coronary
and femoral > basilar and middle cerebral arteries. The relaxation by TRK-100 was not affected by
treatment with atropine, propranolol, cimetidine, aminophylline, and indomethacin, but was
suppressed by diphloretin phosphate, a prostaglandin antagonist.

2 Treatment with TRK-100 attenuated the contraction induced by PGF,, and Ca?* in mesenteric
and basilar arteries previously exposed to Ca’*-free medium, but did not significantly alter the
coPtractile response to Ca®* in the arteries exposed to Ca?*-free medium and depolarized by excess
K*.

3 TRK-100 and nitroglycerin relaxed isolated mesenteric arteries to a similar extent; however, when
continuously infused into mesenteric arteries in anaesthetized dogs, TRK-100 produced greater
vasodilatation than nitroglycerin.

4 Itis concluded that TRK-100 relaxes dog mesenteric and renal arteries more than cerebral arteries;
the relaxation appears to derive from interference with the release of Ca>* from intracellular stores and
with the transmembrane Ca?* influx through a receptor-operated channel. TRK-100 may vasodilate
large and small mesenteric arteries and resistance vessels to a similar extent, whereas nitroglycerin

preferentially dilates the large artery.

Introduction

Prostaglandin I, (PGI,) synthesized from arachidonic
acid by cyclo-oxygenase is a potent relaxant of vas-
cular smooth muscle and a potent platelet antiag-
gregatory agent. However, PGI, is degraded rapidly in
aqueous solutions in vitro and in vivo; therefore, its
clinical use is limited. Although many PGI, analogues
have been synthesized, including carboprostacyclin
(Whittle ez al., 1980), ONO 41483 (Adaikan et al.,
1982; Yui et al., 1985), HOE 892 (Scholkens et al.,
1983) and ciloprost (Skuballa & Vorbruggen, 1983),
their oral usefulness has yet to be established. Recent-
ly, a stable analogue of PGI,, TRK-100, was synth-
esized by replacing the exoenolether structure with a
cyclopenta (b) benzofuran structure (Figure 1).

This analogue has a long biological half-life and'is
orally effective in inhibiting the aggregation of blood
platelets (Sim ez al., 1985; Umetsu et al., 1985) and
lowering systemic blood pressure (Umetsu et al.,
unpublished data). Further information on the car-
diovascular actions of this drug has not been obtained.
Therefore, the present study was undertaken to deter-
mine the characteristic features and the mechanism of
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action of TRK-100 in isolated arteries of the dog and
in mesenteric vasculature of anaesthetized dogs.
Methods

In vitro experiments

Mongrel dogs of either sex, weighing 6—15 kg, were

anaesthetized with intravenous injections of pentobar-
bitone (30 mgkg~") and killed by bleeding from the
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Figure 1 ' éhemical structuré of TRK-100.

© The Macmillan Press Ltd 1986



704 T. AKIBA et al.

common carotid arteries. Middle cerebral, basilar,
coronary, mesenteric, renal and femoral arteries
(0.6-0.9mm outside diameter) were isolated. The
arteries were helically cut into strips 20—25 mm long.
Each strip was vertically fixed between hooks in a
muscle bath containing the nutrient solution, which
was gassed with a mixture of 95% O, and 5% CO,, and
maintained at 37 & 0.3°C. The hook fixing the upper
end of the strips was connected to the lever of a force-
displacement transducer (Nihon-Koden Kogyo Co.,
Tokyo, Japan). The resting tension was adjusted to
1.5 g which was optimal for inducing the maximum
contraction (Toda et al., 1978). The composition of the
bathing solution was (mMm): NaCl 120, KCl 54,
NaHCO, 25.0, CaCl, 2.2, MgCl, 1.0 and dextrose 5.6.
The pH of the solution was 7.3—7.4. Before the start of
experiments, preparations were allowed to equilibrate
for 60—90 min in the control solution, during which
time the medium was replaced every 10—15 min.

