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SK&F 105494, a V,-vasopressin receptor antagonist,
blocks oxytocin receptors in porcine myometrium

YU Hai', Walter H HSU ( Department of Veterinary Physiology and Pharmacology,

Iowa State Universitv, Ames IA 50011, USA)
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AIM: To study the effects of SK&F 105494
(SK&F), a V:-vasopressin receptor antagonist,
on lypressin (Lyp)- and oxytocin ( Oxy)-induced
increases in myometrial contractility. METHODS:
Uterine strips isclated from sows in the luteal
phase of the estrous cycle were used to study the
contractility. The receptor binding assays were
performed to study the Oxy receptor blocking
activity. RESULTS: Lyp and Oxy caused a
concentration-dependent increase in myometrial
contractifity with ECsg of 50 % 14 nmai-L ™~ and 170
+32 pmol-L™', respectively. SK&F 30 — 300
nmol L~ ' antagonized the contractile effects of Lyp
and Oxy in a concentration-dependent manner.
When the concentration-dependent inhibition of
[*H] Oxy binding by SK & F was compared with
Lyp and L-366948 [{ cyclo-{ L -Pro-D-2-naphthyl-
Ala-f -le-D-pipecalic  acid-L -pipecolic  acid-D-
His )], a potent antagonist specific for Oxy
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receptors, the K, values for SK &F, Lyp., and
[-366948 wera 1.7320.32, 14.36+1.73, and 1. 72
+ 0.35 nmol + L', respectively. CONCLUSKON:
SK &F has a potent Oxy receptor blocking activity
in addition to its known V:-receptor blocking
activity.

The vasopressin { VP) analog SK&F 105494
[ 1-des cysteine, cvelo { 2- O-ethyt )- D-tyrosine,
6-L-{ 2-amino-6, 6-cyclopentamethylene suberic acid},
4-valine, 7-arginine, 8-D-arginine, 9-des glycine]-
vasopressin, SK&F| is a potent V;-antagonist for

111

the antidiuretic action of VP in rats'!!, dogs'® , and

(3] demonstrating no or minimal
SK&F also binds rat V-
receptor with a Ky of 0.21 mol-L ™1™/,

To illustrate the

rhesus monkeys
agonistic activity,

by which

lypressin { Lyp)} increases myometrial contractility in

tnechanisms

porcine uterine strips, we used SK&F as a V,-
receptar antagonist. SKJ&F not only antagonized
the contractile effect of Lyp, but also blocked the
effect of oxytocin {Oxy) (unpublished observa-
SK&F may have Oxy receptor blocking

activity in addition to its Vj-recepror blocking

tions ) .

activity, the present study was undertaken to
determine how SK & F blocks the activities of both
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Lyp and Oxy in the porcine myometrium. We

employed 1-366948, a potent antagonist specific for

15.6)

Oxy receptors » 10 help us solve the problem.

0] o]
] 1]
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SK&F 105494
MATERIALS AND METHODS

Drogs Oxvy, Lyp, and SK&F were dissolved in 5 g
bovine serum albumin/l. of phosphate buffer 0.05 mol

AL 1 L-3BBY48 and carbachol were dissolved in distilled
water. [ H]Oxy was diluted in the radioligand binding assay
buffer. Drugs were obtained as follows! carbachal, Oxy,

and Lyp {Sigma, USA). [*H]Oxy (DuPont NEN, USA),
SK&F {SmithKline & Beecham, USA), and L-366948
(Merck Sharp & Dohme, USAJ).