Isometric contractions and relaxations were dis-
played on an ink-writing oscillograph (Nihon-Koden
Kogyo Co.). The contractile response to 30 mM K+ was
first obtained; then, preparations were washed
three times with fresh medium and equilibrated for
30—40 min. Before the dose-response curves for the
vasodilators were obtained, arterial strips were par-
tially contracted with PGF,, or K*. The vasodilators
were added directly to the bathing medium in
cumulative concentrations. At the end of each series of
experiments, papaverine (10~*M) was added to the
bathing medium to attain the maximum relaxation.
Relaxant responses induced by the vasodilators re-
lative to papaverine-induced relaxation are presented.
The median effective concentration (ECsy) of TRK-
100 was calculated by taking the maximum relaxation
induced by TRK-100 as 100%.The dissociation con-
stant (Ky) of diphloretin phosphate (DPP) was cal-
culated from the equation, Kz = [B]/dose-ratio —1,
where [B] is the concentration of DPP. The dose-ratio
is the ratio of the ECs, of TRK-100 in the presence and
absence of DPP. Preparations were pretreated for 20
to 30 min with pharmacological antagonists before the
addition of TRK-100. Mesenteric arterial strips den-
uded of endothelium, were obtained by rubbing their
intimal surface with a cotton pellet, and the removal of
endothelium was determined by a loss of the acetyl-
choline-induced relaxation response.

Two basilar or three mesenteric arterial strips were
obtained from the same dogs. The contractile response
to 30mM K* was first obtained, and preparations
were washed three times with fresh medium. After the
equilibration period of 30—40 min, contractile respon-
ses to PGF,, (1073M) or K* (30 mM) were obtained
twice. The tonic contraction of the second responses
was taken as a control. Arterial strips were then
exposed to Ca’*-free medium containing 0.1 mM
EGTA for 60 min, during which time the medium was

replaced twice every 20 min. After 40 min of exposure,
one of the pair of strips was treated with TRK-100,
and 20 min later (after 60 min exposure to Ca*-free
medium), PGF,, or K* was added; the other strip was
left untreated before the addition of PFG,, or K*.
When the response had stabilized, Ca?* (2.2mM for
basilar arteries and PGF,-stimulated mesenteric
arteries, and 0.5 to 2.2 mM for K *-depolarized mesen-
teric arteries) was added.

In vivo experiments

Mongrel dogs were anaesthetized with intravenous
injections of pentobarbitone (30 mgkg™'), and were
ventilated with a respirator (Igarashi Ika-Kogyo Co.,
Tokyo; model B2). The blood flow probe (Nihon-
Koden Kogyo Co.; inner diameter of 2.5-3.0 mm)
was placed around the proximal, superior mesenteric
artery, and blood flow was measured with an elec-
tromagnetic flowmeter (Nihon-Koden Kogyo Co.;
MFV-2100). Into the site just distal to that of flow
probe hooking, a needle (23 guage) was inserted,
through which saline was infused continuously at a
rate of 0.03 ml min~!. Systemic arterial blood pressure
was measured with a pressure transducer (Nihon-
Koden Kogyo Co.; TP-200T) via a catheter inserted
into the right brachial artery. The mesenteric blood
flow and the systemic blood pressure were displayed
on an ink-writing oscillograph (Sanei-Sokki Co.,
Tokyo). Local vascular resistance was calculated from
an equation, systemic blood pressure/local blood flow.
Drugs were injected in a volume of 50 ul through the
needle inserted into the mesenteric artery, or contin-
uously infused at a rate of 0.03 ml min~' by a constant
infusion pump (Harvard Apparatus, model 1975E;
Dover, MA). The volume of the infusion media was
0.02-0.06% of local blood flow. The local blood
concentration of drugs during continous infusion was
obtained from the drug concentration in the infusion
medium and the local blood flow rate, which stabilized
during the infusion.

Data analysis and drugs used

Data are expressed as mean values * s.e.mean. Com-
parisons were made by use of Student’s paired and
unpaired ¢ test. Drugs used were TRK-100 (sodium (+)-
4-(1R, 2R, 3aS, 8bS)- 1, 2, 3a, 8b- tetrahydro-2-hydroxy-
1{(3S, 4RS)-3-hydroxy-4-methyl-oct-6-yne-(E)-1-enyl}-
5-cyclopenta [b] benzofuranyl] butyrate; Toray-Kaken
Pharmaceutical Co., Tokyo), nitroglycerin (Nihon-
Kayaku, Tokyo), acetylcholine chloride (Daiichi
Pharmaceutical Co., Tokyo) and PGF,, (Toray-



Kaken Pharmaceutical Co., Tokyo), diphloretin phos-
phate (DPP; AB Leo, Helsingborg, Sweden), atropine
sulphate (E. Merk, Darmstadt, FRG), (+)-propran-
olol HCl (Sumitomo Pharmaceutical. Co., Osaka,
Japan), cimetidine (Fujisawa Pharmaceutical Co.,
Osaka), aminophylline (Nakarai Chemicals, Kyoto),
indomethacin (Sigma, St Louis, USA) and EGTA
[ethylene glycol-bis-(B-aminoethylether)-N, N'-tetra-
acetic acid; Wakoh Pure Chemical Ind, Osaka). TRK-
100 and nitroglycerin were dissolved in saline, and
PGF,, in 0.1 mM phosphate buffer (pH 9.2).

Results

Relaxant responses induced by TRK-100 in isolated
arteries

The addition of TRK-100 in concentrations ranging
from 10~° to 10~ °M produced a concentration-depen-
dent relaxation in dog arterial strips partially contrac-
ted with PGF,, (Figure 2a). The maximum relaxation
was attained at 10~M TRK-100; further increase in
the concentration to 3 x 10~°M did not produce an
additional relaxation. Mean values of the maximum
relaxation and the median effective concentration
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(ECsy) with TRK-100 in different arteries are sum-
marized in Table 1. On the basis of these values, the
relaxant response was in the order of mesenteric and
renal > coronary and femoral > basilar and middle
cerebral arteries. Tachyphylaxis did not develop to
repeated applications of TRK-100. Relaxation of
mesenteric arteries induced by TRK-100 was not
affected by treatment with 10~7M atropine (n = 3),
10~°M propranolol (n = 3), 10~ M cimetidine (n = 3),
2x 107°M aminophylline (n=3) and 107°M in-
domethacin (n = 3).

TRK-100 (107° to 10~°M) relaxed arterial strips
contracted with K* (10 to 15mM) to a lesser extent
than those contracted with PGF,, (Figure 2b). The
potency of the agent was the highest in mesenteric
arteries and was the lowest in the basilar and middle
cerebral arteries. ECs; values and maximum relaxant
responses in the arteries are shown in Table 1. After
responding to 107°M TRK-100, all the femoral
arterial strips contracted from the relaxed state. In
K*-contracted mesenteric arteries, the concentration-
response curve for TRK-100 was shifted to the right by
treatment with 10~ M diphloretin phosphate (DPP), a
prostaglandin antagonist (Figure 3). The Kj value of
DPP was 7.7+ 2.9 x 10~"M (n= 7). The inhibition
was partially reversed by repeated washing.

100

10~ 10-°* 107® 10-7 10°¢
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Figure2 Concentration-response curves for TRK-100 in middle cerebral (O), basilar (@), coronary (A), mesenteric
(A), renal (O0) and femoral (M) arteries contracted with prostaglandin F,, (PGF,,a) or K* (b). Relaxation induced by
papaverine (10~*M) was taken as 100%. Mean absolute values in these arteries contracted with PGF,, were
429+ 116 mg (n=17), 439+ 53mg (n =7), 655+ 139 mg (n = 8), 525+ 54 mg (n = 10), 564 + 61 mg (n=7) and
676 = 68mg (n =9), respectively, and the values in the K*-contracted arteries were 546 £ 158mg (n =7),
558 + 158 mg (n =8), 503 £ 29mg (n =7), 349 £ 35mg (n = 10), 423 £ 65mg (n = 8) and 444 £ 72mg (n = 10),

respectively.
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Tablel The maximum relaxation and corresponding ECs, induced by TRK-100 on different arterial strips contracted

with prostaglandin F,, (PGF,,) or K*.