Uteripe strips  Uterine strips from sows during luteal
phase were prepared 7
performed using our previously published method™® with
medifications.

strips of 10 mm ~ 2 mm with munimal or no spontaneous

The contraction cxperiments wete
In the first part of the expenments, uterine

contractions § =290 % of sirips) were equilibrated for =230
min, and then exposed to carbachol 1 pmol L7 ! for 3 min to
The strps that did not
respond to carbachol were discarded.  Alter 3 washes with 10

generate near maXimal contractions.

mlL Tyrode's solution, the strips were exposed o carbachal 1
pmols .77 for 10 min, followed by 3 more washes. They
were allowed to equilibrate at the 2-g tension. The
variability of the responses to carbachol between myometrial
preparations was < 20 % . Oxy and Lyp were added at 10-
min intervals into the baths in cumulative conecerration using
D.1 mL volumes. SK&F was added 10 min belore the first
dose of agonist was applied, because antagonism by SK&F of
Lyp-induced contractions reached equitibrium within 10 min
addition and there were no differences between 10 and 30 min
of administration of SK&¥F. Different uterine strips from the
same uterus were randomty assigned to all treatment groups.
Oxy receptor binding assays  Oxy receptor binding
experiments were performed. The 1total binding was
determined with duplicate tubes comtaining 950 pl. of
membratie suspension (200 pg of membrane protein) and 50
pLof [*H]Oxy 4D nmol- L.™" ar 30 T for 40 min. The
nonspecific binding was determined with a paralicl set of tubes
that, in addition to the membrane provein and [*H] Oxy,
contained a final concentration of unlabeled Oxy 1 pmol-L ™",
Specific binding was 60 % - 85 % of total] binding. For
dispfacemem of ["H]Oxy, duplicate tubes contaming 950 pl.

of membrane suspension and 50 pl of
concentrations of various unlabeled drugs {or assay buffer for
[*H)Oxy 50

el (2 nmoal-L.7? final concentration) was then added and the

increasing

the control group} were incubeted for 5 man

mixture was incubated at 30 T for 40 min, Filvration and
*H counting were done.
Data analysis All values are shown as ¥ = s . In

contractility experiment, for each 10-min interval, the area
under the contraction curve was calculated using a scannung
program (SigmaScan, JSA). These values were expressed
as a petcentage of response to carbachol 1 umols 177,

Radioligand binding data were analyzed by ANOVA,
The conservative F west was used for the treatment effects.
The least significant difference test was used to evaluate the
difference between means of end points for which the ANOVA
indicated a significant { P<10.05) F ratio.

RESULTS

Myometrial contractility Lyp (30 nmol- L™!)
and Oxy (0.1 nrol * L™!) caused similar phasic
contraction patterns in the myometrium isclated
from sows in the luteal phase of the estrous cycle,
which lasted for = 10 min (Fig 1). Both Lyp
(0.01-1 pnol-L.71) and Oxy (0.03 ~ 3 nmol-L71)
increased myometnal contractility in a  dose-
The ECs; values for

Lyp and Oxy were 50.1 + 14,5 nmol+ L " (n = 4)

dependent manner (Fig 2).

Oxy 0.1 nmol-L!

B T U WA

Oxy 10 nmol-L "} + SK&F 30 nmol-L ™'

AL A

Lyp 30 nmol-L™!

e AL

Lyp 3 pmol-L ! + SK&F 30 nmol-L™?

In N NN J__l\::

1 min

Fig 1. Ulerine contraction (R =16).
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and 0.17 £ 0.03 nmol- L™ ' {» =5), respectively.
SK&F (0.03, 0.1, 0.3 pmo]'Lil) inhibited both
Lyp- and Oxy-induced contractility dose-depend-
ently and decreased the maximum response to Oxy
and Lyp (Fig 1 & 2).

- ﬂCon;ml I ) o
w 120r & SK&AF 30 nmol-L~" i
g,
w
T
3 o
g%
3%
g 2
S

0
8.0 7.5 7.0 6.5 6.0 10.5 10.6 9.5 9.0 8.5
Lyp/ = Ig mol-1L7! Oxy/ — lg mol-L"!

Fig2. Effect of SK&F 105494 (SK&F) on the Lyp- and
Oxy-indoced increases in contractility of oterine swrips.
n=6, ¥ts. Control {O): SK&F 30 nmol'L'(@):
SK&F 100 nmot'L™'( X ) SK&F 300 nmol-L~ ().