ECs (X 10-2 M)

Maximum relaxation (%)*

Artery PGF,,-contracted K*-contracted PGF,-contracted K*-contracted
Middle cerebral 13.7£43(7) 119+ 54(7) 70.8+3.5(7) 57418.0(7)
Basilar 9.1+1.3(7) 47+1.0(8) 60.3+4.3(7) 454+ 8.2 (8)
Coronary 5.5 1.1(8) 321208 (7) 8491 2.7(8) 57.6+ 7.3 (7)°
Mesenteric 1.5+ 0.4 (10)° 2.0+ 0.6 (10) 96.3 + 1.0 (10) 65.6 £ 4.2 (10)*
Renal 25208 (7F 29+0.5(8) 91.3+3.2(7) 65.6 £ 4.8 (8)*
Femoral 471009 4.010.5 (10) 86.6 3.3 (9) 55.7+ 5.4 (10),

Numbers in parentheses indicate the number of preparations used. * Relaxation relative to that induced by papaverine
(10~*m). Significantly different from values with middle cerebral arteries: ® P <0.01, ° P < 0.05. Significantly different

from values with basilar arteries: ¢ P <0.01.

In mesenteric arterial strips, from which the endoth-
elium was mechanically removed, relaxant responses
induced by acetylcholine (1078 to 10~° M; the average
maximal relaxation being 69.8 + 11.6%, n = 5) were
abolished or reversed to a contraction, whereas relax-
ant responses to TRK-100 were unaffected (Figure

Relaxation (%)
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Figure 3 Modification by diphloretin phosphate (DPP)
of the relaxation induced by TRK-100 in dog mesenteric
arterial strips contracted with K* (10 to 15 mm). Relaxa-
tion induced by papaverine (10~* M) was taken as 100%.
Mean absolute values in control (@) and DPP (10~* m)-
treated arteries (O) were 347+ 70mg (n=7) and
328 + 61 mg (n = 7), respectively. Significantly different
from controls, *P <0.01.

4a). Concentration-response curves for TRK-100 in
proximal and distal mesenteric arteries (mean cross
sectional areas of 0.53 £ 0.03 and 0.22 + 0.03 mm?,
respectively, n = 11) partially contracted with PGF,,
did not significantly differ (Figure 4b).

Modification by TRK-100 of contractions induced by
PGF,, and Ca®* in mesenteric and basilar arteries
exposed to Ca’* -free media

The addition of 10~°M PGF,, elicited a rapid,
phasic contraction followed by a tonic contraction in
mesenteric arteries. The tonic contractions in the
control medium averaged 1709 + 177mg (n =13),
which was 87.2+ 7.7% of contractions induced by
30mM K*. These contractions were suppressed by
79.2 £ 2.7% following exposure of the arteries for
60min to Ca’*-free medium containing 0.1 mM
EGTA. The addition of 2.2mM Ca?* produced tri-
phasic responses, phasic contraction, relaxation and
tonic contraction. Typical recordings of the response
are shown in Figure 5. The contractions induced by
PGF,, and Ca’* in the arteries previously exposed to
Ca?*-free medium were not affected by 10-*M TRK-
100 but moderately reduced by 10~7 M (Figures 5d and
6a). Exposure of mesenteric arteries to Ca®*-free,
EGTA-containing medium abolished the tonic con-
traction induced by 30 mM K *. The addition of Ca?*
(0.5 to 2.2 mMm) produced tonic, dose-degendent con-
tractions. Treatment with TRK-100 107 and 10~M
did not significantly reduce the contractions induced
by Ca** (Figure 6b).

Contractions induced by 10~*M PGF,, in basilar
arteries exposed to control medium averaged
992+ 139mg (n=9), which was 852+ 12.4% of
contractions induced by 30mMK™*. In the basilar
arteries exposed for 60 min to Ca?*-free medium
containing 0.1mM EGTA, the PGF,,-induced con-
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Figure4 Concentration-response curves for TRK-100 in dog mesenteric arteries with or without endothelium (a) and
in arteries of different sizes (b). Preparations were partially contracted with prostaglandin F,, (PGF,,). Relaxation
induced by papaverine (10~* M) was taken as 100%. Mean absolute values (a) in the arteries with (@) and without

endothelium (X) were 464 + 61 mg (n = 5)and 474 + 40 mg (n = 5), respectively, and (b) in the proximal (@) and distal
arteries (O) 580 = 75mg (n = 11) and 397 + 67 mg (n = 11), respectively.
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Figure 5 Responses of mesenteric arterial strips in Ca?*-free, EGTA (0.1 mM)-containing medium to prostaglandin
F,. (PGF,,) and Ca’* in the absence (b) and presence (d) of TRK-100. Two strips were obtained from the same dog.
Contractile responses to 10~°M PGF,, were first obtained in control medium (a and c). Magnitudes of the PGF,,
(10~ M)-induced contraction and of transient and persistent contractions induced by 2.2mm Ca’** (A and B,

respectively, in (b)) were measured.
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Figure 6 Modification by TRK-100 of contractile responses of mesenteric arterial strips in Ca?*-free, EGTA
(0.1 mm)-containing medium to (a) 10> prostaglandin F,, (PGF,,) and (b) 30mM K* and Ca?*. A and B on the
abscissa scale in (a) represent contractions induced by PGF,, plus A and B, respectively, (see Figure 5 for explanation of
A and B). In (a) open columns represent control (n = 13), hatched columns, TRK-100 10~%M (n = 12) and solid
columns, TRK-100 10~7M (n = 12)-treated arteries. (b) Control (@, n = 8) and TRK-100 10~"m (O, n = 8) and
10-%M (X, n = 6)-treated arteries. Significantly different from controls, *P <0.01. Contractions induced by 10~5M
PGF,, (a) or 30 mM K * (b) in control medium were taken as 100%; mean absolute values were 1709 £ 177 mg (n = 13)

and 1968 + 306 mg (n = 8), respectively.

traction was attenuated by 87.4 + 1.7% (n = 9). After
the PGF,,-induced contraction was stabilized, Ca?*
(2.2 mM) elicited a rapid, transient contraction, relaxa-
tion and persistent contraction, as seen in the mesen-
teric arteries. Treatment for 20 min with 10~ M TRK-
100 significantly attenuated the contraction induced
by PGF,, in the Ca’*-free medium and also the phasic
and tonic contractions induced by Ca?* (Figure 7a).
This reduction was approximately identical to that
seen in mesenteric arteries treated with 10~7mM TRK-
100. Tonic contractions of basilar arteries induced by
30mM K* were completely abolished by exposure for
60 min to Ca?*-free, EGTA-containing medium. The
addition of 2.2mM Ca’* to the K*-depolarized
arteries caused triphasic responses, phasic contrac-
tion, relaxation and tonic contraction. Treatment with
10-°M TRK-100 did not affect these responses
(Figure 7b).

Modification by TRK-100 and nitroglycerin of
mesenteric vascular resistance in anaesthetized dogs

Intra-arterial bolus injections of TRK-100 (10 to
3000 ngkg™!, 50 ul) caused a dose-related decrease in

mesenteric vascular resistance (Figure 8a) without a
significant alteration in the systemic blood pressure.
A further increase in the dose lowered the blood
pressure and did not produce an additional decrease in
the mesenteric vascular resistance. Intra-arterial injec-
tions of nitroglycerin at doses higher than 300 ng kg~!
reduced the vascular resistance dose-dependently; the
potency was 1/30 to 1/100 that of TRK-100. Mesen-
teric vascular resistance was also reduced by intra-
arterial continuous infusions of TRK-100 and
nitroglycerin (Figure 8b); the vasodilator effect of
TRK-100 was appreciably greater than that of
nitroglycerin.