[*H]Oxy binding in myometrial membranes
SK&F, Lyp, and L-366948, caused a concentra-
tiorrdependent inhibition of [*H] Oxy binding to
myometrial membranes (Fig 3}. The rank order
potency for displacing [*H] Oxy was SK&F =
L-366948 > Lyp. The K, values were 1.73
£0.32,1.79+0.35, and 14.36 £1.73 nmol-L ™!
for SK&F, L-366948, and Lyp, respectively. (n
=6). The K; values indicated that the apparent
alfinities for SK&F and L-366948 were B.4 and
8.0 tirnes greater than Lyp, respectively.

DISCUSSION

SK&F, a
markedly blocked the O=xy-induced increase in
inhibited
[®H)Oxy binding to porcine myometrial membranes

new Va-receptor antagonist,

porcine myometrial contraculity  and

in a concentraticn-dependent manner. However,
SK&F did not change the carbachol-induced
myometrial contractions { unpublished results ).
SK&F inhibited [*H] Oxy binding as well as
L.366948,
receptors which is 2210 000 times more selective for

a potent antagonist specific for Oxy

Oxy receptors than for VP receptars-> &' These

1=
[=]
T

ygess

[*H1Oxy bound (% Maximal binding)

—
(=]
T

D__ L 1 L L N
10 g 8 7 6
Concentration/ — Ig mol-L™*
Fig 3. Inhibition of [H] Oxy in porcine myometrial

membranes by SK&F 105494 (), L-36694% (@), and
Lyp ( X ). Different contrations of these drogs were given 5
min before 2 nmol* L' [*"H]Oxy. The [*H]Oxy mixture
was incubated for 40 min at 30 T. nr=6, Xt 3.

results suggested that SK&F has potent blocking
activity against Oxy receptors, in addition to its
remarkable VP receptor blocking activity.  QOur
findings further confirmed and extended those of the
others in which SK&F binds to human Oxy
receptors with a K, of 27 nmol-L™' ™.

Although Oxy exerts a potent contractile effect
in the prepartum myometrium, it was found that
this effect was not significantly different from that
in the luteal myometrium of the sow'® . Thus,
the latter was used in the present study because of
its better availability.

SK&F blocked both
Lyp- and Oxy-induced increases in myometrial

In the present study,
contractility with a similar pA; wvalues. In
addition, by comparing their ECgy values, Oxy was
about 300 times more potent than Lyp in increasing
porcine myometrial contractility. These results are
consistent with those of cur previcus studies, which
suggested that Lyp’ s myometrial contractile effect
in the sow is mediated by Oxy ne'ceptc:r's.rBJ .
Although both Oxy and VP receptors may be found

[14]

in the myometrium of other species''™, in another
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study of ours using a specific Oxy receptor
antagomist 1-366948 and a specific V,-receptor
d (CH. )y [ DTyr ( Me ) ] Arg®-
we found that the Oxy receptor

antagonist
Vasopressin,
antagonist was at least 30 times more potent than
the ¥,-receptor antagonist in blocking the Lyp-
induced increase in porcine myometrial contractility
in the luteal phase of the estrous cycle ¥ . Since the
antagonists used in the present study have not been
extensively characterized in the pig, the conclusion
can be drawn only if it 1s assumed that the behavior
of receptors.and antagonists in the pig is similar to
that in other species in which they have heen more
fully characterized. Nevertheless, our previous and
present findings suggest that in the sow, Oxy
receptors dominate over VP receptors in the
regulation of myometrial contractions in  the
nongravid uterus.

SK&F was developed as an aquaretic agent,
and acts by blocking V,-receptors in the collecting
duct of the kidney to decrease free water
reabsorption . Indeed it is a fully effective
aquaretic agent in rats, dogs, and rhesus monkeys,
but is an anti-diuretic agent in humans®’. This
study indicated that SK&F had potent blocking
actiity on Oxy receptors, and thus has grear
potential 1o be developed as a tocolytic agent to
counteract the effect of Oxy. However., the
aquaretic and antidiuretic effects of this compound

may complicate its use for this purpose.
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