Concentration-response curves for TRK-100 and
nitroglycerin in isolated mesenteric arteries were iden-
tical (Figure 9a). The curves for TRK-100 in vivo (the
concentrations estimated from the concentration and
the rate of infusion of the drug and from blood flow,
which stabilized during the drug infusion) and in vitro
were also similar (cf. solid lines in Figure 9a and b). On
the other hand, the reduction of vascular resistance
induced by nitroglycerin was evidently less than that
induced by TRK-100 (Figure 9a). Vasodilator actions
of nitroglycerin were markedly greater in isolated
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Figure 7 Modification by TRK-100 of contractile responses of basilar arterial strips in Ca*-free, EGTA (0.1 mM)-
containing medium to (a) 10> M prostaglandin F,, (PGF,,) and (b) 30 mm K * and Ca?*. A and B on the abscissa scale
in (a) and (b) represent contractions induced by PGF,, and K*, respectively plus A and B (for explanation of A and B,
see Figure 5). In (a) and (b) open columns represent control (n = 9) and solid columns represent TRK-100 10~ M,
(n = 9)-treated arteries. Significantly different from controls, P < 0.01. Contractions induced by 10~5M PGF,, and
30 mM K * in control medium were taken as 100%; mean absolute values were 992 * 139 mg (#» = 9) and 1551 + 190 mg

(n =9), respectively.
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Figure 8 The effect of intra-arterial bolus injections (a) and continuous infusions (b) of TRK-100 (@) and
nitroglycerin (O) on mesenteric vascular resistance in anaesthetized dogs. Vascular resistance before the drug
injections was taken as 100%. Mean mesenteric vascular resistance before TRK-100 and nitroglycerin in (a) was
126+ 0.17 (n =9) and 1.27 £ 0.26 mmHgml~' min~' (n = 9), respectively, and in (b) 1.29 + 0.18 (n =7) and

1.14 £ 0.33 mmHgml~' min~' (n = 5), respectively.



710 T. AKIBA et al.

a

0-
R
(]
Q
c
S8
k]
[7]

@ so0f
-
[]
[]
(7]
5]
o
[3]
[+
o

100

10"° 107 10-7 10-® 10-5

50F

Relaxation (%)

ool

0 \ .
107 10°° 10® 1077

10 10°%

Drug concentration (m)

Figure 9 (a) The effect of continuous infusions of TRK-100 (@, n = 7) and nitroglycerin (O, n = 5) on mesenteric
vascular resistance in anaesthetized dogs. (b) The effect of these drugs (@, TRK-100, » = 11 and O, nitroglycerin,
n = 7) on the tone of isolated mesenteric arteries precontracted with prostaglandin F,, (PGF,,). Maximum responses to
10~®M TRK-100 in these preparations were taken as 100%. In (a) the mean absolute value was 1.29 + 0.18
mmHgml~' min~! (# = 7) and in (b) was 580 + 75mg (n = 11).

arteries than in mesentery in vivo (cf. broken lines in
Figure 9a and b).

Discussion

TRK-100, a stable analogue of PGI,, relaxed a variety
of dog arteries contracted with PGF,, or K*; the
relaxation potency was in the order of mesenteric and
renal > coronary and femoral> basilar and middle
cerebral arteries. Similar results were also obtained
with PGI, (Toda, 1980). PGI, has been demonstrated
to increase blood flow in mesentery to a greater extent
than that in the brain (Scholkens et al., 1982) possibly
indicating a regional difference in the response of
resistance vessels to PGI,. Relaxations induced by
TRK-100 were not reduced by effective concentra-
tions of atropine, propranolol, cimetidine, amino-
phylline and indomethacin, suggesting that mus-
carinic receptors, p-adrenoceptors, histamine H;-re-
ceptors, histamine H,-receptors, P,-purinoceptors and
prostaglandin related mechanisms are not involved.
However, the relaxant response was attenuated by
treatment with DPP, a prostaglandin antagonist (Eak-
ins et al., 1973), in a concentration (10~3 M) sufficient-
ly to inhibit significantly relaxations induced by PGI,
but not those by adenosine (Toda 1984). These
findings indicate that PGI, and TRK-100 share the
same site for vasodilator actions. Vasodilatation in-

duced by substances, such as acetycholine, bradyk-
inin, substance P, histamine and angiotensin II, is
mediated by vasodilator substances released from the
endothelium, including endothelium-derived relaxing
factor (EDRF, Furchgott, 1983) and PGI, (Toda,
1984). In the present study, acetylcholine-induced
relaxant responses were abolished by removal of
endothelium. However, relaxant responses induced by
TRK-100 were not dependent on endothelium, as was
the response to PGI, (Toda, 1984).

TRK-100 relaxed dog arterial strips precontracted
with PGF,, to a greater extent than those precontrac-
ted with K*. Treatment with TRK-100 attenuated the
contraction induced by Ca®* in mesenteric and basilar
arteries previously exposed to Ca®*-free medium and
stimulated by PGF,, but did not significantly alter the
contraction in the arteries stimulated by excess K*.
Contractile responses to K* are induced by an in-
crease in the transmembrane Ca?* influx associated
with depolarization of the cell membrane, whereas the
increased Ca’?* influx due to PGF,, is possibly
mediated by a receptor-operated process (Toda, 1982).
TRK-100 appears to interfere more predominantly
with the Ca®*-influx due to the receptor-operated
process than with the voltage-dependent Ca?* influx.
PGF,,-induced contractions are also associated with
the release of Ca?* from intracellular stores via
activation of the receptors; the contraction induced by
PGF,, in the arteries exposed to Ca?*-free medium is



probably as a result of this mechanism. Such a
contraction was suppressed by TRK-100, suggesting
that this compound interferes with the release of Ca®*
from its storage sites.

Relaxation induced by TRK-100 was less in cerebral
arteries than in mesenteric arteries. Also the attenua-
tion of the contraction induced by Ca?* in Ca?*-free
medium evoked by 10~7M TRK-100 in the mesenteric
artery was approximately identical to that induced by
10~%M TRK-100 in the basilar artery. The mechanism
underlying the greater inhibition by TRK-100 of the
release and influx of Ca?* through the receptor-
operated process in mesenteric arteries cannot be
determined from the present study.

TRK-100 and nitroglycerin relaxed isolated mesen-
teric arteries to a similar extent. However, when
continuously infused into mesenteric arteries in anaes-
thetized dogs, the PGI, analogue produced greater
vasodilatation than nitroglycerin. TRK-100 elicited
similar vasodilator responses in strips of proximal and
distal mesenteric arteries and in the mesentery in vivo.
These findings indicate that TRK-100 relaxes smooth

References

ADAIKAN, P.G., KOTTEGODA, S.R,, LAU, L.C,, TAL M.Y. &
KARIM, S.M.M. (1982). Inhibition of platelet aggregation
and reversal of vasopressin-induced ECG-changes by a
carboprostacyclin analogue. ONO 41483 in primates.
Prostaglandins Leukotrienes and Med., 9, 307-320.

EAKINS, K.E.,, FEX, H.,, FREDHOLM, B., HOGBERG, B. &
VEIGE, S. (1973). On the prostaglandin inhibitory action
of polyphoretin phosphate. Adv. Biosci., 9, 135-138.

FURCHGOTT, R F. (1983). Role of endothelium in responses
of vascular smooth muscle. Circulation Res., 53,
557-573.

LEVENSON, J.A., SIMON, A.CH. & SAFAR, M.E. (1985).
Vasodilatation of small and large arteries in hyperten-
sion. J. cardiovasc. Pharmac., 7T, S115-S120.

SCHOLKENS, B.A., GEHRING, D. & JUNG, W. (1983). The
orally active thiaimino-prostacyclin HOE 892:
antiagregatory and cardiovascular activities. Prostaglan-
dins Leukotrienes and Med., 10, 231-256.

SCHOLKENS, B.A., SCHOLTHOLT, J., BECKER, R., JUNG, W.
& SPETH, O. (1982). Influence of prostacyclin on regional
blood flow distribution in anesthetized dogs. Arch. int.
Pharmacodyn., 260, 244-254.

SIM, AK., McCCRAW, AP., CLELAND, M.E,, NISHIO, S. &
UMETSU, T. (1985). Effect of a stable prostacyclin
analogue on platelet function and experimentally-in-
duced thrombosis in the microcirculation. Arzneim-For-
sch., 35, 1816-1818.

SKUBALLA, W. & VORBRUGGEN, H. (1983). Synthesis of
ciloprost (ZK36374): a chemically stable and biologically
potent prostacyclin analog. Adv. Prostaglandin Throm-

TRK-100 INDUCED VASODILATATION 711

muscle of large and small arteries and arterioles
similarly, whereas nitoglycerin relaxes the arteries
more than the arterioles. On the other hand, hy-
dralazine up to 10~*M does not relax dog isolated
mesenteric arteries, but markedly dilates resistance
vessels (Toda et al., 1985). These data indicate that
different vasodilators can alter the tone of smooth
muscle in arteries, from the proximal to the distal
portion, and of resistance vessels to a different extent.
According to Levenson et al. (1985), vasodilator
actions on large arteries are postulated to be important
in the treatment of hypertension, because of increased
arterial compliance.

In summary, TRK-100, a PGI, analogue, relaxes
dog mesenteric and renal arteries more than cerebral
arteries, the relaxant response may be identical in the
large and small arteries and resistance vessels. The
vasodilatation appears to derive from interference
with the release of Ca* from intracellular stores and
its transmembrane influx via the receptor-operated
process.

boxane Leukotriene Res. (US), 11, 299-305.

TODA, N. (1980). Responses to prostaglandins H, and I, of
isolated dog cerebral and peripheral arteries. Am. J.
Physiol., 238, (Heart Circ. Physiol. 7), H111-H117.

TODA, N. (1982). Potentiation by ouabain of the response to
vaso-constrictor agents of isolated dog cerebral and
mesenteric arteries soaked in Ca**-free media. J. car-
diovasc. Pharmac., 4, 469-474.

TODA, N. (1984). Responses of human, monkey and dog
coronary arteries in vitro to carbocyclic thromboxane A,
and vasodilators. Br. J. Pharmac., 83, 399—408.

TODA, N.,HATANO, Y. & HAYASHLI, S. (1978). Modifications
by stretches of mechanical response of isolated cerebral
and extracerebral arteries to vasoactive agents. Pfliigers
Arch., 374, 73-77.

TODA, N.,NAKAJIMA, S., MIYAZAKI, M. & UEDA, M. (1985).
Vasodilatation induced by pinacidil in dogs. Comparison
with hydralazine and nifedipine. J. cardiovasc. Pharmac.,
7, 1118-1126.

UMETSU, T., MURATA, T., TANAKA, Y., OSADA, E. &
NISHIO, S. (1985). Antithrombotic effect of TRK-100, a
new PGI, analog. Jap. J. Pharmac., 39, 385P.

WHITTLE, B.J.R.,, MONCADA, S., WHITING, F. & VANE, J.R.
(1980). Carbacyclin — a potent stable prostacyclin
analogue for the inhibition of platelet aggregation. Pros-
taglandins, 19, 605-627.

YUL Y., TAKATSU, Y.,HATTORI, R., KAWAI, C.,OSAKL Y. &
YOHIDA, T. (1985). A new stable prostacyclin analogue
OP41483 (15-cyclopentyl- - pentanor-5(E)-carbacyclin).
Jap. Cir. J., 49, 571-575.

( Received March 22, 1986.
Revised August 15, 1986.
Accepted September 2, 1986.)



